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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 5 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 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
Microbiology
Component Name and Code 
Microbiology 5N0737
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
Appropriate laboratory facilities
Aim of the Programme Module
This programme module aims to prepare the learner to participate in basic microbiological work
practices or to pursue further education at higher levels.
Objectives of the Programme Module

·  To facilitate the learner to undertake microbiological techniques in the laboratory
·  To explore with the learner the use of microbes in the food industry
·  To enable the learner to work safely with microbes in a laboratory environment
· To create an awareness of microorganisms in the environment (air, water, soil, food)
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to microbiology through the medium of the indicative content

· [bookmark: _GoBack]To enable the learner to take responsibility for his/her own learning

Learning Outcomes of Level 5 Microbiology 5N0737
Learners will be able to:

1.   Classify microorganisms into bacteria, fungi, protozoa, viruses, and algae
2.  Describe the characteristics of each group of microorganisms
3.  Draw labeled diagrams of the common bacterial cell shapes, and the components of a bacterial cell
4.  Illustrate the components of a generalised yeast cell
5.  Illustrate the life cycles of bacteria to include the terms lag, log, exponential, stationery and death
6.   Illustrate the life cycles of fungi to include the terms germination, vegetative growth, sporulation, asexual reproduction, sexual reproduction and fragmentation
7.   Explain the uses of microorganisms in industry
8.   Explain endospore formation and potential consequences
9.  List physical, chemical and biological factors affecting growth of bacteria and fungi
10.  List and specify sources for the most common types of food poisoning micro-organisms
11.  Compare factors that render some foods high risk for microbial growth and other foods low risk
12.  Explain cleaning, disinfecting and sterilizing, and suitable materials for each
13.  Outline methods of preventing cross- contamination between raw and cooked foods, and between food handlers and food
14.  Sterilise materials and equipment using aseptic techniques
15.  Prepare sterile nutrient and selective media
16.  Prepare serial dilutions of a sample
17. Use a microscope correctly
18. Perform staining techniques to include; simple stain, background (negative) stain, spore stain, gram stain
19.  Prepare isolated cultures of microorganisms from various sources including from body surfaces, soil, water and foods
20.  Write up an incident report on a laboratory accident
21.  Distinguish between aerobic and anaerobic microorganisms and facultative anaerobes through laboratory investigations
22.  Identify basic types of fungi with the aid of a microscope
23.  Perform safely a series of microbiology laboratory experiments, including lab reports
24.  Outline a plan to control microbial growth in a variety of situations
25.   Identify common cultures using selective media, including using streak plate technique
26.   Test samples of water for coli forms
27.   Carry out microbiological work practices in compliance with appropriate current health, safety and environmental regulations and controls 
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 : Health and Safety
Facilitate the learner to:
· Work safely with microbes in a laboratory in order to:
· Write up an incident report on a laboratory accident
·  Explain cleaning, disinfecting and sterilising and suitable materials for each
·  Carry out microbiological work practices in compliance with appropriate current health, safety and environmental regulations and controls 
· Perform safely a series of microbiology laboratory experiments and to write up these reports in a laboratory notebook. 
·  Reports should contain the following headings: title, aims, materials, health and safety, methods, results and conclusions.	

Section 2: Bacteria, Fungus, Protozoa, Virus
Facilitate the learner to classify and to the describe the characteristics of the following:
· Bacteria
· Classify bacteria and draw labeled diagrams of the structure and shape of the following:
· coccus/cones shaped bacteria 
· spirilli/spiral shaped bacteria 
· rods/bacilli shaped bacteria
· gram-positive bacteria
· gram-negative bacteria
· List physical, chemical and biological factors affecting growth of bacteria 
· Discuss the components of a bacterial cell for example:
· Flagella  
· Capsule
· Plasma Membrane
· Cytoplasm
· Cell Wall
· Spores
· Illustrate the life cycles of bacteria to include:
· lag stage
· log stage 
· exponential stage
·  stationary stage
· Death

· Fungus
· Explore the fungus yeast including:
· life cycle
· structure
· scientific classification
· Discuss the fungus rhizopus for example:
· life cycle
· structure
· scientific classification
· List physical, chemical and biological factors affecting growth of fungi
· Illustrate the components of a generalised yeast cell for example:
· granular cytoplasm
· food reserves
· cell wall
· Illustrate the life cycles of fungi to include:
· germination
· vegetative growth
· sporulation
· asexual reproduction
·  sexual reproduction
·  fragmentation
· Protozoa
· Discuss the characteristics of Protozoa:
· Explain the scientific classification of Protozoa 
· Examine examples of common Protozoa to include:
· Amoeba 
· Virus
· Discuss the characteristics of a virus including
· Explain the scientific classification of a virus
· Examine examples of common viruses including:
· Herpes
· Influenza
· Other common viruses
· Algae
· Discuss the characteristics of algae including
· The scientific classification of an algae
· Examine examples of common algae to include:
· Spirogyra

Section 3:  Microbiological Techniques
Facilitate the learner to analyse and report on the following:
· Microscope Techniques to identify:
·  fungi and bacteria
· aerobic microorganisms
·  anaerobic 
· Prepare sterilizing nutrient agar and selective media
· Identify common cultures using selective media
· streak plate technique
· Test for coli forms in a variety of samples of milk
· Calculate the concentration of bacteria in different milk samples e.g. low fat, full fat, semi-skilled using dilution methods.
·  Perform staining techniques for example:
· simple stain
·  background (negative) stain
· spore stain
· gram stain.
· Prepare isolated cultures of microorganisms from various sources:
· body surfaces for example:
· ear
· skin
· hair
· nails
· other
· The environment including:
· soil
· air
· water 
· various foods for example:
· milk/ cheese
· vegetables
· fruit
· meat
· Outline a plan to control microbial growth in a variety of situations including:
· Food
· Air
· Health
· Interpret the results of effects of storage on different food samples for example:
· Vegetables
· Fruit
· Meat
· Bread
· Investigate and analyse the effect of chemicals on microbiological growth for example:
· disinfectants 
· sanitisers 
· 3 different antibiotics

Section 4: Beneficial and Harmful Microbes
Facilitate the learner to recognise the use of microbes in industry and to discuss the harmful and beneficial effects of microbes, considering:
· New and innovative, cost saving techniques used in the food and pharmaceutical industries for example:
· Immobilisation of microbes

· uses of microorganisms in industry to include
· drinks industry
· brewing
· wine-making
· medicine/pharmaceutical industry
· penicillin
· antibiotics
· genetic engineering
· Vaccinations
· food industry
· yogurt
· cheese
· baking
· other food industries

· endospore formation and potential consequences
· sources for the most common types of diseases caused by micro-organisms and disease transmission to include examples of:
· HIV/AIDS
· Influenza
· Chicken Pox
· Herpes
· Salmonella
· Streptococcus
· MRSA
· E. coli
· other common diseases

Facilitate the learner to identify issues associated with food handling and hygiene in order to outline:
· sources for the most common types of food poisoning micro-organisms for example:
· salmonella
· E. coli
·  factors that render some foods high risk for microbial growth and other foods low risk
· methods of preventing cross- contamination between raw and cooked foods, and between food handlers and food
· a food poisoning chain
· a 10 point code for food workers
· the main steps to be taken in a cleaning programme for a work surface

Assessment
11a.	Assessment Techniques
Skills Demonstration 		20%
Learner Record 			50%
Examination (Theory-Based) 	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. Classify microorganisms into bacteria, fungi, protozoa, viruses, and algae
	Examination/Learner Record

	2. Describe the characteristics of each group of microorganisms

	Examination/ Learner Record

	3. Draw labeled diagrams of the common bacterial cell shapes, and the components of a bacterial cell
	Examination/ Learner Record


	4. Illustrate the components of a generalised yeast cell

	Examination/ Learner Record

	5. Illustrate the life cycles of bacteria
	Examination

	6. Illustrate the life cycles of fungi
	Examination

	7. Explain the uses of microorganisms in industry
	Examination/ Learner Record

	8. Explain endospore formation and potential consequences
	Examination

	9. List physical, chemical and biological factors affecting growth of bacteria and fungi
	Examination/ Learner Record

	10. List and specify sources for the most common types of food poisoning micro-organisms
	Examination

	11. Compare factors that render some foods high risk for microbial growth and other foods low risk
	Examination

	12. Explain cleaning, disinfecting and sterilising and suitable materials.

	Skill Demonstration/
Learner Record

	13. Outline methods of preventing cross- contamination between raw and cooked foods, and between food handlers and food
	Examination

	14. Sterilise materials and equipment using aseptic techniques

	Skills Demonstration/
Learner Record

	15. Prepare sterile nutrient and selective media

	Skills Demonstration/
Learner Record

	16. Prepare serial dilutions of a sample
	Learner Record

	17. Use a microscope correctly
	Skills Demonstration/
Learner Record

	18. Perform staining techniques for example: simple stain, background (negative) stain, spore stain, gram stain
	Skills Demonstration/
Learner Record

	19. Prepare isolated cultures of microorganisms from various sources including from body surfaces, soil, water and foods
	Skills Demonstration/
Learner Record

	20. Write up an incident report on a laboratory accident

	Learner Record

	21. Distinguish between aerobic and anaerobic microorganisms and facultative anaerobes through laboratory investigations
	Skills Demonstration

	22. Identify basic types of fungi with the aid of a microscope

	Skills Demonstration/
Learner Record

	23. Perform safely a series of microbiology laboratory experiments
	Learner Record

	24. Outline a plan to control microbial growth in a variety of situations
	Examination

	25. Identify common cultures using selective media, including using streak plate technique
	Skills Demonstration


	26. Test samples of water for coli forms
	Learner Record

	27. Carry out safe microbiological work practices in compliance.

	Skills Demonstration/
Learner Record



11c.  	Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes/examination papers, marking schemes and outline solutions (select as appropriate) for the name the assessment techniques from your Component Specification here.  In devising the assessment briefs/examination papers (select as appropriate), 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.

	Skills Demonstration
	20%

	
The skills demonstrations will be produced throughout the duration of the programme module. Class discussion, practical/experimental work on a range on microbiological topics and worksheets will be on-going.  The assessor will devise assignment briefs that require learners to demonstrate an understanding and application of a range of practical and experimental work on a range of specific learning outcomes. 


	The student will be assessed on the following skills throughout the programme duration and required to complete 5 skills demonstration to include:
· Cleaning, disinfecting and sterilising and suitable materials for each.
· Sterilise materials and equipment using aseptic techniques.
· Prepare sterile nutrient and selective media.
·  Prepare serial dilutions of a sample.
· Perform staining techniques 
· Prepare isolated cultures of microorganisms from various sources.
· Write up an incident report on a laboratory accident.
· Distinguish microorganisms through laboratory investigations and with the aid of a microscope.
·  Perform safely a series of microbiology laboratory experiments for example microscope work, microorganism identification and classification, culturing and staining techniques.
· Outline a plan to control microbial growth in a variety of situations.
· Identify common cultures using selective media, including using streak plate technique
· Test samples of water for microorganisms.
· Carry out microbiological work practices in compliance with appropriate current health, safety and environmental regulations and controls.

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



	Learner Record
	50%

	The learner record will be produced throughout the duration of the programme module. The assessor will devise assignment briefs that require learners to demonstrate an understanding and application of a range of practical and experimental work on a range of specific learning outcomes.


	
A personal laboratory portfolio will be compiled by the candidates with at least 5 practical investigations completed by the candidate.  The laboratory report which will reflect on the skills demonstrated; will describe all stages of the procedures from set up to collection of data, analysis and conclusion. 
 The report will include:

Learner Record
· accurate description of aims and materials
· accurate description of methodology and sterilisation techniques
· concise record of results and/or observations, including a primary record
· comprehensive analysis of results and/or interpretation of observations and/or accurate calculations
· logical conclusions based on results and/or observations

in the following tasks:

· Bacteria/Fungi identification/classification
· Culture Techniques e.g. preparing nutrient/other media agar plates and streak plate technique
· Microscope use to classify and describe bacteria/fungi
· Control growth of Microorganisms e.g. antibiotics/chemical sanitisers
· Test a variety of substances for microbes e.g. water, food, air, soil
· Staining Techniques e.g. gram staining and simple stain
· The health issues surrounding microbes e.g. laboratory report

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.
Please make sure that the following LO is assessed as part of one of the practical investigations. “Write up an incident report on a laboratory accident.”
All instructions for the learner must be clearly outlined in an assessment brief.




	Examination-Theory

	30%

	The assessment may be carried out within a reasonable time after the programme content has been delivered.

Time: 1.5 hours

	Learners will be presented with a written examination and the learners will be given a variety of questions to answer on the following topics:

· Classify microorganisms into bacteria, fungi, protozoa, viruses, and algae
· Describe the characteristics of each group of microorganisms
· Draw labeled diagrams of the common bacterial cell shapes, and the components of a bacterial cell
· Illustrate the components of a generalised yeast cell
· Illustrate the life cycles of bacteria to include the terms lag, log, exponential, stationary and death
· Illustrate the life cycles of fungi to include the terms germination, vegetative growth, sporulation, asexual reproduction, sexual reproduction and fragmentation
· Explain the uses of microorganisms in industry
· Explain endospore formation and potential consequences
· List physical, chemical and biological factors affecting growth of bacteria and fungi
· List and specify sources for the most common types of food poisoning micro-organisms
· Compare factors that render some foods high risk for microbial growth and other foods low risk
· Outline methods of preventing cross- contamination between raw and cooked foods, and between food handlers and food

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.

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




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
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	Learner Marking Sheet
Skills Demonstration 20%
Learner Record 50%



Learner’s Name: ________________________________		
	Assessment Criteria

	Maximum Mark
	Task 1:
Microscope
And Classification
Techniques
	Task 2:
Preparing
Nutrient/
other media

	Task 3:
Staining
Methods
	Task 4:
Culture  Microbes and
Control
Growth
	Task 5
Testing food/
water/ air/soil
	Learner mark-
average

	Skills Demonstration
· Planning and preparation
· effective adherence to procedures including health/ safety/sterilisation/
       disposal
· measurements and/or observations
· maintenance of primary record

	
5

5

5

5
	
	
	
	
	
	

	
	20
	
	
	
	
	
	

	Learner Record
· accurate description of aims and materials
· accurate description of methodology
· concise record of results and/or observations, including primary record
· comprehensive analysis of results and/or interpretation of observations and/or accurate calculations
· logical conclusions based on results and/or observations
	
10

10

10


10



10
	
	
	
	
	
	

	

	50
	
	
	
	
	
	

	Total Mark

	70
	
	
	
	
	
	


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: ...............................
	Microbiology
5N0737

	Learner Marking Sheet
Examination-Theory
30%



Learner’s Name: ________________________________		
	Assessment Criteria

	MaximumMark
	Learner
Mark

	
Section A: Short Answer Questions
10 short answer questions, answer 10 (2 marks each)
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: Structured Questions
2 structured questions, answer 2 (5 marks)
Question No.1
Question No.2


	


5
5
	

		Subtotal

	10
	

	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 marks awarded here have been transcribed to the Summary Results Sheet

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