
[image: ]

Laois and Offaly ETB

Programme Module for 
Laboratory Skills

Leading to 
Level 5 QQI 
Laboratory Skills 
5N2751













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 City of Dublin Education & Training Board’s programme descriptor for the relevant validated programme prior to delivering this programme module.
The programme module is structured as follows:
Title of Programme Module
Laboratory Skills
Component Name and Code 
Laboratory Skills 5N2751
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
Access to a science laboratory meeting current Health & Safety standards.
Aim of the Programme Module
This programme module aims to introduce the learner to a broad range of laboratory skills so they can use equipment & materials to conduct experiments under relevant safe & health regulations in any science laboratory environment

Objectives of the Programme Module

· To enable the learner to develop logical processes of thought, reasoning and communication
· To facilitate the learner to demonstrate constant awareness of safe working procedures in a laboratory environment
· To assist the learner to develop skills and competencies in the preparation, use and maintenance of laboratory equipment
· To facilitate the learner to understand, plan and perform a range of laboratory procedures
· To enable the learner to observe, record, analyse and interpret data
· To enable the learner to appreciate the role of the technologies in the laboratory environment
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to laboratory skills through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.
Learning Outcomes of Level 5 Laboratory Skills 5N2751

Learners will be able to:

1. Recognise international hazard warning symbols and labels and outline the procedures and
arrangements for the safe storage and disposal of chemicals
2. Outline safety procedures to be followed when operating in a laboratory and the standard procedures in the event of a personal accident or major laboratory accident
3. Use correct procedures in working with electrical and gas supply systems distinguishing between different types of fire extinguishers, classifying different types of fires and the appropriate fire extinguisher
4. Demonstrate an ability to use a variety of safety equipment in the laboratory
5. Outline the procedures to separate substances to determine the percentage yields including, simple and fractional distillation, gravity and vacuum filtration: chromatography, recrystallisation, centrifugation and liquid/liquid extraction
6. Explain the Biuret and Bradford methods of determining protein concentration
7. Prepare sterile nutrient media and culture using aseptic techniques including, isolating and inoculating micro-organisms
8. Identify common bacteria and fungi using microscopic techniques to include their classification
9. Explain the role of disinfectants and fungicides in the control of microbial growth and determine, using serial dilution, the bacterial concentration of a liquid
10. Use automatic micro-pipettes to transfer a variety of volumes of solutions
11. Use pre-prepared wax slides of a variety of tissue types to include dewaxing and staining
12. Prepare common laboratory solutions applying scientific calculations, including indicators, reagents, buffers, stains, primary standard solutions and standardise solutions using titration techniques for acid or base and redox reactions
13. Separate substances using some of the following techniques to determine the percentage yields, simple and fractional filtration, distillation, gravity and vacuum filtration, chromatography, recrystallisation, centrifugation and liquid/liquid extraction
14. Digest deoxyribonucleic acid (DNA) using restriction enzymes and separate deoxyribonucleic acid fragments using a garose gelelectrophoresis
15. Use standard techniques to carry out an Enzyme-linked immunosorbent assay (ELISA)
16. Determine protein concentration using spectroscopy
17. Maintain stock control and equipment records including, material safety disposal sheet (MSDS), storage plan and disposal records
18. Follow the correct procedures for the handling and sterilizing of dissection instruments and for investigating and storing biological specimens
19. Follow appropriate procedures and codes of practice for handling chemical and biological materials correctly and for the safe use of ionizing radiations
20. Handle safely, standard glassware and precision equipment including titration equipment, distillation equipment, pipette, burette, micrometer, pH meter, microscope, balance, multimeter and oscilloscope
21. Perform statistical pH analysis on data, including determination of mean, median, mode, standard deviation and standard error presenting conclusions derived from analysis appropriately
22. Construct a standard concentration curve and use the curve to determine unknown concentrations of solutions
23. Evaluate laboratory work considering planning, observations and time management.
Indicative Content 

Section 1: Health & Safety
Facilitate the learner to:

· Recognise international hazard warning symbols and labels
· Identify procedures and arrangements for the safe storage and disposal of chemicals
· Use safety procedures to be followed when operating in the laboratory
· Outline standard procedures in the event of a personal accident or major laboratory accident
· Use correct procedures in working with electrical and gas supply systems to include
· Classifying different types of fires
· Distinguishing between different types of fire extinguishers

· Acquire an ability to use a variety of safety equipment in the laboratory
· Maintain stock control and equipment records to include
· MSDS
· Storage plans
· Disposal records
· Carry out procedures for the handling and sterilising of dissection instruments
· Carry out the correct procedures for storage and investigation of biological specimens
· Follow appropriate procedures and codes of practice for the correct handling of the following:
· Chemical materials
· Biological materials
· Ionizing radiations


Section2: Separation Techniques

Facilitate the learner to:

· Handle safely standard glassware and precision equipment
· Carry out procedures to separate substances and determine the percentage yields using some of the following techniques:
· Simple and fractional distillation
· Gravity and vacuum filtration
· Chromatography
· Recrystallisation
· Centrifugation
· Liquid/liquid extraction
· Perform statistical analysis on data including:
· Mean
· Mode 
· Standard deviation
· Standard error
· Present conclusions derived from these analysis
· Evaluate laboratory work
· 
Section 3: Standard Curves
Facilitate the learner to:
· Construct a standard curve of absorbance versus concentration of a variety of coloured solutions such as
· methyl orange
· brilliant green
· methylene blue
· Carry out the biuret test to construct a standard curve to find the protein concentration of a solution
· Carry out the Bradford test to construct a standard curve to find the protein concentration of a solution
· Construct a bacterial growth curve to determine the bacterial concentration of a liquid 
· Carry out an Enzyme – linked immunosorbent assay (ELISA)
· 
Section 4: Microbiology

Facilitate the learner to:

· Prepare sterile nutrient media and culture using aseptic techniques including:
· Isolating micro-organisms 
· Inoculating micro-organisms
· Identify common bacteria and fungi using microscopic techniques
· Investigate the role of disinfectants and fungicides in the control of microbial growth
· Use serial dilution to determine the bacterial concentration of a liquid
· Follow procedures handling and sterilising equipment used in microbiology
· Evaluate laboratory work

Section 5:  Histology
Facilitate the learner to:
· Dewax pre-prepared wax slides
· Carry out histological staining techniques such as
· PAS stain for mucus
· The Elastic Stain
· H. & E. Stain
· Maygrundwald stain
· Giemsa Stain
· Jenner’s Stain
· Acid Fast Stain
· Silver Stain
· Gram Stain 

Section 6: Volumetric Analysis
Facilitate the learner to:

· Prepare common laboratory solutions including:
· Indicators
· Reagents
· Buffers
· Stains
· Primary standard solutions
· Perform acid base titrations
· Perform redox reactions
· Follow appropriate procedures for safe handling of chemical materials, standard glassware and precision equipment.
·  Evaluate laboratory work 


Section 7:  Electrophoresis
Facilitate the learner to:
· Digest deoxyribonucleic acid (DNA) using restriction enzymes
· Separate fragments using agrose gel electrophoresis
· Carry out DNA fingerprinting

Assessment
11a.	Assessment Techniques

Skills Demonstration 40%          

Learner Record 20%

Project 40%

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. Recognise international hazard warning symbols and labels and outline the procedures and arrangements for the safe storage and disposal of chemicals

	Skills Demonstration

	2. Outline safety procedures to be followed when operating in a laboratory and the standard procedures in the event of a personal accident or major laboratory accident

	Skills Demonstration

	3. Use correct procedures in working with electrical and gas supply systems distinguishing between different types of fire extinguishers, classifying different types of fires and the appropriate fire extinguisher

	Skills Demonstration

	4. Demonstrate an ability to use a variety of safety equipment in the laboratory

	Skills Demonstration

	5. Outline the procedures to separate substances to determine the percentage yields including, simple and fractional distillation, gravity and vacuum filtration: chromatography, recrystallisation, centrifugation and liquid/liquid extraction

	Skills Demonstration and/or Learner Record

	6. Explain the Biuret and Bradford methods of determining protein concentration

	Skills Demonstration and/or Learner Record and/or Project

	7. Prepare sterile nutrient media and culture using aseptic techniques including, isolating and inoculating micro-organisms

	Skills Demonstration and/or Learner Record and/or Project

	8. Identify common bacteria and fungi using microscopic techniques to include their classification

	Skills Demonstration and/or Learner Record and/or Project

	9. Explain the role of disinfectants and fungicides in the control of microbial growth and determine, using serial dilution, the bacterial concentration of a liquid

	Skills Demonstration and/or Learner Record and/or Project

	10. Use automatic micro-pipettes to transfer a variety of volumes of solutions

	Skills Demonstration and/or Learner Record and/or Project

	11. Use pre-prepared wax slides of a variety of tissue types to include dewaxing and staining

	Skills Demonstration and/or Learner Record and/or Project

	12. Prepare common laboratory solutions applying scientific calculations, including indicators, reagents, buffers, stains, primary standard solutions and standardise solutions using titration techniques for acid or base and redox reactions

	Skills Demonstration and/or Learner Record and/or Project

	13. Separate substances using some of the following techniques to determine the percentage yields, simple and fractional filtration, distillation, gravity and vacuum filtration, chromatography, recrystallisation, centrifugation and liquid/liquid extraction
	Skills Demonstration and/or Learner Record

	14. Digest deoxyribonucleic acid (DNA) using restriction enzymesand separate deoxyribonucleic acid fragments using agarose gelelectrophoresis
	Skills Demonstration and/or Learner Record and/or Project

	15. Use standard techniques to carry out an Enzyme-linked immunosorbent assay (ELISA)
	Skills Demonstration and/or Learner Record

	16. Determine protein concentration using spectroscopy
	Skills Demonstration and/or Learner Record and/or Project

	17. Maintain stock control and equipment records including, material safety disposal sheet (MSDS), storage plan and disposal records
	Skills Demonstration

	18. Follow the correct procedures for the handling and sterilizing of dissection instruments and for investigating and storing biological specimens
	Skills Demonstration

	19. Follow appropriate procedures and codes of practice for handling chemical and biological materials correctly and for the safe use of ionizing radiations
	Skills Demonstration

	20. Handle safely, standard glassware and precision equipment including titration equipment, distillation equipment, pipette, burette, micrometer, pH meter, microscope, balance, multimeter and oscilloscope
	Skills Demonstration  and/or Learner Record

	21. Perform statistical pH analysis on data, including determination of mean, median, mode, standard deviation and standard error presenting conclusions derived from analysis appropriately

	Skills Demonstration and/or Learner record and /or Project

	22. Construct a standard concentration curve and use the curve to determine unknown concentrations of solutions
	Skills Demonstration and/or Learner record and /or Project

	23. Evaluate laboratory work considering planning, observations and time management.
	Skills Demonstration and/or Learner record and /or Project
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11c.  	Guidelines for Assessment Activities
The assessor is required to devise assessment briefs and marking schemes for the Skills Demonstration, Learner Record & Project.  In devising the assessment briefs, 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 
	40%


	This work may be collected throughout the duration of the programme module.


	In one or more skills demonstrations, learners will be assessed in a broad range of practical skills and knowledge while carrying out at least 5 practical investigations.  The area of investigation can be taken from a range of the following Learning Outcomes: 6, 7 8, 9, 10, 11, 12, 14, 16, 21, 22, 23.  All instructions for the learner must be clearly outlined in an assessment brief.  Learning outcomes not assessed in the Skills Demonstration assessment technique must be assessed in either or both of the 2 other techniques – Project and/or Learner Record.    

Learners will demonstrate adherence to safe working practices throughout the skills demonstration(s) and will maintain a primary record of results and /or observations and any other influencing factors as part of the skills demonstration.

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 
	20%


	This will be compiled throughout the duration of the programme


	A personal laboratory notebook will be compiled by learners.  The notebook can cover a range of the following Learning Outcomes: 6, 7 8, 9, 10, 11, 12, 14, 16, 21, 22, 23.  All instructions for the learner must be clearly outlined in an assessment brief. Learning outcomes not assessed in the Learner Record assessment technique must be assessed in either or both of the 2 other techniques – Skills Demonstration and/or Project.    
It will include the laboratory reports of at least 5 practical investigations completed by the learners.  The laboratory report will describe all the stages of the procedure from set up to collection of data and conclusions.  The aims of each investigation will also included, as well as a description of the materials and methodology which was used, a record of all results and observations, and an analysis of the findings.

The primary record of results and/or observations and any additional information completed during each of the practical investigations reported will be included.

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.



	Project

	40%

	The project shall be carried may be carried out at any stage throughout the duration of the programme.

	The learner is required to complete a research project.  The area of investigation can be taken from a range of the following Learning Outcomes: 6, 7 8, 9, 10, 11, 12, 14, 16, 21, 22, 23.  All instructions for the learner must be clearly outlined in an assessment brief.  Learning outcomes not assessed in the Project assessment technique must be assessed in either or both of the 2 other techniques – Skills Demonstration and/or Learner Record.    
Appropriate time must be spent in the laboratory carrying out the experimental techniques.  
In the laboratory the learner must
· Demonstrate effective adherence to Health and Safety guidelines
· Selection and use appropriate laboratory techniques

Evidence for this assessment technique must take the form of a written report.
The report must contain
· A clear statement of objectives
· An accurate measurements and/or observations and maintenance of a primary record
· An Accurate record of results and/or observations
· A comprehensive analysis of results and/or accurate calculations
· A logical interpretation and conclusions based on results and/or observations

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.
	Laboratory Skills
5N2751

	Learner Marking Sheet
Skills Demonstration 40%
	Learner Record 20%	




Learner’s Name: ________________________________		
	Assessment Criteria

	Maximum Mark
	Learner Mark

	Skills Demonstration

	
Effective adherence to Health and Safety guidelines

	10
	

	
Effective adherence to Procedures

	15
	

	
Accurate measurements and/or observations and maintenance of a primary record

	15
	

	Subtotal
	40
	

	Learner Record

	
Comprehensive description of aims, materials and methodology

	5
	

	
Accurate record of results and/or observations

	5
	

	
Comprehensive analysis of results and /or interpretation of observations and/or accurate calculations

	5
	

	
Logical conclusions based on results and/or observations

	5
	

	Subtotal

	20
	

	                                                                                     TOTAL MARK     

	60
	


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: ...............................

	Laboratory Skills
5N2751

	Learner Marking Sheet
Project 40%



Learner’s Name: ________________________________		
	Assessment Criteria

	Maximum Mark
	Learner Mark

	
Clear statement of objectives

	
5
	

	
Effective adherence to Health and Safety guidelines

	
5
	

	
Appropriate selection and use of relevant laboratory techniques

	
10
	

	
Accurate measurements and/or observations and maintenance of a primary record

		
	5
	

	
Accurate record of results and/or observations


	
5
	

	
Comprehensive analysis of results and/or accurate calculations

	
5
	

	
Logical interpretation and conclusions based on results and/or observations


	
5
	

	TOTAL MARKS

	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 marks awarded here have been transcribed to the Summary Results Sheet

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