Laois and Offaly ETB

[image: image1.jpg]



Laois and Offaly ETB

Programme Module for 

Laboratory Techniques
leading to 

Level 4 QQI  

Laboratory Techniques   4N2825 

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

Laboratory Techniques

2. Component Name and Code 

Laboratory Techniques 4N2825


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

a. Access to a Science Laboratory meeting current Health and Safety standards

b. Appropriate Software and a Scientific Calculator

7. Aim of the Programme Module

This programme module aims to enable the learner to operate effectively and safely in a laboratory environment 

8. Objectives of the Programme Module

· To enable the learner to develop logical reasoning, communication and thought in the Laboratory

· To facilitate the Development of a conscious and constant awareness of safe working practices/procedures in the Laboratory

· To develop the necessary skills and competencies in the preparation, use and maintenance of Laboratory equipment

· To instil the necessity for understanding, planning in the performance of Laboratory procedures

· To Observe, record, analyse and interpret data.

· To facilitate an appreciation of the role of new technologies in the laboratory.

· To assist the learner to develop the language, literacy and numeracy skills related to Laboratory techniques through the medium of the module themes and content
· To enable the learner to take responsibility for his/her own learning.
9. Learning Outcomes of Level 4 QQI Laboratory Techniques
Learners will be able to:

1. Distinguish between the International hazard symbols and labels

2. Describe the principles of scientific method

3. Outline the procedures to separate substances, including simple distillation, gravity filtration, evaporation and paper chromatography

4. Carry out a fair test, stating the independent variable, dependent variables, fixed variables and constants

5. Test the solutions needed to carry out the food tests for protein and reducing sugars including preparation

6. Use a microscope correctly to view prepared and stained plant and animal slides

7. Carry out an acid-base titration using a suitable indicator

8. Find the density of liquids, regular and irregular solids

9. Measure the volumes of liquids using pipettes, burettes, graduated cylinders, dropping pipettes and syringes

10. Use aseptic techniques on nutrient agar to culture and inoculate micro-organisms

11. Use appropriate techniques to prepare and test oxygen, carbon dioxide and hydrogen gas

12. Tabulate scientific results using word processing, spreadsheets and a scientific calculator
13. Exercise proper safety procedures when working in a laboratory to ensure personal safety including general principles, eating, drinking, protective clothing, fume cupboard safety, glassware safety, noise safety and labelling glassware/sample bottles

14. Prepare a document of an evacuation procedure from the laboratory to an assembly point in the event of an emergency, including the location of gas, water and electricity switches, telephones, first aid boxes, fire extinguishers, fire alarm points and emergency contact numbers

15. Present scientific results to include interpretation 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 : Health and Safety

In order to help the learner to achieve Learning Outcomes 1 and 13 consider doing the following:


To achieve Learning Outcome 1 The learner should:

Be able to distinguishing between the International hazard symbols and labels including:

· Flammability, Toxicity, Harmful/Irritating, Explosive, Oxidising, Corrosive, No Smoking, etc.
To achieve Learning Outcome 13 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 provided by 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 Booklet Safety in Schools (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 and describe them in the Laboratory Report:
· Proper dress code and Hygiene during Laboratory activity – ensure eyes, hair, and clothing are protected (long hair should be tied back securely, Eye protection worn at all times. 
· Ensure you understand the task and procedures assigned to you. If in doubt ask the teacher/tutor
· no eating or drinking in Laboratory
· Check that the labels on the bottles are exactly the same as the material you require. If in doubt ask the teacher/tutor
· Any substance accidentally taken in to the mouth must be spat out immediately and mouth washed out with water. Substances spilled on skin or clothing must be washed immediately with plenty of water. Cuts, burns or other accidents must be reported to the teacher/tutor immediately.
· Always wash hands after practical work
Learning Outcome 13 is to be exercised at all times when working in the Laboratory and should be included in any Lab reports of experiments carried out
The learner will be made aware of the evacuation procedure from the laboratory to an assembly point in the event of an emergency, including the location of gas, water and electricity switches, telephones, first aid boxes, fire extinguishers, fire alarm points and emergency contact numbers
Section 2: Procedures, Analysis and Presentation

In order to help the learner to achieve Learning Outcomes 2,4, 12 and 15 consider doing the following:
To achieve Learning Outcome 2 The learner should be able to
Describe the principles of scientific method to include:

· Observation, 

· Developing Hypothesis, 

· Experimentation, 

· Conclusion 

· Testing Hypothesis

· Reporting
To achieve Learning Outcome 4 The learner should:
Understand and implement the correct process for Carrying out a fair test, identifying the independent variable, dependent variables, fixed variables and constants
To achieve Learning Outcome 12 The learner should:
Be able to tabulate scientific results using word processing, spreadsheets and a scientific calculator
This may include the use of Excel Worksheets, Graphs and Charts
To achieve Learning Outcome 15 The learner should:
Be able to write up a full report of the experiments conducted in the Laboratory in the correct format and Present the scientific results to including analysis, interpretation and conclusion.
The report should contain the headings Aim, Materials, Diagram(s), Methods, Results, and Conclusions.
The following information should be contained under each heading:

· Aim:

· This should clearly outline what the experiments are trying to shows or test, e.g. “To demonstrate the presence of starch in potatoes”
· Materials:

· This section should describe all the materials and implements required to conduct the experiment, e.g. (for above) Potato, Knife, Pipette dropper, Iodine solution

· Diagrams:

· This should illustrate clearly the set-up or arrangement of the materials and implements used in the experiment. All objects/materials should be clearly labelled and useful information such as direction of flow etc.

· Method:

· This section should outline the procedure in the correct sequence of steps carried out, including how materials were used and how results were observed and recorded.

· Results:

· These should be clearly and concisely recorded such as in tables, graphs, charts with a brief explanation of findings 

· Conclusions:

· This should summarise the experiment stating whether the aims were demonstrated or proven  
Section 3: Chemistry

In order to help the learner to achieve Learning Outcomes 3,7,8,9 and 11 consider doing the following:

· To achieve Learning Outcome 9 The learner should be able to measure the volumes of liquids using pipettes, burettes, graduated cylinders, dropping pipettes and syringe to include

· Proper handling procedures for glassware

· Proper reading of the scales on the equipment and dealing with the “Miniscus”
· To achieve Learning Outcome 3 the learner should understand the procedures used for separating substances This should include: 

· Filtration and evaporation 

·  Simple distillation
· Gravity filtration and 
· Paper chromatography. 

· The learner should be able to decide which is the appropriate method to use in given situations such as suspended solids, solutions etc.

· To achieve Learning Outcome 7 the learner should be able to carry out an acid-base titration using a suitable indicator
· The learner should be understanding 

· the theory behind titration

· the correct method for assembling and using titration equipment 

· the correct method for obtaining and recording results 

· the procedure for analysing findings and drawing conclusions

· To achieve Learning Outcome 8 the learner should be able to find the density of liquids, regular and irregular solids
· the learner should understand the meaning of substance density

· the learner should be made aware of the differences between solid, liquid and gaseous states and their effects on substance density

· the learner should understand the meaning of and difference between regular and irregular solids 

· the learner should be able to use the correct method for obtaining and recording results 

· the learner should understand and employ the correct procedures for analysing findings and drawing conclusions

· To achieve Learning Outcome 11 the learner should be able to use appropriate techniques to prepare and test oxygen, carbon dioxide and hydrogen gas
· This should include an understanding of the properties of these gases. These may include:

· Density

· Flammability

· Sources from which they are prepared

· The learner should understand the correct health and safety procedures for handling various chemicals and how to deal with accidents if they occur

Section 4 : Biology

In order to help the learner to achieve Learning Outcomes 5, 6 and 10 consider doing the following:

· To achieve Learning Outcome 5 the learner should be able to Test the solutions needed to carry out the food tests for protein and reducing sugars including preparation. This may include:

· Understanding of how the tests work

· Method for the preparation of the solutions

· Preparation of samples to be tested

· Health and safety concerns regarding use of Chemicals, Gas Bunsen Burners etc.
· To achieve Learning Outcome 6 the learner should know how to use a microscope correctly to view prepared and stained plant and animal slides. This may include

· Selection of samples to be viewed (e.g. Onion skin, Human Cheek Cells etc.)

· Aseptic Slide preparation methods (use of cover-slips, Glycerine, Forceps, Spatulas etc.)
· Selection of correct dye for the sample

· Correct procedure for focusing the microscope to avoid damaging slide or lenses

· Correct recording of observations from the slide
· To achieve Learning Outcome 10 the learner should be able to employ aseptic techniques on nutrient agar to inoculate and culture micro-organisms. This should include:

· Understanding the need for aseptic techniques

· Correct use of a filter cabinet

· Sterilisation techniques for inoculation loops (Alcohol, Heating etc)

· Selection of correct Nutrient Agar plates for the type of Micro-organism to be cultured

· Setting the incubator to the correct temperature for culture growth

· Examination of the culture at repeated intervals to record culture growth rate, colour, size etc. 

· Tabulating results

· Hygienic disposal of used cultures

11. Assessment
11a.
Assessment Techniques

Skills Demonstration

40%

Learner Record 


40%

Assignment


20% 

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 the International hazard symbols and labels
	Assignment

	2. Describe the principles of scientific method
	Assignment

	3. Outline the procedures to separate substances, including simple distillation, gravity filtration, evaporation and paper chromatograph
	Skills Demonstration  and Learner Record

	4. Carry out a fair test, stating the independent variable, dependent variables, fixed variables and constants
	Skills Demonstration 

and Learner Record

	5. Test the solutions needed to carry out the food tests for protein and reducing sugars including preparation
	Skills Demonstration 

and Learner Record

	6. Use a microscope correctly to view prepared and stained plant and animal slides
	Skills Demonstration 

and Learner Record

	7. Carry out an acid-base titration using a suitable indicator
	Skills Demonstration 

and Learner Record

	8. Find the density of liquids, regular and irregular solids
	Skills Demonstration 

and Learner Record

	9. Measure the volumes of liquids using pipettes, burettes, graduated cylinders, dropping pipettes and syringes
	Skills Demonstration 

and Learner Record

	10. Use aseptic techniques on nutrient agar to culture and inoculate micro-organisms
	Skills Demonstration 

and Learner Record

	11. Use appropriate techniques to prepare and test oxygen, carbon dioxide and hydrogen gas
	Skills Demonstration 

and Learner Record

	12. Tabulate scientific results using word processing, spreadsheets and a scientific calculator
	Learner Record

	13. Exercise proper safety procedures when working in a laboratory to ensure personal safety including general principles, eating, drinking, protective clothing, fume cupboard safety, glassware safety, noise safety and labelling glassware/sample bottles
	Skills Demonstration

	14. Prepare a document of an evacuation procedure from the laboratory to an assembly point in the event of an emergency, including the location of gas, water and electricity switches, telephones, first aid boxes, fire extinguishers, fire alarm points and emergency contact numbers
	Assignment

	15. Present scientific results to include interpretation and conclusion.
	Learner Record


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 skills demonstration, learner record and examination papers, marking schemes and outline solutions. In devising the assignment, skills demonstration and learner record, 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.

	Assignment


	20%

	2 -3 Weeks


	The assessor will devise an assignment brief that requires the learner to provide evidence of Learning Outcomes 1,2 and 14
The assignment will demonstrate:

· Understanding of the topic

· Illustrations / diagrams / descriptions

· Use of scientific terminology

· Supporting documents / research / acknowledgement of sources

· Structured approach with analysis and conclusions

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 suitable Format

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



	Skills Demonstration


	40%

	The skills demonstrations will be completed throughout the duration of this Programme



	The assessor will devise a brief(s) that requires the learner to conduct 10 skills demonstrations which cover the Learning Outcomes 3,4,5,6,7,8,9,10,12.
The skills demonstrations will consist of:

· Carrying out 10 experiments and practical tasks 

· Following procedures precisely

· Demonstration of good laboratory safety as outlined in Learning Outcome 13

· Maintaining primary records of results /observations
All instructions for the learner must be clearly outlined in an assessment brief
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

	40%

	The Learner Record should be produced throughout the duration of this Programme Module



	The Learner will compile a personal Laboratory Notebook as evidence of achievement of Learning Outcomes 2,3,4,5,6,7,8,9,10,11,12,15 
· It will include records of 10 experiments, describing all stages of the procedure from setup to collection of data, analysis and conclusions.
· Primary records of results and/or observations and any additional information collected during each of the practical investigations will be included.

· Results will be tabulated using word processing, spreadsheets and a scientific calculator
· At least one full experiment write up as required by Learning Outcome 15

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

	Laboratory Techniques

4N2825

	Learner Marking Sheet

Assignment 

20%


Learner’s Name: ________________________________

	Assessment Criteria


	MaximumMark
	LearnerMark

	· Good understanding of the topic
· Detailed descriptions / illustrations / diagrams
· Accurate use of Scientific Terminology

· Good Supporting Documentation, Sources clearly acknowledged

· Well structured with, logical evidence based analysis and Conclusions


	4
4
4
4

4
	

	Total Marks
	20


	


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 Techniques

4N2825

	Learner Marking Sheet

Skills Demonstration 
40%




Learner’s Name: ________________________________

	Assessment Criteria


	MaximumMark
	LearnerMark

	Skills Demonstration
· Effective demonstration of practical skills
· Appropriate laboratory procedures followed

· Clear detailed recordings of procedures / practical work / results / observations
· Demonstrations of good laboratory safety as outlined in Learning Outcome 13 for all experiments

	10
10
10
10

	

	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 marks awarded here have been transcribed to the Summary Results Sheet

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

4N2825

	Learner Marking Sheet

Learner Record

40%




Learner’s Name: ________________________________


	Assessment Criteria


	MaximumMark
	LearnerMark

	Learner Record
· Clear description of aims, materials and methodology

· Accurate record of results and/or observation, including primary record
· Comprehensive Analysis of results and/or interpretation of observation and/or accurate calculations

· Logical conclusions based of results and/or observations

· Effective use of Software and Scientific Calculator to tabulate results


	8

8
8

8

8

	

	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 marks awarded here have been transcribed to the Summary Results Sheet

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