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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 
. 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
Software Testing
Component Name and Code 
Software Testing 5N2769
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
None
Aim of the Programme Module
This programme module aims to equip the learner with the knowledge, skill and competence to identify, select, implement, document and verify procedures to test a variety of software applications using industry standard tools.
Objectives of the Programme Module
· To enable the learner to explore their chosen IT area and create an awareness of skills applicable to software testing 
· To plan and develop investigative strategies to determine solutions to defined and ill-defined problems
· To facilitate the learner to develop an understanding of the constant changes in this area
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related Software Testing through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.


Learning Outcomes of Level 5 Software Testing 5N2769
Learners will be able to:
1. Outline the fundamentals of software testing, its purpose, its objectives and the underpinning principles.
2. Discuss the role of software lifecycles, describe different stages and explain different lifecycle models.
3. Outline different testing approaches, levels and types and describe how to introduce a testing tool into a development unit.
4. Classify the role and purpose of software testing tools, listing different types and their effective use.
5. Employ a range of software testing types for different use-case scenarios with a focus on identifying and applying appropriate testing techniques.
6. Conduct incident and bug tracking procedures and produce test reports.
7. Select and conduct appropriate white box testing, including the tracing of the flow of psuedocode and the creation of pseudocode flowcharts.
8. Select and conduct appropriate black box testing, including the creation of test cases.
9. Describe, select and use experience based and static testing techniques.
10. For a given target software, establish a test process considering:
· Its planning and control including the creation of test plans in line with IEEE829.
· Its analysis and design including test bases and test cases generating data.
· Its implementation and execution including creation of test case procedures, scripts, risk matrices and execution of test scripts.
· Its evaluation, criteria and completion including production of relevant reports.
11. Work effectively within a team in a test project under supervision, appreciating the different roles and responsibilities.

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.

Section1 : Fundamentals of software testing and software lifecycles – Learning Outcomes 1 & 2
· Understand the meaning of “software testing” and it’s role in the development of software(LO1)
· Recognise the importance of software testing and why it is necessary(LO1)
· Describe the purpose of software testing and discuss the objectives involved in software testing (LO1)
· Explain what is meant by the term software bug and understand the need to prioritise types of bugs(LO1)
· Detail how software bugs can be caused in the development of software (LO1)
· Understand the costs of bugs in software testing in relation to when they are discovered in the software development lifecycle(LO1)
· Understand the components of the bug/defect life cycle(LO1)
· Explain what is meant by the term software Failure and list some of the causes of software failure(LO1)
· Describe the differences between errors, bugs and failure in software testing (LO1)
· Understand the principles of testing (LO1)
· Discuss the advantages and disadvantages of independent testing(LO1)
· Discuss the importance of the System Lifecycle and understand its significance in relation to software testing(LO2)
· Understand the phases of the Software development Lifecycle and demonstrate an awareness of the order in which these phases are executed (LO2)
· Outline the importance of the System development models and perform analysis on a number of the following models(LO2)
· Waterfall Model
· V-Model
· Incremental Model
· RAD Model
· Imperative Model
· Spiral Model
· Agile Model
· Prototype Model
· Discuss the Capability Maturity Model and demonstrate an understanding of CMM Levels (LO2)
· Explain what is meant by verification in software testing. Discuss the advantages of verification in software testing. (LO2)
· Explain what is meant by validation in software testing. Discuss the advantages of validation in software testing and distinguish between verification and validation in software testing. (LO2)

Section 2: Testing types, tools and techniques – Learning Outcomes 3 and 4
· Describe the significance of testing levels and explain why they are used in software testing.(LO3)
· Understand the importance of the following levels of testing (LO3)
· Unit Testing
· Component testing
· Integration testing
· Component Integration testing
· System Integration testing
· System testing
· Acceptance testing
· Alpha testing
· Beta testing
· Discuss what is meant by a test type and describe and analyse the types of objectives which a test could be focusing on such as (LO3)
· Functional testing
· Non Functional testing
· Structural testing
· Change related testing
· Usability Testing
· Load Testing
· Localisation Testing
· Security Testing
· Understand the role of software testing tools used for testing and for managing of tests(LO4)
· Explain what is meant by a proof of concept phase for tool evaluation in software testing and analyse why this is an important factor when introducing a testing tool into a development unit (LO4)
· Recognise the types of tools used in the following activities(LO4)
· Test Management
· Incident Management
· Test execution tools
· Performance testing, stress testing and load testing tools
· Monitoring tools
· Discuss the advantages and observe the  potential disadvantages and risks of using testing tools(LO4)
· Analyse the factors involved in software tool selection(LO4)

Section 3: Application of testing types and documentation – Learning Outcomes 5,6,7 and 8
· Discuss the various test strategies that can be deployed in software testing (LO5)
· Explain the factors we must consider when deciding upon a strategy for testing (LO5)
· Explain the importance of test control in a software testing environment(LO5)
· Explain why configuration management is such an important concept in software testing(LO5)
· Explain what is meant by risk in a software testing environment and discuss the different classifications of risk(LO5)
· Describe what is meant by risk based testing and risk analysis(LO5)
· Outline the contents of a test plan(LO5)
· Explain what is meant by an incident in software testing (LO6)
· Explain what is meant by incident logging and detail the steps involved in logging an incident in software testing (LO6)
· Give details of why we need to report incidents and discuss the importance of reporting, tracking and managing incident reports(LO6)
· Discuss the steps involved in writing a good incident report(LO6)
· Discuss the importance of black box texting including the following in your discussion (LO8)
· Boundary value analysis, (LO8)
· Decision table testing,  (LO8)
· Equivalence partitioning, (LO8)
· State transition testing, (LO8)
· Use case testing. (LO8)
· Discuss the importance of white box texting including the following in your discussion (LO7)
· Code coverage, (LO7)
· decision coverage, (LO7)
· statement coverage, (LO7)
· structural testing, (LO7)
· structure-based testing, (LO7)

Section 4: Static Testing Techniques - Learning Outcomes 9
· Detail the importance of static test techniques and discuss the objectives of static testing. (LO9)
· Explain the difference between static testing and other forms of testing. (LO9)
· Analyse the uses of static testing in a software testing environment. (LO9)
· Discuss the importance of informal reviews in relation to static testing. (LO9)
· Discuss the importance of formal reviews in relation to static testing. (LO9)
· Give details of the components of a formal interview. (LO9)
· Describe the different roles involved during a review. (LO9))
· Give details of the different types of review that are used. (walk-through, technical, Inspection). (LO9)
· Describe the objectives of static analysis and discuss some of the tools used to perform static analysis. (LO9)

Section 5: Understanding the software testing process and the role of teamwork in software testing – Learning Outcomes 10 and 11
· Outline the importance and purposes of test plans in software testing (LO10)
· Describe the factors that need to be kept in mind while planning tests LO10 + LO11)
· Discuss the importance of Test analysis and test conditions(LO10)
· Analyse how to identify test conditions(LO10)
· Explain what is meant by traceability in software testing(LO10)
· Show evidence of test design(LO10)
· Discuss the importance of the IEEE 829 in relation to documenting test cases through the test log template(LO10)
· Explain the concepts of test bases and test cases and show examples of test cases generating data (LO10)
· Discuss the importance of test scripts and demonstrate an example of an effective script(LO10)
· Explain how risk matrices are used in assisting in a software testing environment.(LO10)
· Discuss the roles and responsibilities of a test leader (LO11)
· Explain the roles and responsibilities of a tester (LO11)
· Discuss the importance of teamwork in a software testing environment (LO11)
· Estimate the cost and requirements of testing LO10 + LO11)
· Analyse estimation techniques in software testing(LO10 + LO11)
· Discuss the factors affecting test effort in software testing (LO10 + LO11)
· Give details of the content of a test report using  IEEE 829 (LO10)
· Discuss the importance of test reports (LO10)

Assessment
11a.	Assessment Techniques
Skills Demonstration 	70% (Practical)
Examination Theory 	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. Outline the fundamentals of software testing, its purpose, its objectives and the underpinning principles.
	Examination Theory

	2. Discuss the role of software lifecycles, describe different stages and explain different lifecycle models.
	Examination Theory

	3. Outline different testing approaches, levels and types and describe how to introduce a testing tool into a development unit.
	Examination Theory and Skills Demonstration

	4. Classify the role and purpose of software testing tools, listing different types and their effective use.
	Examination Theory 

	5. Employ a range of software testing types for different use-case scenarios with a focus on identifying and applying appropriate testing techniques.
	Skills Demonstration

	6. Conduct incident and bug tracking procedures and produce test reports.
	Skills Demonstration


	7. Select and conduct appropriate white box testing, including the tracing of the flow of psuedocode and the creation of pseudocode flowcharts.
	Skills Demonstration

	8. Select and conduct appropriate black box testing, including the creation of test cases.
	Skills Demonstration

	9. Describe, select and use experience based and static testing techniques.
	Skills Demonstration

	10. For a given target software, establish a test process considering:
· Its planning and control including the creation of test plans in line with IEEE829.
· Its analysis and design including test bases and test cases generating data.
· Its implementation and execution including creation of test case procedures, scripts, risk matrices and execution of test scripts.
· Its evaluation, criteria and completion including production of relevant reports.
	Skills Demonstration

	11. Work effectively within a team in a test project under supervision, appreciating the different roles and responsibilities.
	Skills Demonstration 



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
	70%

	The learner will be required to:
Design and implement a Test Plan for a bespoke computer system of their choice.  

	The assessment technique outlines that 1 of the 11 Learning Outcomes is being assessed by both an examination and a skills demonstration. This is intended to give the assessor flexibility when devising assessment briefs and an examination paper. The assessor must ensure that they guard against double assessment i.e. the same aspect of the LO being assessed on more than one occasion, and ensure that all learning outcomes are fairly and equally assessed
The internal assessor will devise a brief that requires the learner to design and implement a Test Plan for a bespoke computer system.  The Test Plan will be divided into 2 Skills Demonstrations and should follow IEEE guidelines and include:
Skills Demonstration 1 - LOs 3, 5, 7, 8, 9, 11
Phase 1:Design		Devise Test Plan  (2 hours)   40%
· Outline contents of test plan
· Outline importance and purpose
· Factors and risks needed to be kept in mind in planning tests

Identify Test Methods to be used  (2 hours)
· Level of testing
· Test type
Create Test Cases/Scripts (2 hours)
· Importance of test scripts 
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Phase 2:Implementation	(1 hours)
Implement Test Scripts   (3 hours)
Record Results and log Bugs   (2 hours)
· Log incident
· Detail the steps involved 
· Importance of managing an incident
Write Bug Report



	Examination – Theory 

	30%

	The internal assessor will devise a theory based examination that assesses candidates’ ability to recall and apply theory and understanding, requiring responses to structured questions.  Structured questions are divided into a number of related parts and generally require the learner to demonstrate more in-depth knowledge and understanding of a topic. 

The examination will be based on Learning Outcomes 1, 2, 3, 4
The examination will be 1.5 hours in duration. 
 
The format of the examination will be as follows: 3 structured questions 
Candidates are required to answer 3 questions ( 10 marks each )




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.
	Software Testing 
5N2769
	Learner Marking Sheet 1
Skills Demonstration  (Practical) 70% 



Learner’s Name: ________________________________
	Assessment Criteria
	Maximum Mark
	Learner Mark

	Skill Demonstration 1

	Design test Plan
Outline contents of test plan
Outline importance and purpose
Factors and risks needed to be kept in mind in planning tests
	15
	

	Identify test methods to be used
	15
	

	Create test Cases Scripts
	10
	

	Subtotal
	40
	

	Skill Demonstration 2

	Implement test Scripts
	10
	

	Record results and log bugs
	10
	

	Write Bug Report
	10
	

	Sub Total
	30
	

	Total Mark
	70
	



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

	Software Testing 
5N2769
	Learner Marking Sheet 2
Examination Theory 30%



Learner’s Name: ________________________________
	Assessment Criteria
	Maximum Mark
	Learner Mark

	Answer 3 of 3 questions

	
	

	Question 1
	10
	

	Question 2
	10
	

	Question 3
	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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