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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 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. 

1. Title of Programme Module
Plant Science

2. Component Name and Code 
Plant Science 5N2528

3. Duration in Hours
100

4. Credit Value
10

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
None

7. Aim of the Programme Module
This programme module aims to introduce the learner to the science of plants, their life cycles and their role in horticulture practice 

8. Objectives of the Programme Module
· To develop the learner’s understanding of typical plant parts and their functions
· To develop the learner’s understanding of plant processes, life cycle, propagation and the role of micro-organisms   
· To familiarise the learner with the system of plant classification
·  To facilitate the learner to explore the processes of plant breeding and to apply Mendel’s laws of inheritance to mono hybrid crosses
· To explore with the learner the system of plant classification and the characteristics of micro-organisms 
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to plant science through the medium of the indicative content 
· To enable the learner to take responsibility for his/her own learning.
9. Learning Outcomes of Level 5 QQI Plant Science 5N2528

Learners will be able to:

1. Discuss typical plant external and internal anatomy to include the structure and function of cells and tissues, roots, stems, leaves and flowers and their modifications comparing monocotyledonous and dicotyledonous plants. 
2. Illustrate the process of secondary thickening in the case of a young, dicotyledonous stem
3. Outline the following plant processes, how they can be controlled and their relationship with environmental factors: 
· Photosynthesis
· Respiration
· Transpiration
· Mineral and water uptake 
4. Outline the life cycle and development of plants in respect of seed structure and germination including dormancy, the vegetative plant and vegetative propagation, the flowering plant and sexual reproduction and the fruiting plant and fruit classification 
5. Describe the functions of plant hormones including auxins, cytokinins, gibberellins, abscisic acid and ethylene and the role of synthetic hormones in plant production 
6. Apply Mendel’s laws of inheritance to mono hybrid crosses
7. Outline the processes involved in conventional plant breeding including the production of first filial generation of hybrid seed.
8. Outline the main characteristics of micro-organisms to include fungi, bacteria and viruses and their role in the plant kingdom. 
9. Investigate the system of plant classification including principles of classification, divisions of the plant kingdom, the binominal system of nomenclature and the naming of hybrids. 

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.

Explore with the learner the external and internal anatomy of the plant, plant parts and functions to include: (LO1)

· The external anatomy of the plant:
· Stem, root, leaf, flower, seed and fruit structure

· The internal anatomy of the plant cell, and its processes for example:
· The plant cell
· Cell types
· Plant tissues
· Cell division 

· Plant parts modifications, for example tuberous roots, rhizomes, tendrils, runners, spines, thorns, bracts, and other such like structures

· The differences between monocotyledonous and dicotyledonous plants as reflected in the external structure of the parts of the plant, to include: 
· The stem
· The root
· The leaf
· The flower
· The seed

Facilitate the learner to illustrate the process of secondary thickening in a young, dicotyledonous stem outlining the relevance of the following tissues in the formation of annual rings: (LO2)

· The Phloem
· The Xylem 
· The Vascular Cambium
Consider with the learner the following plant processes outlining the methods used in horticulture to control and monitor them: (LO3)

· Photosynthesis and its relationship with environmental factors, for example:
· Sunlight
· Wind
· Moisture in the air
· Temperature

· Respiration and its relationship with environmental factors such as:
· Sunlight
· Wind
· Moisture in the air
· Temperature
· Transpiration and its relationship with environmental factors such as: 
· Sunlight
· Wind
· Moisture in the air
· Temperature

· Transportation and its relationship with environmental factors, for example:
· Soil moisture and texture
· Wind and temperature
· Atmospheric moisture

Facilitate the learner to outline the life cycle and development of plants in terms of the following: (LO4)

· The plant’s reproductive system by sexual means from the moment of fertilisation to the breaking of dormancy (if relevant) and the ultimate germination process including seed structure, the fruiting plant and fruit classification

· The plant’s ability to propagate by vegetative means, for example: 
· By cuttings, layering, division

Assist the learner to describe the functions of plant hormones and their involvement in plant growth and production differentiating between natural and synthetic ones to include: (LO5)

· Natural and synthetic hormones and growth regulators:
· Auxins
· Cytokinins
· Gibberellins
· Abscisic acid 
· Ethylene

· Discussing how hormones and synthetic growth regulators affect cell division, cell differentiation, root and shoot growth and senescence, growth inhibitors etc 

Explore with the learner the application of Mendel’s laws of inheritance for example: (LO6)

· Familiarisation of genetic terminology 
· Types of genetic crosses
· The punnet square 
· Exploring Mendel’s experimental methods 
· Understanding the generation gap
· Laws of dominance, segregation and independent assortment

Facilitate the learner to outline the processes involved in conventional plant breeding taking into account the following: (LO7)

· Cell division by mitosis
· Cell division by meiosis
· Hybridisation
· Independent assortment
· Mutation & genetic engineering

[bookmark: _Int_xLMLUXRj]Explore with the learner the main characteristics of micro-organisms and how they affect plants to include: (LO8)

· Fungi both as a beneficial and harmful source in horticulture. 
· Beneficial fungi and its role in the process of organic matter production
· Harmful as a source of plant diseases 
· Bacteria
· Beneficial bacteria and its role in the process of organic matter production
· Harmful as a source of plant diseases 
· Viruses
· As mainly harmful sources of plant disease 

Familiarise the learner with the system of plant classification, to include: (LO9)
 
· Principles of plant classification
· Divisions of the plant kingdom
· The binomial system of plant nomenclature
· The naming of hybrids

Assessment

11a.	Assessment Techniques

Assignment   			40%
Examination - Theory 		60%

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. Discuss typical plant external and internal anatomy to include the structure and function of cells and tissues, roots, stems, leaves and flowers and their modifications comparing monocotyledonous and dicotyledonous plants. 

	Assignment
Exam - Theory 

	2. Illustrate the process of secondary thickening in the case of a young, dicotyledonous stem

	Assignment

	3. Outline the following plant processes, how they can be controlled and their relationship with environmental factors: 
· Photosynthesis
· Respiration
· Transpiration
· Mineral and water uptake 

	
Exam - Theory

	4. Outline the life cycle and development of plants in respect of seed structure and germination including dormancy, the vegetative plant and vegetative propagation, the flowering plant and sexual reproduction and the fruiting plant and fruit classification 

	Assignment
Exam - Theory

	5. Describe the functions of plant hormones including auxins, cytokinins, gibberellins, abscisic acid and ethylene and the role of synthetic hormones in plant production 

	Exam - Theory

	6. Apply Mendel’s laws of inheritance to mono hybrid crosses

	Assignment

	7. Outline the processes involved in conventional plant breeding including the production of first filial generation of hybrid seed.

	Exam – Theory

	8. Outline the main characteristics of micro-organisms to include fungi, bacteria and viruses and their role in the plant kingdom. 

	Exam - Theory

	9. Investigate the system of plant classification including principles of classification, divisions of the plant kingdom, the binominal system of nomenclature and the naming of hybrids.

	Exam – Theory 



11c.  	Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes for the Assignment. The assessor is also required to devise examination papers, marking schemes and outline solutions for the Examination - Theory. In devising the assessment briefs/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.

	Assignment 

	40%

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

	This assignment is designed to enable the learner to explore the following: (LO1, LO2, LO4 & LO6)  
· Plants’ parts and functions, modifications and the differences between monocotyledonous and dicotyledonous plants
· The process of secondary thickening on a young dicotyledonous stem
· Propagation of plants from seed and from vegetative means
· Mendel’s laws of inheritance on mono hybrid crosses
The structure of the assignment will take four parts: 
· A compilation of illustrations and/or real plant parts previously dissected and pressed with the corresponding information about each part’s function, plant type, type of modification if relevant, and classified under the two headings of monocotyledonous and dicotyledonous plants. This may include stems, roots, leaves, flowers and seeds
· An illustration of an example of a dicotyledonous young stem with an explanation of the formation of annual rings and/or secondary thickening. 
· Evidence of analysis and investigation of the different methods of plant propagation to include both, propagation from seeds and from vegetative means. 
· Evidence of investigation and understanding of Mendel’s laws of inheritance on mono hybrid crosses using a theoretical example of a flowering plant

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.
 

	Examination – Theory 

	60%

	The examination should be not less than l .5 hours duration. 

	
The examination should assess all learning outcomes not already addressed with specific emphasis on LO1, LO3, LO4, LO5, LO7, LO8 & LO9.   

Section A: 10 Short answer questions (3marks each)

Each tutor/teacher should provide 10 short questions testing the learner’s ability to recall, apply and understand specific theory and knowledge in relation to plant science.

Section B: Structured questions
Two structured questions (15 marks each)

Each tutor/teacher should provide 3 structured questions testing the learner’s ability to demonstrate a more in-depth knowledge and understanding of certain aspects of plant science.  Questions should be sub-divided into a number of related parts.

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.
Evidence for this assessment technique may take the form of written or oral examination. 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



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.
	Plant Science 
5N2528

	Learner Marking Sheet
Assignment 40%




Learner’s Name: ________________________________		
	Assessment Criteria

	MaximumMark
	LearnerMark

	· Clear comparison and contrast of plant parts and their functions in both monocotyledonous and dicotyledonous plants to include:
· stems
· roots 
· leaves
· flowers 
	
25
	  

	· Clear identification and distinguishing of the parts involved in the process of secondary thickening in a young dicotyledonous plant

	
5
	

	· Comprehensive analysis and investigation of different methods of plant propagation provided
· Effective comparison of seed propagation versus vegetative methods of propagation carried out 

	
5
	

	· Clear understanding of the application of Mendel’s laws of inheritance in mono hybrid crosses clearly demonstrated 

	
5
	

	Total Mark

	40
	



NO ROUNDING OF MARKS

The Assessor has signed the Summary Result 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: _________________



	Plant Science
5N2528

	Learner Marking Sheet
Examination 60 % 




Learner’s Name: ________________________________		
	Assessment Criteria

	MaximumMark
	LearnerMark

	Section A: [Short answer questions]
	Question No.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
                                                       
	

3
3
3
3
3
3
3
3
3
3

	

		Subtotal

	30
	

	Section B:  [Structured questions] 
2 structured questions (15 marks each)
	Question No.
	1
	2

	


15
15

	

		Subtotal

	30
	

	Total Mark
	60
	




NO ROUNDING OF MARKS

The Assessor has signed the Summary Result 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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