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Laois and Offaly ETB
Programme Module for 

Soil Science and Growing Media 
Leading to 

Level 5 QQI  

Soil Science and Growing Media 5N2530

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.
1. Title of Programme Module

Soil Science and Growing Media 
2. Component Name and Code 

Soil Science and Growing Media 5N2530


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 science of soil and growing media to the learner via practice and experiment so that the learner can develop an appreciation of the role of soil and growing media in horticulture
8. Objectives of the Programme Module

· To assist the learner to develop an understanding of the soil formation and origins, soil profiles, structure and composition, and specifically the major soil groups found in Ireland. 


·  To enable the learner to explore the physical and chemical characteristics of soils and non-soil growing media, including soil fertility and management of soils in both, organic and conventional contexts


·  To enable the learner to explore soil drainage and nutrient content in soils and to assess the status of soils for horticultural purposes to include sources of fertilisers 


·  To assist the learner to implement safe working practices when dealing with soils in a horticultural context


· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to soil science and growing media 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 Soil Science and Growing Media 5N2530
Learners will be able to:

1. Explain the origin of soils to include parent rock types and the role of physical, chemical and biological factors in soil formation

2. Investigate the structure and composition of a variety of soil profiles

3. Summarise the characteristics of the major soil groups found in Ireland

4. Describe the physical characteristics of soil and non-soil growing media including its components, texture, structure, hydraulic conductivity, air filled porosity, potting mixes, hydro culture and suitability for various crops

5. Outline soil fertility in both an organic and conventional context to include nutrient management, green manures, composting and crop rotation

6. Outline the chemical characteristics of soil and growing media including pH and its effects on nutrient availability, cation exchange capacity, buffering capacity and liming requirements

7. Explain the role and principles of drainage including saturation, field capacity, permanent wilting point, capillarity and available water 

8. Relate macro and micro elements to plant nutrition including their function, deficiency and toxicity effects, organic and inorganic sources, role of liquid feed, slow and controlled release fertilisers to include interpreting a soil analysis report

9. Use a range of techniques to assess the physical properties and nutrient status of soils and growing media including soil sampling, pH and SC measurement and result interpretation

10. Implement procedures to create and maintain a safe working environment including safety standards regarding lifting, carrying and handling plants, tools and equipment
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 : Soil Origins and Formation, Profiles and Irish Soils (LO 1, 2 and 3)

· Explore with the learner the process whereby soils are formed and the factors affecting it, for example: 

· Parent rock and mineral content

· Rock types for example: 

· Igneous

· Metamorphic 

· Sedimentary 

· Mechanical and chemical weathering processes 

· Biological factors of soil formation 

· Organic Matter formation

· Facilitate the learner to investigate the different soil profiles and horizons and the factors that affect its formation and composition in several cases, for example

· O horizons

· A horizons

· E horizons

· B horizons

· R horizons

· C horizons

· Facilitate the learner to understand the different types of soil profiles most commonly found in Ireland and/or the British Isles from a horticultural perspective, for example: 

· Brown Earths

· Gleys

· Podsols

· Rendzimas

Section 2: Physical and Chemical Characteristics of Soil and Non Soil Growing Media (LO 4 and 6)
· Explore with the learner the physical properties of a soil and non-soil growing media suitable for various crops to include: 

· Soil texture and percentage content of sand, silt and clay

· Soil structure, for example: 

· Granular

· Blocky

· Platy

· Prismatic

· Columnar

· Single Grained 

· Massive 

· Soil components, for example: 

· Minerals

· Organic Matter

· Water

· Air 

· Micro-organisms

· Hydraulic conductivity

· Air filled porosity and bulk density

· Potting mixes 

· Hydro-culture

·  Consider with the learner the chemical properties of a soil and non-soil growing media suitable for various crops to include: 

· Cation Exchange Capacity for example:

· Anions

· Cations

· Hydrogen ions

· pH to include

· Understanding how the pH scale works

· Understanding how pH affects nutrient availability to plants

· Nutrient content in soils and its chemical processes within the soil 

· Liming requirements 

Section 3: Soil Nutrition, Fertilizers and Composters (LO 8 and 5)
· Discuss with the learner the facts affecting soil fertility in a context of crop production in both, organic and conventional methods

· Explore with the learner techniques used in crop production for the improvement of soils to include: 

· Nutrient management

· Use of green manures

· Composting

· Crop rotation

· Facilitate the learner to investigate the effects of macro and micro elements in plant nutrition for example: 

· Major nutrients

· Minor and trace elements

· Toxicity 

· Nutrient deficiency 

· Explore with the learner the horticultural procedures used to provide optimum nutrition to plants by the use of fertilizers and composting to include: 

· Liquid feed

· Slow and controlled release fertilisers

· Composting

· Enable the learner to interpret a soil analysis report 

Section 4: Soil Drainage (LO 7)

· Facilitate the learner to investigate the effects of water holding capacity in soils and non-soil growing media 

· Explore with the learner the role and principles of drainage in soils and non –soil growing media to include: 

· Saturation

· Field capacity

· Permanent wilting point

· Capillarity

· Available water 

Section 5: Assessing Soils and Implementing Safe Working Practices (LO9 and 10)

· Explore with the learner the use of a range of techniques to assess the physical and chemical properties of soils and non-soil growing media, for example: 

· Nutrient content and availability

· soil texture

· Soil structure

· pH measurement

· SC measurement 

· Result interpretation

· Enable the learner to implement procedures to create and maintain a safe working environment including safety standards regarding lifting, carrying and handling plants, tools and equipment 
11. Assessment
11a. Assessment Techniques

Assignment 

  
20%

Skills Demonstration

20%
Exam – 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. Explain the origin of soils to include parent rock types and the role of physical, chemical and biological factors in soil formation
	Exam-Theory

	2. Investigate the structure and composition of a variety of soil profiles
	Assignment

	3. Summarise the characteristics of the major soil groups found in Ireland
	Assignment

	4. Describe the physical characteristics of soil and non-soil growing media including its components, texture, structure, hydraulic conductivity, air filled porosity, potting mixes, hydro culture and suitability for various crops
	Exam-Theory

	5. Outline soil fertility in both an organic and conventional context to include nutrient management, green manures, composting and crop rotation
	Exam-Theory

	6. Outline the chemical characteristics of soil and growing media including pH and its effects on nutrient availability, cation exchange capacity, buffering capacity and liming requirements
	Exam-Theory

	7. Explain the role and principles of drainage including saturation, field capacity, permanent wilting point, capillarity and available water 
	Exam-Theory

	8. Relate macro and micro elements to plant nutrition including their function, deficiency and toxicity effects, organic and inorganic sources, role of liquid feed, slow and controlled release fertilisers to include interpreting a soil analysis report
	Exam-Theory

	9. Use a range of techniques to assess the physical properties and nutrient status of soils and growing media including soil sampling, pH and SC measurement and result interpretation
	Skills Demonstration

	10. Implement procedures to create and maintain a safe working environment including safety standards regarding lifting, carrying and handling plants, tools and equipment
	Skills Demonstration


11c. Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes for the assignment. 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.
	Assignment
	20%

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

	This assignment is designed to enable the learner to explore the following:
(LO2 and 3)
· The structure and composition of a variety of soil profiles to include

·  O, A, E, B, R and C horizons

· The characteristics of the major soil groups found in Ireland, for example

· Brown Earths, Gleys, Podsols, Rendzimas

The structure of the assignment will take two parts: 

· An investigation of the structure and composition of a variety of soil profiles to include the relevant information, knowledge and understanding of soil profile formation. The assignment must include an introduction, body of work and a conclusion. The assignment will also include a bibliography and a table of contents 

· An investigation of the major soil groups found in Ireland to include an introduction, body of work and a conclusion. The assignment will also include a bibliography and a table of contents 

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




	Skills Demonstration
	20%

	The Skills Demonstration may be carried out within a reasonable period of time after the relevant programme content has been delivered. 

	
This Skill Demonstration is designed to enable the learner to explore the following:  (LO9 and 10)
· The use of a range of techniques to assess the physical and chemical properties of soils and non-soil growing media, for example: 

· Nutrient content and availability

· soil texture and  structure

· pH and SC measurement 

· Result interpretation

· The implementation of procedures to create and maintain a safe working environment including safety standards regarding lifting, carrying and handling plants, tools and equipment while carrying out the tasks

The format of the Skills Demonstration is as follows: 

· Learners will be asked to explore a sample of soil extracted from a site/or number of sites and measure 

· The nutritional content using a text kit.

· The soil texture using methods such as a jar with water and/or the sausage test

· Soil structure by observation

· pH measurement using a pH measuring kit

· SC measurement by observation

· Learners will record the findings in a lab note book

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 in duration. 

	
The examination should assess all learning outcomes no previously addressed with specific emphasis on LO 1,4,5,6,7 and 8.   
Section A: Short answer questions

10 short answer questions, answer all 10 (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 soil science and growing media propagation.
Section B: Structure questions

2 structured questions, answer both questions (15 marks each)

Each tutor/teacher should provide 2 structured questions testing the learner’s ability to demonstrate a more in-depth knowledge and understanding of certain aspects of soil science and growing media.  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


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

	Soil Science and Growing Media 5N2530
	Learner Marking Sheet

Assignment 20%


Learner’s Name: ________________________________

	Assessment Criteria
	Maximum
Mark
	Learner
Mark

	· Structure and composition of a variety of soil profiles to include all the horizons and profiles found in the research process outlined correctly
	5
	

	· Accurate interpretation of brief including formatting 
	5
	

	· Detailed exploration of the characteristics of the major soil groups found in Ireland 
	10
	

	Total Mark
	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: ...............................
	Soil Science and Growing Media 5N2530
	Learner Marking Sheet

Skills Demonstration 20%


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

	· Correct use of a range of techniques to assess the physical and   chemical properties of soils and non-soil growing media clearly demonstrated
	15
	

	· Correct implementation of procedures to create and maintain a safe working environment including safety standards regarding lifting, carrying and handling plants, tools and equipment while carrying out the tasks
	5
	

	Total Mark
	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: ...............................
	Soil Science and Growing Media 5N2530

	Learner Marking Sheet

Examination 60%0%


	Assessment Criteria
	Maximum
Mark
	Learner
Mark

	
Section A: [Short answer questions] 

10 short answer questions, answer 10 (3marks each)


	
	

	Question No.   1
	3
	

	Question No.   2
	3
	

	Question No.   3
	3
	

	Question No.   4
	3
	

	Question No.   5
	3
	

	Question No.   6
	3
	

	Question No.   7
	3
	

	Question No.   8
	3
	

	Question No.   9
	3
	

	Question No. 10 
	3
	

	Subtotal
	30
	

	
Section B: Structured Question 
2 Structured  answer questions, answer 2 (15 marks each)

	     
	

	Question No.  1
	15
	

	Question No.  2
	15
	

	
Subtotal
	30
	

	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: ...............................
Doc No: 5N2530-03
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