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Key Messages

1. Learning outcomes are written statements used to describe knowledge, understanding,
skills and values. Action verbs are needed so that students can demonstrate their
learning and teachers can measure learning outcomes.

2. Using farm based case studies and project based learning as pedagogical approaches to
enhance key skills, research skills and active learning.

3. Using scientific practices, to develop students’ abilities to understand how the principles
of economics permeate all strands within the agricultural science specification.
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The New Specification Aims

Leaving Certificate Agricultural Science aims to enable students to:

Appreciate the natural environment and human interactions with it and the sustainable

use of its resources, recognising the need for a rationale and balanced approach to the

exploitation of these resources in a local and global context

Recognise the need for, and global importance of, relevant strategies and policies to

promote the agri-food industry while insulating it from future challenges (e.g. climate

change, novel crop and animal diseases) and identify opportunities for innovation and

entrepreneurship in the context of local, regional and world markets

Develop their scientific knowledge and skills, in the context of agricultural practices, and

increase their awareness of health and safety issues associated with these practices.
(Aims, Agricultural Science Specification 2018, Page 7)

Objectives

Students should:

Develop an ecological awareness in the context of the provision of food and non-food
materials

Recognise the impact of various agricultural practices on the environment and appreciate
how the application of science and technology affects the individual, the community and
the environment

Become aware of the contribution of agriculture to the economy of the locality and the
nation and its importance in EU and world contexts

Make informed evaluations of contemporary agricultural science issues locally and
globally

Understand that the study and practice of science are primarily co-operative activities
which are subject to social, economic, technological, ethical and cultural influences, and
legislative and economic considerations

Develop independent thinking, problem-solving and self-directed learning skills through
active engagement in their own learning and through project work

Understand the need for safety in conducting laboratory and field investigations.

(Objectives, Agricultural Science Specification 2018, Page 8)
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Overview of the specification
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(Overview of the specification, Agricultural Science Specification 2018, Page 11)

PDSTH

Professional Development | An tSeirbhis um Fhorbairt

. Service for Teachers Ghairmiuil do Mhuinteoiri
www.pdst.ie 6



IAgricultural Science National Workshop 3 Phase 2 - Workbook

3 Documents supporting the IIS

Leaving Certificate Agricultural Science

for the Individual

December 2019

=

Specification 2018 IIS Guidelines SEC 1IS Brief
December 2019 2022

https:/www.curriculumonline.ie/g | https://www.examinations.ie/misc-

https:/www.curriculumonline.ie/

etmedia/9ad3071d-b58d-4988-9af | etmedia/c509fc4d-848e-49b8-8¢35 doc/EN-EX-25906961.pdf
c-f4¢229ceb864/NCCA-Specificati | -d7fc47683c85/AgScience-GL-Fin
on-for-Leaving-Cert-Agricultural al-Dec-19.pdf

-Science.pdf
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Supports Provided by the PDST

PDST Supports =

www.pdst.ie/schoolsupport

PDST
Supports

www.lcagscience.ie

Collaboratives School Based PDST Website
(PLC’s) Support or

Seminars

CPD Timeline September 2022 to May 2023

CPD Timeline 2022/2023

Webinar 8

. Webi 7 ; Ma
Collaborative 8 Oct el;::r Collaborative 7 Apr Y

Sept '22

May '2

Practical Day

1 Practical Day 2

Phase 2 NW3 Sept Phase 2 NW4 Jan
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Working with Learning Outcomes

Learning outcomes, learning intentions and
success criteria — Making the connection

outcomes

Develop
Selected from the | le
specification intentions

Develop
SUCCESS
criteria

d

with students.

Figure I: Planning teaching learning and assessment

Learning outcomes provide the building blocks for task or activity taking place but on what they are
teachers to plan their teaching, learning and assemsment_ learning. Leaming intentiors are always linked to one
Teachers can then use leaming intentions and swocess or mare learning cutcomes in the specification.

criteria to take forward their planning and =nable the

learning outcomes to come alive in practice with their .

simdemti, What are success criteria?

Swccess criteria are linked to learning imtentions and

therefore to the leaming outcomes. They are developed

by the teacher and/for the student and describe what

success looks like. They help the teacher and student

What are learning cutcomes? ‘: makes judgements abcut the quality of student
arming.

The Figure 1 above shows the relationship between

L=arning cwtcomes are statements in cormiculum
specifications to describe the knowledge,
understanding, skills and values students should be
able to demonstrate after a period of learning.

Resources ta help you in
‘ L planning using learming
. outcomes, k=arning intentions,
- . .. success criteria can be found
What are learning intentions? ' . e the

A leaming int=nticn far a lessan or series of lessons is .'
a statement, created by the teacher, that describes

clearly what the teacher wants the students to know, '
understand, and be able to do as a result of spedific
learning and teaching activities. Clear learning
intentions should help students focus not just on the

(NCCA, Focus on Learning, Learning Outcomes, Workshop 5)
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Bloom’s Taxonomy of Critical Thinking - Sample Command Words

Knowledge /
Remembering

Count
Choose
Define
Describe
Draw
Identify
Label
Match
Name
Outline
Quote
Read
Recall
Recite
Recognise
Record
Select
State
Write
5-W’s-
who, what,
when,
where, why

Comprehension /
Understanding

Associate
Classify
Contrast
Compare
Compute
Convert
Defend
Demonstrate
Discuss
Distinguish
Estimate
Explain
Extend
Extrapolate
Generalise
Give
examples
Infer
Interpret
Outline
Paraphrase
Predict
Rewrite
Rephrase
Summarise

Application

Add
Apply
Build
Calculate
Change
Classify
Construct
Complete
Demonstrat
e

Divide
Examine
Graph
Manipulat
e Modify
Organise
Prepare
Produce
Present
Show
Solve

Use

Analysis

Analyse
Arrange
Breakdown
Combine
Design
Detect
Develop
Diagram
Differentiate
Discriminate
Dissect
Examine
Illustrate
Infer
Investigate
Observe
Outline
Point out
Relate
Relationship
Select
Separate
Subdivide
Utilise

Synthesis /
Creating

Categorise
Combine
Compile
Compose
Create
Design
Devise
Generate
Invent
Imagine
Modify
Order
Organise
Plan
Rearrange
Reconstruct
Reorganise
Revise
Summarise
Transform
Specify

Evaluation

Appraise
Assess
Compare
Conclude
Contrast
Criticise
Critique
Debate
Deduce
Determine
Disprove
Evaluate
Grade
Interpret
Judge
Justify
Measure
Opinion
Prove
Rank
Rate
Recommend
Support
Test

Please note: Some words can be used as an outcome verb in more than one level depending on context

www.pdst.ie
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Learning

Outcome

Learning

Action
Verb

Outcome Task 1

Key
Learning

Learning Intentions

Learning
Outcome 4.3E
Investigate
the factors
that
determine
the output
and
quality of
produce
from a
chosen
enterprise
breed
variety,
nutrition,
housing,
management

Observe,
study, or
make a
detailed and
systematic
examination,
in order to
establish facts
and reach
new
conclusions

www.pdst.ie
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Learning Outcome Task 2

Learning Experiences Success Criteria
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Action Verbs to support Assessment
Q.11 Higher Level (SEC Sample Paper)
Action Verb “Discuss”

Question 11

(a) Discuss the factors that determing the cutput and guality of produce from a chosen animal
enterprise under the following headings

Mame of enterprise:;

(i) Breed variety:

(i} Nutrition:

(il Housing:

{iv) Management:

PDST&
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Q13 Ordinary Level (SEC Sample Paper)

Answer question 13 (iii) from the SEC Ordinary Level. Pay attention to the action verb/ command
word and to the content.

(iii) State three reasons for reseeding grassland in Ireland.

Action Verb Topic: Reseeding grass

Discuss

Explain

List

Outline

Describe

Identify

PDST
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Skills based question
Q14. (c) Higher Level (SEC Sample Paper)

(4] Due 1o the nature of Derek’s autumn and spring calving suckler enterprise, silage quality is
vitally important. This is to ensure that his concentrate feeding is kept to a minimimum and
to enhance the economic sustainability of his farm. His local feed merchant representative
took a number of samples of silage for analysis. The table below contains the results.

Forage type: First cut pit silage (cut 3™ June
2020)
Date received 14" August 2020
Lab report number 12345
Anabysis Results
(Dry Matter)
Dry Matter , ] 26.5
Protein % 131
DMD 5% 658.7
Metabolisable B kg 107
Energy
Sugars , ] 3.2
Ash % 73
Mon Digestible % 457
Fibre
Lignin g/kg 19.1
pH = 48

(i) Based on the results shown, discuss the guality of Derek’s silage.

(i} Owutline the implications for the lewvel of concentrate feeding reguired for the

weinter for both his dry cows and freshily calved cows.
Support your answer with evidence from the table.
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Session 2

Higher Order Thinking Skills (HOTS)

Creating
Core to Design, build, plan, construct, H Ig her order
critical produce, devise, invent o
. : thinking
thinking Evaluating .
— Judge, critique, test, defend, skills

criticise
Analysing
Analyse, compare / contrast, distinguish,
order, categorise, investigate
Applying
Solve, use, construct, classify, examine,
illustrate (chart / diagram), modify, calculate

Understanding
Summarise, infer, describe, explain, predict,
restate, estimate, discuss, paraphrase Lower order

Remembering thinking

List, find, define, name, identify,locate, describe, skills
memorise

gns*z;

“Making mistakes is a
constructive part of
learning not a sign of

failure but effort”

(Brown, Roediger and Mc_

Bloom’s Taxonomy of
Educational Objectives
(Revised, 2001)

www.pdst.ie 16
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Question Stems for Students

Remembering Understanding

Who, what, where, why, when, which....? Describe in your own words...
Describe or define...? Summarise .......
Can you find....? Classify....

Interpret...... in your own words

Can you recall...?
Can you select...?
Label...?

Compare and contrast......

The main idea is......

Can you explain what is happening.....?
Can you explain what is meant.....?
Which is the best answer....?

[ ]
[ J
[ J
e Can you list...?
[ ]
[ J
[ J

Analysing Applying

e  What conclusions can you draw from.....? e What examples can you find...?
e What evidence can you find....? e What facts show that...?
e What is the relationship between...? e How would you organise ... to show...?
e (lassify or categorise the evidence...? e What would happen if...?
e Can you make a distinction between ....? e How could you use what we have learned
e Examine closely and explain how did...? today...?
e What is the function of...? e How would you solve.... using what you
e What ideas justify...? have learned?

e How would you show your understanding

Evaluating Creating

e Do you agree that...?

e What would you advise...?

e What do you think is the most
important...?
Why do you think .. is/is not important....?
Prioritise....

Can you propose an alternative...?
How could you adopt / modify...?
How could you test...?

What would happen if...?

° Can you predict the outcome if....?

° Can you think of an original way...?
e How would you rate...? What solutions would you suggest...?
e What would you recommend...? What changes would you make to

e How could you determine...? solve....?
[ J

[ J

[ ]

[ J

What is your opinion of....? How would you improve...?

How could you prove / disprove that....? e  What could be done to minimise /

Can you assess the Value / importance of..? maximise ....7

Would it be better if...." e Suppose you could... What would you do?

PDS n\/2
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1. Identify the problem
or question

2. Gather data, opinions,
and arguments

3. Analyse and evaluate
available data

4. Identify assumptions

5. Establish significance

6. Make a decision/reach
a conclusion

www.pdst.ie

Steps of critical thinking

Be as precise as possible: the
narrower the issue, the easier it is
to find solutions or answers.

The level of reseeding taking
place on farms is far too low.
Is reseeding good farm practice?

Try to find several sources that
present different ideas and points
of view

Teagasc research indicates a
newly reseeded sward can
increase annual DM yield by >
4tDM/ ha

Are the sources reliable? Are their
conclusions data-backed or just
argumentative?

Greater nutrient efficiency —
more responsive to N (+24%)
provided pH levels and P & K

indices are correct

Are you sure the sources you
found are unbiased? Are you sure
you weren’t biased in your search

for answers?

Reseeding increases sward
productivity by 25-30%

What piece of information is most
important? Are all opinions and
arguments even relevant to the
problem you’re trying to solve?

Teagasc estimates that every
extra tonne of dry matter utilised
is worth €183/t DM to a dairy
enterprise and €105 for a dry
stock farm.

Very often it is possible to
increase the grass harvested off
a paddock by 4t DM/year. If this
is achieved the cost of reseeding
will be paid off in just over one
year when it is reseeded.

Identify various conclusions that
are possible and decide which (if
any) of them are sufficiently
supported. Weigh strengths and
limitations of all possible options

Reseeding is one of the
best-returning investments that a
grassland farmer can make!
Farms that carry out frequent
grass reseeding, generally have
a higher net profits

18
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Enhancing Key Skills in the Agricultural Science

Classroom through Debating

Formal Debates

The purpose of debating and developing arguments is to persuade an audience to accept a
particular point of view. Debates provide pupils with practice in giving and justifying opinions.
Pupils will be required to research topics to provide relevant information to support their point
of view. Debates can be used for exploring issues and different points of view such as topics
from literature being studied in class or local concerns such as pollution, phone masts and
current affairs

Structure | Low Level | Moderate Level | High Level

Introduction

State e | think/l don’t think e | have mixed feelings e | strongly/thoroughly/firmly believe
position | e Yes/No e | prefer e | agree/disagree that
e |like/l don't like e | strongly agree/disagree | e Firstly, secondly, next
e | agree/disagree e In my opinion e | would like to start off by saying...
e My favourite e | believe e | propose the following....
o |feel e The problem with is....
e To begin
e In my opinion....
Provide e Because e Forinstance e |tis believed/widely believed that
supporting e Unless e It has been
evidence found/discovered/proven
e On one hand/other hand
e Consider the following
e To further illustrate my point
e To reinforce my point
e Furthermore
e |[nfact
e As with
e Likewise
e Owingto
e Equally
e Significantly
e Indeed
e |n particular
e Forinstance
e An example of this can be found...
e In other words...

PDSTO
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That is to say...

What is important to remember...
I'd like to emphasise....

| like to stress the importance of...
| would like to highlight....

Here I'd like to refer to....

As you may well know....

As you are probably already

Can be found.....
For example
However/although
Except

Present
alternative
position

Similarly, conversely
Alternatively
In the case of
Others believe...
According to....
Although others believe....
Regardless of....
Contrary to....
stated that..... however....

Therefore

Because of that

Overall

In conclusion

In summary

Consequently

As | have already said earlier...
As previously stated...

Conclusion | e Thank you for e Thank you for your
listening attention

e To summarise....

e In conclusion....

I'd like to summarize/sum up

Let me summarise by saying...

So that concludes my ....

At this stage | would like to run

through/over the main points...

So, as we have seen today....

e In conclusion | would like to say
that...

e My final comments concern...

e | would like to finish by reminding
everyone that...

e | am confident that you will all

agree that ......
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Example of a Rubric for Arguments and Debates
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Case Study Activity

1. What
problems
did you
identify with
on farm
practice

. List and
discuss
suggested
improvemen
ts for Tom
and Mary's
farm

PDSTO
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3. Rank your
improvements
for impact time
| costs on the
farm

4. List the key
skills and
strand 1
opportunities
from this
activity

PDST&
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Reseeding Storyboard

Reseeding Grassland — Steps to Produce Good Quality Grassland

Permanent pasture prior to

reseeding. Soil test carried

out — pH 6.0 and soil index
of 2 for P& K

Spreading 2 ton / acre lime
on land

Grass emerging

www.pdst.ie

Field was sprayed with Grass dying off Land being ploughed
total herbicide

Land being harrowed Sowing grass seed and Field after rolling
clover mix and 150 kg
10:10:20 / acre (based on
soil results)

———
=

Perennial RyeGrass and Sheep grazing — light Fertilising the land post
Clover mix and increase tillering grazing

PDSTO

Professional Development | An tSeirbhis um Fhorbairt
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Trends and Patterns for Sheep

www.pdst.ie
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Trends and Patterns for Beef

www.pdst.ie
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Trends and Patterns for Dairy

www.pdst.ie
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Trends and Patterns for Pigs

www.pdst.ie
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Trends and Patterns for Tillage

www.pdst.ie

30

PDSTO

1D \pmu An tSeirbhis th
‘thrm\ il doMhiinteo



IAgricultural Science National Workshop 3 Phase 2 - Workbook

Additional Information

www.pdst.ie
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