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Purpose for Today

To appreciate the importance of learning outcomes, action verbs and success criteria
sefence ™™ within the agricultural science classroom

To explore the use of student centred methodologies in promoting the key skills of
critical and creative thinking in the agricultural science classroom

Recognise how scientific practices can be used to support policy and economics within the
specification




Timetable PDSTO

Session 1 * Appreciate the role of learning outcomes in Agricultural Science

9:30 - 11:00  The importance of Bloom’s Revised Taxonomy in understanding the role of

action verbs in learning outcomes.

* Devise learning Intentions & success criteria to support learning and
assessment

Session 2 Critical and creative thinking in Agricultural Science
11:20 - 1:00 « Promoting key skills and student centred learning
Exploring case studies and project based learning as an inquiry approach

Session 3
2:00 - 3:30 Supporting scientific practices through policy and economics




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.

Key Messages

&

Using an array of different

pedagogical approaches to

enhance key skills, research
skills and active learning.

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



Session 1

By the end of this session participants will have: Q

* Understood the function of learning outcomes in supporting learning and teaching Q

* Appreciated the importance of action verbs and how they are classified according
to Bloom’s Revised Taxonomy

* Used success criteria to support learning and assessment



Differentiation in the Agricultural Science Specification

The Leaving Certificate Agricultural Science specification is
differentiated in three ways:

1. Learning outcomes
2. Teaching and learning

3. Assessment

(Specification pg. 25)
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Understanding Learning Outcomes

Learning Outcomes:

INFORMATION
PROCESSING

CRITICAL THE Agricultural

Science

Curriculum Specification

BEING

AN N PERSONALLY e
SAEalIvE EFFECTIVE 4
THINKING y

Statements in curriculum specifications to
describe the knowledge, understanding, skills and
values students should be able to demonstrate
after a period of learning.

(Focus on Learning Learning Outcomes, NCCA 2019 pg. 6)

OUTCOMES

The flexible nature of learning outcomes can_challenge
the most able students in their learning as well as meeting

the needs of students with special educational needs.
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Working with Learning Outcomes e e

Understanding action verbs within Learning Outcomes

® The action verb is described in terms of what the learner should be
able to do.
® The action verb glossary is aligned with the command words used in

the assessment.(Specification P.30)

® Action verbs have been carefully chosen to inform the teacher what is
expected of the students and the verbs used ensure that students can
achieve a range of skills and knowledge .

(Focus on Learning Learning Outcomes, NCCA, 2019, p. 12)

30 Agricultural Sclence Curriculum Specification



SEC Information note

12

In order to fully understand the action
required, candidates’ understanding of
the different action verbs used in the
brief and the reporting booklet should
be explored in class, e.qg. evaluate,
analyse, state, identify, etc.

(SEC Information Note, 2021, p.6)

Coimisitin na Scriduithe Stait
State Examinations Commission

Leaving Certificate Coursework

Information note for four Leaving Certificate
subjects with new subject specifications

e Agricultural Science ~ Individual Investigative Study
o Computer Science — Coursework Project

¢ Economics - Student Research Project

e Physical Education - Physical Activity Project
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Classifying Action Verbs in Agricultural Science

Creating

INFORMATION

PROCESSING COMMUNICATING

Evaluating

CRITICAL THE
AND LEARNER

CREATIVE
THINKING

Analysing

Applying

Understanding

Figure 5: Key skills of senior cycle

Remembering

Adapted from “NCCA - Focus on Learning -
Effective Questioning 2015”
Bloom’s Taxonomy (Revised, 2001)


https://www.youtube.com/watch?v=ayefSTAnCR8
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Working with Learning Outcomes PDS.K&

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

Learning
outcomes
Develop

Selected from the leaming

specification intentions Organise

learning

Developed activities gf;’ce;‘s’g
teacher shared , it : Feedback
with students. Orf.’,dﬂl'.&t‘ '-.(.'d(.’hl”?n criieria

learning &

assessment Agreed by teacher
experiences to and students
achieve the

learning intention

Figure 1: Planning teaching learning and assessment



Can be for a lesson or
series of lessons

Statement(s)

created by the
teacher

Learning Intentions

Learning
Intentions

Describes clearly what the
teacher wants the students to
know, understand, and be able

to do as a result of learning and
teaching activities




Learning Outcome Task

1. Developing Learning Intentions

Learning Outcome 4.3(e)

“Investigate the factors that determine the output
and quality of produce from a chosen enterprise
(breed variety, nutrition, housing, management)”

In groups:

Develop learning intentions for learning
outcome 4.3 (e)

Action Verb:
Investigate

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



Engaging with Learning Outcomes in the Agricultural Science PDS':\'é

Classroom

7

Teaching and Leaming in the agricultural
science classroom

“Students will develop their key skills as they engage with the fundamental principles and concepts of
agricultural science through participation in a wide range of activities”.(Specification P13-14)



Linked to the
learning
intentions

Developed by the
teacher and/ or
students

Success Criteria

Success
Criteria

Describes what

success looks
like

Help the teacher and
student to make
judgements about
quality of student
learning




Learning Outcome Task 2

2: Teaching and Learning: Learning Outcome 4.3(e)

“Investigate the factors that determine the output and
quality of produce from a chosen enterprise (breed
variety, nutrition, housing, management)”

By setting appropriate and engaging
tasks, asking higher order questions
and giving feedback that promotes
learner autonomy, assessment
supports learning as well as
summarising achievement

(Specification, pg 15)

In groups develop:
Learning Intentions

Learning Activities
Success Criteria




3. Teaching and Learning to Support Summative Assessment et |

“Investigate the factors that determine the

output and quality of produce from a chosen
enterprise (breed variety, nutrition, housing,
management)”

Using the action verb “discuss” consider possible student
responses.

How does the action verb determine the way the learning
outcome is assessed?

How do you support students to apply their knowledge to an
unfamiliar context?

“Examination questions will

require candidates to
demonstrate knowledge,

understanding, application,
analysis and evaluation

appropriate to each level”

(Specification pg. 26)



Feedback: How could you use this in your classroom? i s

Would it help students to
engage with synoptic style
guestions?

Have you a better
understanding of how to use

action verbs in your teaching
Can you see the and learning?

importance of the
success criteria?




Session 1

By the end of this session participants will have: Q

e Understood the function of learning outcomes in supporting learning and teaching Q

e Appreciated the importance of action verbs and how they are classified according
to Bloom’s Revised Taxonomy

e Used success criteria to support learning and assessment






Session 2

By the end of this session participants should be able to:

® Discuss critical thinking as an open and investigative approach to learning

® Assess how debating can help the development of key skills

® Recognise how farm - based case studies can be used to enhance teaching
and learning

e Consider how project based units of learning allow students to develop
their key skills, conduct research and explore scientific practices




Key Skills and the Agricultural Science Student PDSTH
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research up to date and balanced
information and understand the

Students will solve relevant problems Through the act of practical
using careful observation, managing investigations and report writing,
data, thoughtful analysis and clarity students will collaborate with
of expression to evaluate evidence, each other and present their
and make clear presentation of their INFORMATION findings

proposed solution. Students will PROCESSING

Students will develop the skill of
limitations of science CRITICAL THE — being personally effective as they

AND LEARNER PERSONALLY develop strategies for managing,

CREATIVE monitoring and evaluating their
THINKING il learning

WORKING
WITH
OTHERS

Students may work collaboratively and
through this they will learn from
others, but more importantly they will
. be engaged in a social experience

involving the understanding of

25  Pg 13 Specification interpersonal dynamics




Developing Critical and Creative Thinking Skills

What are critical thinking
skills and why are they
important?

How are we promoting

Are we creating a curiosity in our
teaching environment classrooms?

that allows the student
voice to be heard?

How would critical thinking
skills help students with
answering synoptic questions
and the lIS?

26 Pg 13 Specification

Pg 18

CRITICAL
AND
CREATIVE
THINKING

RNER

Students will develop their critical and
creative thinking skills by examining
relationships, developing and testing

hypothesis, desighing experimental tests
to prove or disprove assumptions,

exploring options, solving problems and

applying those solutions to new contexts




Critical Thinking in the Specification PDS""&

Written paper will assess:

Critical thinking, the ability to
analyse and evaluate
information and to form
reasonable and logical
argument, based on evidence

Problem solving based on
integration, analysis and
evaluation of qualitative and
quantitative information and
data
(pg 26 Specification)

27
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L.O. 1.3.a Critically examine the
scientific process that was used to
present a scientific claim

Agricultural
. .
. g Ma-ke judgements and draw |
9. o, conclusions from your analysis taking
s B -4 46»%/& into account any relevant limitations
S " (pg 5 SEC Report Structure)
oy, )
Conclusions should be drawn L.O. 1.4.b Discuss, debate, reflect on and
and justified by the analysis of critically evaluate the outcomes of
data investigations, their own and those of
(pg 9 NCCA guidelines) others
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Developing Critical and Creative thinking in the Agricultural
Science Classroom

Using debates to develop:
® Critical and creative thinking

® Information processing skills = el

e Communication skills

e Teamwork skills and collaboration CRITICAL (S S & N
“Critically evaluating scientific texts and debating statements about science” CREFTIVE EErEeTIVE
Specification, P14 L

WITH

OTHERS

0\ 7.?? Specification, 2019 P.13

Strongly Disagree Disagree Neutral/Undecided Agree Strongly Agree




-
Statements for Debate
“An ounce of breeding is better than a tonne of feeding”
“Farmers are the ones who have been looking after the environment for
generations”
“Intensive dairy farming is the way forward for Irish farming” . .
& ©


https://vimeo.com/215951065

Action Verbs Relevant for Debating EDSFQ

Challenge or debate an issue or idea with the purpose of persuading or

Argue e . :
committing someone else to a particular stance or action
Criticise State, giving reasons the faults/shortcomings of, for example, an
experiment or a process
Justify Give valid reasons or evidence to support an answer or conclusion
Evaluate Collect and examine evidence to make judgements and appraisals; describe how evidence
(ethical supports or does not support a judgement; identify the limitations of evidence in conclusions;

judgement)

make judgements about the ideas, solutions or methods

Verify

Give evidence to support the truth of a statement




PDST0
Using a Case Study as a Teaching Methodology ==~

e Students review a real agricultural situation (a case) that poses a thought-provoking problem or

dilemma

® The nature of a case study brings “Case studies facilitate development of higher
interest and relevance to the application levels of Bloom’s taxonomy of cognitive
of abstract concepts and theory in learning; moving beyond recall of knowledge
practice to analysis, evaluation and application”

(Bonney, 2015)

“Involves learning by doing, the development of
analytical and decision making skills, the

internalisation of learning, learning how to grapple
with messy real-life problems, the development of
skills in oral communications and often team work. It’s
a rehearsal for life”
(Herreid, 1994)

31



Real Life Scenario - Dairy Case Study



https://docs.google.com/file/d/1nbbZ318FcIDS5hhEz7zGeC41AaVaw8JY/preview

Student Centred - Farm Based Case Study

Using the digital case study and the information in the workbook as a
stimulus

1. What problems did 2. List and discuss suggested
you identify with on improvements for Tom and
farm practice? Mary's farm

3. Rank your 4. List the key skills and strand
improvements for impact 1 opportunities from this
time / costs on the farm activity

33

Agricultural
Science

Curriculum Specification




Focus less on knowledge and Exposed to diversity
more on comprehension, of decision contexts
application, analysis, for defined problems

synthesis and evaluation
Learn through

application of
knowledge and
concepts

Increased Ca se StUdy

student

autonomy Advantages

Opportunities to learn
interpersonal relations,

teamwork and communication Involves problem - based

in controlled settings learning and promotes
development of analytical

skills
(Bonney, 2015)

Increased participation in
class activities and
performance in
assessment

Learning through
active critical
thinking, analysis
and debates

Improve students’ ability to
synthesise complex analytical
questions about real-world
issues associated with
scientific topics




Project Based Learning in the Agricultural Science Classroom i |

INFORMATION
PROCESSING

What Happens When

Students Engage in
Project-Based Learning?

CRITICAL THE

AND LEARNER
CREATIVE

THINKING

Key skills of senior cycle

Pg 13 Specification

Benefits of Project Based Learning “Through engaging in self-directed

Student centered approach to learning activities and reflection, students
More enjoyable, satisfying and engaging assume responsibility for planning,
Develops life long learning skills monitoring and evaluating their own
Increased autonomy learning and, in so doing develop a
Empowering positive sense of their own capacity
Actively involved in own learning to learn”
Central to the spirit of the specification Pg 14 Specification



https://www.youtube.com/watch?v=6JrjiSRhPEk
https://www.youtube.com/watch?v=6JrjiSRhPEk
https://www.youtube.com/watch?v=6JrjiSRhPEk
https://www.youtube.com/watch?v=6JrjiSRhPEk

Promoting Project Based Learning (PBL) in the
Agricultural science Classroom

“Stimulates learners through hearing the
“Helps raise ideas and opinions of others, giving them

achievement of all opportunities to react and discuss
learners” concepts”

“Helps to build
positive
relationships among
learners, creating a
learning community
(Johnson, Johnson & Houlbec, 1994) in which diversity is

valued”

36



Learning Outcomes
and Intentions

Agricultural
Science

Curriculum Specification

Assessment

Key Skills

INFORMATION
processing | COMMUNICATING

LEARNER

THINKING

Cross Cutting
Themes

Practical Activities

Pnsvi
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Differentiation

evaluate
analyze
apply
understand




Feedback: How would you use Project Based Learning in the e
Agricultural Science Classroom?

Would it help students
to engage with
synoptic questions?

What skills would your
students use in PBL that
are transferable to other

parts of the course?

Would you use PBL
as part of your
teaching and
learning?

: |



Session 2 - Plenary

By the end of this session participants will have:

® Discussed critical thinking as an open and investigative approach to
learning

e Explored how debating can help the development of key skills

® Recognised how farm - based case studies can be used to enhance

teaching and learning

e Considered how project based units of learning allow students to develop
their key skills, conduct research and explore scientific practices







Session 3

By the end of this session participants will be able to:

e Use an active teaching tool to explore economic trends

® Recognise how scientific practices can be used to support policy and
economics within the specification




Using digital technologies to interpret data

e 1.1 c Compile and interpret data or
other information gathered from
print, laboratory, and electronic
sources (including websites), to
research a topic or solve a problem

e 1.2 d Describe relationships
(qualitatively and/or quantitatively)
between sets of data, recognising the
difference between causation and
correlation

Population / Bilkons
-

-

1750

Human Population Growth

1800

1850

1900

Yeur

1950

2000

2050


https://edpuzzle.com/media/632883277c379440d65fabee

Policy and Economics in the Specification

4.3.1 b Recognise the importance of market trends and requirements,
including value added/niche markets/artisan produce/export markets
4.3.1 c Use secondary data to discuss the impact of milk quality on

milk price
4.3.1 d Appreciate the impact on farm economics of different animal

production systems

Leaving certificate specification p23
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Appreciate The Role of Economics in Agricultural Science

Pg 26-30
Use the given data sheets to carry out a marketplace activity on the
economic trends in the various sectors
Discuss possible teaching methodologies that you could use in your
classroom
Describe relationships between different sets of data, does the data )
: ®—O
correlate to current economic trends? | .
repore @1 DY@

-
0% 2 T0°
/J—\\\ Discuss

o 3
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THE
BEING
LEARNER PERSONALLY
EFFECTIVE
WORKING




Reflecting on the use of Scientific Practices PDSEé
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Did we get opportunities to engage with the following aspects from Strand 17?

Market
trends and
patterns
Data Numeracy
analysis
Reflection
Agricultural
) Interpret e A
Correlation data

Causation



Session 3 - Plenary

By the end of this session participants will have:

® Used an active teaching tool to explore economic trends

® Recognised how scientific practices can be used to support policy and
economics within the specification
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