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Key Messages

Strong investigation work is built on solid background research that genuinely
deepens understanding, helps narrow the focus, and keeps the inquiry
connected to reliable scientific ideas.

Moving from broad investigative interests toward clear, testable research
guestions and hypotheses is a pivotal step in high-quality inquiry enabled by
purposeful questioning, structured dialogue, and thoughtful refinement of
emerging ideas.

Effective and coherent reporting grows from clear structure, thoughtful planning,
and meaningful reflection, enabling students to communicate their scientific
thinking and investigative journey with clarity and authenticity.
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Accuracy
Can facts & stotistics be verified?
Does there appear to be errors on the source ?

{ EVALUATING SOURCES

57 )
x4
CARRDSS Poster

Science - Research question to

hypothesis (1)

CARRDSS poster




Thinking
and solving
problems

Managing
learning
and self

creative

KEY
COMPETENCIES
IN SENIOR CYCLE

Communicating

“All of the key skills
developed across the
curriculum during junior
cycle support student
learning in senior
cycle.”

(NCCA, p.5)




Project management can support

e planning
Micreamhoddl na Transition Year micro-module
Bainistiocht Tionsc Project Management

* pacing
e organisation

 time management

Tacu leis an bhFog
iass

hlaim Supporting the Professional
Ghairmidil i measec Ceannairi Learning of School Leaders

Scoile agus Mdinteoiri and Teachers



Step 2 - Consistency of Scientific Language

SCIENTIFIC PRACTICES

“As they learn to work like scientists, they develop a habit of
mind that sees them rely on a set of established procedures and
practices associated with scientific inquiry to gather evidence,

generate models and test their ideas. It becomes apparent that
the process of science is often complex and iterative, following

many different paths.”

OBTAINING, EVALUATING,
AND COMMUNICATING
INFORMATION
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Session 1

9:15 - 10:25
Supporting Students with Background Research and

Referencing

SRl



Learning Intentions for Session 1

By the end of this session participants will have:

 gained practical strategies to support student research and

referencing.

* identified common challenges and effective classroom supports.

* engaged with research as a learning outcome.
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Why Background Research Matters

Background research supports:

« understanding the investigation focus
* Informed experimental decisions

* scientific reasoning and justification

e reflection and evaluation

Background
research




Time to Think

Where in your teaching so far have students had opportunities to

develop research skills through engagement with learning

experiences in your classroom? Q Jo}
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The Biology in Practice Investigation - Research

"Building on their learning to date, students will learn more about the nature of
investigation through research and experimentation. Students should be
empowered in realising that research and experimentation is more about engaging
with and learning from the process, rather than focusing on the final product.”

"It involves students completing a piece of work during the course and, in Year 2,
submitting for marking to the State Examinations Commission (SEC), evidence of

S S . : (NCCA, 2024, p. 2)
their ability to conduct scientific research on a particular issue and to use
appropriate primary data to investigate aspects of that issue”.

"They (students) gather, process and evaluate information from secondary
sources. The knowledge gained from this phase of the investigation may help
to inform their experimental work",




Online Research: Effective Search Strategies

Common Boolean Operators

AND — Narrows the search

OR - Broadens the search
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Search Vs Research

Search Research

* Finding information « Engaging with information
« Often quick and surface-level  Involves evaluation and
 Focused on answers judgement

» Asking who, why, when and how
reliable

* Focused on understanding and

decision-making
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Oide

Search Vs Research
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Search Vs Research

SearchingjvsiResearching

*

X
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Research as a Process

REFLECTING ON
PERSONAL
UNDERSTANDING

4w 8 SORTING
g
]
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Aligning Process to Practice

Background
research

Design and plan
experiment

Initial response

Finalise

Topicin
SEC Brief

report

Analyse data and Conduct
form conclusions experiment

Communication

NCCA, Guidelines

| Oide

SCIENTIFIC PRACTICES

@ @ ASKING QUESTIONS
K
DEVELOPING AND USING 'Q'
V4

PLANNING AND CARRYING
OUT INVESTI IONS

GAT
\)
ANALYSING AND
INTERPRETING DATA
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(A‘\J USING MATHEMATICS AND
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Recording Research:
Investigative Logs as Learning Tools

fislyber ot r,ud Oshg sllorie 3
Investigative logs can capture: Jors T ‘Z‘

e sources consulted

S
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* key ideas or findings
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* questions raised

e decisions influenced

Childhood notebook of Roger Tsien, 2008
Chemistry laureate
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Evaluating Sources

Students

@

Records

arch

can be supported to°g8R:™

ha quthor or source of this information?

Keep Ongoing

Research

AR

EVALUATING SOURCES

Credibility
Who is the author?
What evidence is offered of his/her knowledge ?

Accuracy
Can facts & statistics be verified?
Does there appear to be errors on the source ?

Reliability

Does the source present bias?

Revelance
Does the information directly support or
help to answer my question?

Date

Does this investigation question need current
information or when was the source created ?

—

S Scope and Purpose
Does this source address my question comprehensively?

(7| oide i s
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Research in the Learning Outcomes |

Students learn about Students should be able to

Curriculum Specification 1.4. Information of life - genetic inheritance

for Leaving Certificate

Biology
+ genetic mechanisms - inheritance through passing 3. compare genetic and epigenetic mechanisms

on of DNA one example of epigenetic inheritance in nature

Action Verbs

Specification p. 47/48
L.O.1.4.3

Research inquire specifically, using involved and critical investigation
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Research in the Learning O

utcomes

| Oid
1.Research - Information of Life
Students should be able to: W

LO 1.4.3 compare genetic and epigenetic mechanisms; research one
example of epigenetic inheritance in nature

Based on the LO, jot down one brood reseavch quesition that students might begin with.

‘What question= might arize from this LO? What scentific swe could be explared here?

Evaluating Sources

Instruction: Usc CARRDSS ax a framework to evaluate the following resources relating to

Resource 1: Video - Epigenetics like sheet
music
hitps:/f f youtu.be fWBKgPw-srFk?
5i=GIPmTODyM=SchHY

Resource 2: The Genetics Society PODCAST
https:/ fgencticsunsipped.com/blog £ 202 2/M7 fbird
= boos onimal behaviour

Resource 3: Epigenetics: Switching Genes On
and OFF

https:/ fbds_ fronticrsin_orgf orbickes /10 3589/ frpm 202
0.55415&

7 Oide
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Research in the Learning Outcomes
YL W

LO 1.4.3 compare genetic and epigenetic mechanisms; research one
example of epigenetic inheritance in nature

Based on the LO, jot down one brood reseavch quesition that students might begin with.

‘What question= might arize from this LO? What scientific iswe could be explored here?

Evaluating Sources

Instruction: Usc CARRDSS as a framework to evaluate the following resources relating to

Resource 1: Video - Epigenetics like sheet
music
hitps:/f f youtu.be fWBKgPw-srFk?
5i=GIPmTODyM=SchHY

Resource 2: The Genetics Society PODCAST
https:f fgencticsunzipped.com/blog /2022 /107 fbird
= boos onimal behaviour

Resource 3: Epigenetics: Switching Genes On
and OFF

https:/ fbds_ fronticrsin_orgf orbickes /10 3589/ frpm 202
0.55415&

ke
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Time to Think

What other areas of teaching and
learning could you plan to use this
activity to support your students

research skill development within your

classroom?
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Referencing: Purpose Before Format

. (¥ |Ncea == ﬂw
Refe re n CI n g S u p po rts : Guidelines to support the

Biology in Practice

State Examinations Commission
Coursework Rules

Investigation

Leaving Certificate Biology & Procedures

e academic integrity 2025-2026

e transparency of thinking |

* traceability of ideas _

Appendix 1 — Guidelines
for referencing in SEC

Coursework
p. 32

Appendix 1 — Guidelines
to Support Referencing
p. 15-17
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Rules for the Use of Al in SEC
Examination Coursework

"Where Artificial Intelligence (Al) tools (including

software and applications) are used in State Ymoes
examination coursework, it must be conducted in a m—-n
responsible and ethical manner. This is essential to 20252026
maintain academic integrity and ensure that
candidates’ work reflects their own understanding and
efforts”

(State Examinations Commission, p. 33, 2025)
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Guidance on Artificial Intelligence in
Schools

"The ethical considerations when using Al and data in
education include ensuring that the Al systems used are
reliable, fair, safe, and trustworthy and that the
management of educational data is secure, protects the
privacy of individuals, and is used for the common good”

Guidance on
Artificial Intelligence
in Schools

(Department of Education and Youth, p. 12, 2025)
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What is Plagiarism?




Research Across the Investigation
Process

Research supports
» question formation

o nai * h hesi velopmen
Loy ey | e ypothesis development
» experimental decisions

nalyse data and
form conc lusions

e reflection and evaluation

Communicatio®

NCCA, Guidelines
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Reflection as Evidence of Learning

‘ERP‘C‘ES AND N UMER’AC
Y

Reflection supports students to:

e evaluate their decisions and actions

* make sense of evidence and outcomes

COMPETENCIES
IN SENIOR CYCLE

* identify limitations and improvements

e articulate what they have learned

“We learn from reflecting on experience"”

John Dewey
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Thinking and Decision-Making
Throughout the Investigation

()

Colmisiin na Scriduithe Stiit
State Ex i ions C

Leaving Certificate Examination 202
Biology
Biology in Practice Investigation

Higher Level and Ordinary Level
200 marks

7. Mark allocation

The table below indicates how marks will be aliccated for the different types of content that may
b present in your repart, or for cther criteria that may be reflected in your repoat.

Content / Criteria Marks.
a = Tithe { Introduction | Research Question
&  Hypothesis
Title and Introduction =  Eackground Research (Secondary Data) =0
Background Research »  Evahsaition of Secandary Data
References & Referencng
&  Exparimenital Design
s = Experimental Method
» Safety
Designing and Flanning & Fairness 50
Comduscting the Experiment « Acosmcy
& Sglection of Equipment
c &  Esparimenital Obssrvations {Primary Data]
& Data Presentation s0
Data and Data Anabysis & Data Anakysls
Canclusions s Conclusions

The criteria listed below are not from distinct sections of your report — these criteria should be evident

throughout your report.
e Communication
° e Coherence
50
Scientific Literacy * Relevance

e Reflective Approach

Lroang Gfificatr Exsminafion - A087

Pt - Highr Linail asd' Ordisary Ll

Plipics in Broction inmaigetion

Tacu leis an bhFoghlaim
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Thinking and Decision-Making
Throughout the Investigation

7. Mark allocation
The table below indicates how marks will be aliccated for the different types of content that may
’ b present in your repart, or for cther criteria that may be reflected in your repoat.
Convbent f Critera Marks
a = Tithe { Introduction | Research Question
. - z & Hypothesis
Colmisiin na Scriduithe Stiit Title and |  Eachground fesearch (Secandary oats w
State Examinations Commission Background Research N o N . N o X o -
Rafarances . ;:::"m”m e The criteria listed below are not from distinct sections of your report — these criteria should be evident
g . Goooo throughout your report.
Leaving Certificate Examination 202 * Experimental Dezlign g 4 P
B & Experimental Methad
o Safety o e Communication
. Dezigning and Planning & Fairness
BlOlOgy Conducting the Experiment . Acomacy D e Coherence
& Sglection of Equipment I 50
3 . . R P . e Relevance
Biology in Practice Investigation c * Expaviomqrial Olesanuatioes: (Peimary Data} Scientific Literacy
Dita and Data Anaysts : E:::::,:im s0 * Reflective Approach
Higher Level and Ordinary Level Condusions = Conclusions
The criteria lsted below ane not from dstine secdtions of —thiee criteria should be evident
200 marks throughout your report. yrnrepan
& Commisnication
o =  Coherence
50
scientific Literacy * Fylyomcy
s Reflectve Approach
Lirowing Cirfificai Exsvminaiion - 3087 &

Plnpuics — Higharr Linan asd Oshisary direel
Plipics in Broction inmaigetion
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Time to Think

 How can | support and empower my students' day

to day to further progress their research skills?

* What is the next Learning Outcome that you will

use to support the progression of these skills?
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iil i measc Ceannairl  Learning of School Leaders
and Teachers

rairmmidil
Scoile a



Oide

Padlet of Resources

Padlet Q

E- (<>
2./- D
" @ Ojde « 2d

Supporting Res;arlh%?irls (Science) @~
4 A\

J

£
®
KR
.,I:I_
A
- .-.ﬁ

Session 1 g ( Session 2
N (R )

o O
.t
. L]
o ..!.':
0
l:;l:
] .;l
- gee ..
ok,
. I
0:.
by

00
,O‘l'
-4
]
‘

CARRDSS

Research question to
hypothesis

'. \"

|.
0 ' 0
|......
"
[ ]
“»
[ )
o 0
|
®
|
ll
[ ]

Accuracy
Can facts & statistics be verified?
Does there appear to be errars on the source ?

oide.ie

Reliability
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Key Documents - Oide
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CARRDSS Poster
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CARRDSS poster
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Stretch break

Developing Students’ Skills for an Extended
Experimental Investigation:
Moving Towards Classroom-Based Assessment 1

Developing Students’ Research Skills for a
Science in Society Investigation:
Moving towards Classroom-Based Assessment 2

To register a place on this event please click:

https://oide.ie/apply-book-now/teachers/

For further details email sciences@oide.ie

O
¥
o=
Ly

25th March

22nd April

19:00 - 20:15

19:00 - 20:15
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Session 2

10:25 -11.15

Supporting Students to Form Research
Questions and Hypotheses

=\
QRIS




Learning Intentions for Session 2

By the end of this session participants will have:

* engaged with strategies to support students in developing

research questions and forming testable hypotheses.

» reflected on promoting authenticity and maintaining

the integrity of the assessment process.
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From Curiosity to Focus

Students often begin with:
* broad interests
e everyday observations

e real-world phenomena

They need support to refine their

focus.




What Makes a Strong Research
Question?

A strong research question is:
e clear ot
- focused /

« investigable lied 2

Supporting the Professional

nnairi  Learning of School Leaders
and Teachers



Research questions

* Ask what or how
Hypotheses

* Make a testable prediction

* Are informed by research

acul leis an bhFoghlaim §
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Research question to hiypothesis

St t Could evidence SUPPORT AD
ar Rewrlite using: or NOT SUPPORT this Y 5
“If..., then..., hypothesis? O
because...”

Have | written a
hypothesis?

The hypothesis is too
vague or unfalsifiable. Does mly h¥ruthesls include
This is a research / Refine wording. a SCIENTIFIC REASON?
discussion question. (Model, law, or principle)
Refine or reframe.

Can | test this b
collecting my Link to a Scientific idea. bbb Bl Ll

? dependent variable.
SIIEae Rewritehypothesis. Rewrite hypothesis.

independent variable.
Rewrite hypothesis.

Does my hypothesis
Does my hypothesis include a clear
include a clear CHANGE? MEASUREMENT?

(What I will vary) (What | will measure)



(
Sorting activity: Testable vs Non-Testable

Wordwall Interactive

Switch template

B Quiz

ol
aun Open the box

9 )
0 Spin the wheel

@me@s  Anagram

Show all

Feature

Measurable Variables

Experimental Inquiry

Answers

Testable Question

Involves variables that can
be measured

Can be answered through
experiments and
observations
Tend to have objective
answers that can be
verified through evidence

(7 | oide

Testable Vs Non-Testable Questions

Non-Testable Question

Involves opinions, beliefs
or concepts that are not
easily measured
Cannot be answered
through experiments or
observations

| Tend to have subjective

answers that vary from
person to person

wordwall.net/resource/108523910

| Oide
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Sorting activity: Testable vs Non-Testable
E  Padletlink

Wordwall Interactive

wordwall.net/resource/108523910

Switch template

B Quiz

ol
aun Open the box

9 )
0 Spin the wheel

@me@s  Anagram

st
ex

Padlet Link

(perimental inguiry. of lype of answer (objective vs subjective)

ing

(7 | oide
Testable Vs Non-Testable Questions

Testable Question Non-Testable Question

lables Involves variables that can | Involves opinions, beliefs
be measured or concepts that are not
| _easily measured
Experimental Inquiry Can be answered through Cannot be answered
experiments and through experiments or
| observations | observations
Tend to have objective Tend to have subjective

answers that can be answers that vary from
verified through evidence person to person

T

| Oide
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Time to Think

1. What challenges do students typically encounter
when they begin refining their research questions
or hypotheses?

2. What learning outcomes offer opportunities to

students to develop and refine their research
questions and hypotheses?

Tacu leis an bhFoghlaim Supporting the Professional
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Supporting Hypothesis Development

Teachers can support students by:
 asking thought provoking questions
* encouraging justification

* highlighting assumptions

* linking to prior learning

Effective questioning is part of the process

acul leis an bhFoghlaim
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Feasibility and Manageability

Key considerations include

* Time

« Safety about student activity
* Equipment

* Accuracy and reliability
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The Report as a Coherent
Communication Tool

The investigative report:

« communicates the investigative process
 explains decisions and reasoning
 presents evidence clearly

* tells a coherent, connected story

Mark allocation
The table befow indicates how marks will be th
b present in yaur repart, or for cther criteria that may be 6. Report structure for the Physics in Practice Investigation
Comtent [ Criteria Wirite your report using the fallawing hea dings:
— e and intreduction
Eackground Research
Tte and " Hypothesls Desgning and Flanning
nducting the Experiment
Eackground Research \aliation of Sec and Data Analysts
References peferencing ncisons
Feferences
Dest your repart
Exparimental Methy Section
Safoty ¥our repert will be submitted digitally to the arking 3z outhinesd in Saction 3.
Diesigning and Planning Fairness epor marks for o eity, but that
Conduscting the Experiment P fewer 1l b 3warded if your repart Inses nce throusgh Lvaarrantsd length
o Your report should contain no more than This wonds
Salection of Expatpr} Lesae in refierences, in data tatiles, in formuda atian,
Experimental Otser) Youm [ your Your repart
shauld coatain ne mare than 20 images. images =
s Diaken Prpsaniation limit and not a target.
patasndDat Smbpts |« pataAnalysls I houild ried pRrope regard redevant
Comciusions Conclusions b esed 35 2 means to Include i
Nt £ USE IMages Whexe 3 PErson o persons
beliow are not o videos is not alliowed.
Foronghunat yousr rapest. Grap rams, kmages, etc. may be pr saftwar,
secandary soun durectly, ese can your report
Commumicatim as photogr: rtial screenshats.
o Coherence
Schentifi Relevance ur report.
' et praact cas the different methocs, farmuiae and equatians, whether
the image
Leving S ————
Pirpwcy - Higher L amd Ovcivary Lneel
Phyaic.n Bvacsic i
[ S ———
Phjaies in Procier inendgetion

Investigation Brief 2027,
p-7/8
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Maintaining Authenticity

ﬂf;‘::”.:‘::.::;:‘.:
If teachers have supported students to g%lf_zs:evzizrrlésl?ules
develop their research skills and scientific 2025-2026
habits, this will naturally align with the

coursework rules & procedures and
thus maintaining authenticity of the students

work /
y Role and responsibility

of the class teacher,
Coursework Rules &
Procedures,
p. 13/14
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Maintaining Authenticity

TeaCher Support ShOUld: Guidelines to support the

Biology in Practice
Investigation

* prepare, not react
* guide, not direct

* question, not correct

* support independence The Role of the Teacher
NCCA Guidelines

p. 12/13
* maintain integrity

Oide

State Examinations Commission

Coursework Rules
& Procedures
2025-2026

Role and responsibility
of the class teacher,
Coursework Rules &

Procedures,
p. 13/14
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Closing Reflection

What skills, practices or competencies do your
students need more support with?

What strategy/strategies, from today's webinar or
your prior practice, would you revisit to support
students to develop their skills, practices or
competencies?
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Thank you for |
taking the time |
to complete this
evaluation

https:/[tinyurl.com/bdfkzswc
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