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Trinity College Dublin, The University of Dublin

Overview

1. What is the problem?

2. Background: Who am I to talk about this?

3. Context: Junior Cycle Mathematics

4. What does research say we can do about it?

5. How have we been interpreting it?

Research into Practice
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What is the problem?

Trinity College Dublin, The University of Dublin

Students in schools in areas of low socio-economic 
status (SES) are less likely to succeed in mathematics.

But why?
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Trinity College Dublin, The University of Dublin

Placing the student at the centre
Bronfenbrenner’s Process, Person, Context, Time (PPCT) model (2007)

• Time• Time• Context• Context

• Person• Person• Process• Process
Interactions 
with people
Interactions 
with objects 

and institutions

Academic 
Capacity
Physical 

Characteristics
Ability to handle 
stress/emotions

Personality 

Chronosystem

Micro-system
Meso-system

Exo system
Macrosystem

Student

Trinity College Dublin, The University of Dublin

Person

Students’ attitudes towards mathematics tend to be more negative in schools in 
areas of low SES (Ní Shuilleabhain, Cronin, and Prendergast, 2020):

• higher levels of mathematical anxiety and 

• lower self-concept in mathematics. 

The student
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Trinity College Dublin, The University of Dublin

Context

Low SES Neighbourhoods ‘less conducive’ to educational achievement 
(Dietrichson, Bøg, Filges, & Klint Jørgensen, 2017):

• Less access to social capital via mentors or role models, 

• Fewer resources.

Difficult working conditions (Dotson and Foley, 2016): 

• Challenges in hiring and retaining well-qualified 
mathematics teachers.

Climate of low expectations for students 
(Megowan-Romanowicz et al., 2013)  

Neighbourhood and School

Trinity College Dublin, The University of Dublin

Time

• Initial years in post-primary are crucial.

• Performance at this stage acts as a gatekeeper to higher-level 
mathematics courses and beyond.

• Achievement gaps tend to widen for students from lower SES 
backgrounds at this time 

(McKenna, Muething, Flower, Bryant, & Bryant, 2015).

Age and Stage
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Trinity College Dublin, The University of Dublin

Process

• Students from low SES backgrounds are more likely to “receive less 
effective instruction on average compared to their higher income 
peers” (Ekmekci, Corkin, and Fan, 2019)

• Pedagogic approaches tend to focus more on controlling behaviours 
(Megowan-Romanowicz, Middleton, Ganesh, & Joanou, 2013).

What we do

Trinity College Dublin, The University of Dublin

Who am I?

‒ Lecturer and researcher in the 
School of Education, Trinity 
College Dublin

‒ Trinity Access Programmes

‒ Maths Teacher
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Trinity Access Programmes and 
Access Maths

Trinity College Dublin, The University of Dublin

Trinity Access Programmes and Access Maths
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Trinity College Dublin, The University of Dublin

Trinity Access Programmes

• Engage with communities and schools in areas with low progression 
to post-secondary education

• Support development of positive mindsets as well as offering 
practical supports towards going to University. 

• Programmes range from primary school students through to 
postgraduates.

What do we do?

Trinity College Dublin, The University of Dublin
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Progression to Higher Education
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Trinity College Dublin, The University of Dublin
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(2022 Data)
Non fee-paying Schools

Progression to Higher Education

Trinity College Dublin, The University of Dublin

350 HEAR places unfilled since 2019

200 In maths-related courses

25% Non-traditional backgrounds

Could we do better in TCD?
2022 data

Choices at lower 
secondary are 

critical
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Access Maths

Trinity College Dublin, The University of Dublin

What can we do?

• Bremore Educate Together Secondary School
• Cabinteely Community School. 
• Coláiste Bríde, Clondalkin
• Coláiste Mhuire, Kilkenny 
• Firhouse Community College, Tallaght
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Trinity College Dublin, The University of Dublin

Barriers

Trinity College Dublin, The University of Dublin

Project Goals

1. Create a Community of Practice to support teachers in 
addressing the barriers identified.

2. Improve students’ enjoyment of, and engagement with, 
Maths leading to: 

• increased participation and attainment in Junior 
Cycle

• increased Maths participation and attainment in 
Senior Cycle

3. Open up STEM pathways in 3rd level and 
employment in STEM areas
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Trinity College Dublin, The University of Dublin

Co-creation of lessons that 
(faithfully?) reflect the 
Junior Cycle Framework 
(intended curriculum!)

• In-school support

• Co-Planning

• Co-Teaching

• Observation

• Teachmeets

How will (might!) we 
achieve this?

Junior Cycle Mathematics
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Trinity College Dublin, The University of Dublin

What is the goal/aim of mathematics education

Join at menti.com, using code 8579 7077

Trinity College Dublin, The University of Dublin

Mathematics Curriculum (Ireland) - Aims

—The comprehension of mathematical 
concepts, operations and relations

—the ability to use a variety of mathematical 
procedures in an effective and efficient way

—the skill to devise represent and solve 
mathematical problems

—the capacity to use logic to understand, 
explain and justify one’s thinking

—the tendency to see mathematics as 
practical, useful and worthwhile.

(Kilpatrick et al., 2001, p117)

Mathematical Proficiency
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Trinity College Dublin, The University of Dublin

Intended

Attained

Implemented

Prescribed typically at country level, probably with 
general aims and perhaps recommended teaching 

approaches; usually one or a few per country

What is taught in class – which 
may not be same as below; in 
fact, different for each class

What 
is learnt; 

different for each
student

Three “levels” of curriculum 
(Howson & Wilson, 1986; Cai & Howson, 2013)

Barriers

Intended Curriculum (Ireland)
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Trinity College Dublin, The University of Dublin

Intended (Mathematics) curriculum 
Revised Junior Cycle course, 2018: Content

Number Geometry & 
trigonometry

Algebra & 
functions

Statistics & 
probability

Element: Representation

Element: Building Blocks

Element: Connections

Element: Problem Solving

Element: Generalisation & Proof

Element: Communication

Few changes of (apparent) consequence. Reconceptualised via the 
Unifying Strand

Trinity College Dublin, The University of Dublin

Intended (Mathematics) curriculum 

– Mathematics and learning mathematics
• “… an interconnected body of ideas and reasoning processes that 

students negotiate collaboratively with teachers and their peers 
and as independent learners” (“Specification”, p. 4)

– Assessment
• “There are also new assessments 

which offers students a chance to 
demonstrate their achievement as 
creators of mathematical reports”

Revised Junior Cycle course, 2018: Key features

Increased emphasis on problem 
solving and problem-based learning
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Implemented Curriculum:
What does Irish data say?

Trinity College Dublin, The University of Dublin

Study aims (2 studies)
Emma Berry, Aibhín Bray, Elizabeth Oldham and Caitlin Ní Shuilleabháin

Aims of the studies
1. To establish what is “common practice” in terms of pedagogical 

approaches within (1) the Leaving Certificate Higher level (LC HL) 
classroom, and (2) in Junior Cycle (JC) DEIS contexts.

2. To identify the factors that influence the use of those pedagogical 
approaches
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Trinity College Dublin, The University of Dublin

Data sets

2020

Sample: N = 118 teachers of 
Higher-Level Leaving Certificate 
Mathematics. 

Instrument: Online Survey

2022

Sample: N = 34 teachers of 
Junior Cycle Mathematics in 
DEIS Schools.

Instrument: Online Survey

Trinity College Dublin, The University of Dublin

Results

% of teachers most frequently using, level of comfort with, and perceived 
effectiveness of, listed pedagogies

Descriptive analysis

% most effective% most comfort% most frequent
Pedagogy

JCLC HLJCLC HLJCLC HL

575275726161Direct instruction (chalk and 
talk) 

081461434Open-ended questioning

7110181426Discussion and debate

710461824Independent problem solving

216761823Group work

71502414Inquiry-based learning (IBL)

030447Flipped classroom
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Why do we do what we do?

Trinity College Dublin, The University of Dublin

Influences on Teacher Beliefs & Practice

Take a couple of minutes to think about some of the possible influences 
on the formation of your own beliefs and practice

Mathematics 
Beliefs

Mathematics 
teaching practices

(Raymond, 1997)
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Trinity College Dublin, The University of Dublin

Influences on Teacher Beliefs & Practice
Strongest influences

(Raymond, 1997)

Mathematics 
Beliefs

Mathematics 
teaching practices

Past school 
experiences

Immediate 
classroom 
situation

Most 
frequent?

Level of 
comfort?

Most 
effective?

??

Trinity College Dublin, The University of Dublin

Immediate Classroom Situation
What is the classroom like?

Location

School

Class

Students

Location: Urban? Rural? Affluent? Impoverished? 

School: 
• Fee-paying/non-fee-paying?
• Voluntary secondary, community and 

comprehensive, Vocational/community 
colleges (ETB)?

• Gaelcoláiste (Irish language)?
• DEIS (socio-economic disadadvantage)
• Denominational or non-denominational
• Mixed or co-educational?

Class:
• Mixed-ability or “streamed”?
• Level of additional/special educational 

needs? Language competency etc.
• Ethnic make-up

Students: Home situation, peer relationships, 
academic focus, aspirations and goals,…

Teacher beliefs and 
expectations?
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What “should” we do? What 
does the research tell us?

Trinity College Dublin, The University of Dublin

Research

1. Maintain high expectations for your students (Ni Shuilleabhain et al., 
2020)

2. Focus on Mastery rather than (only) on Performance (Martin et al., 
2015; Megowan-Romanovicz. 2013)
• Take the time to ensure deep understanding
• Use “rich” tasks (Mizra & Hussain, 2014)
• Use the intended curriculum to scaffold your planning
• Problem-based and project-based learning (Cervantes et al., 

2015)

3. Motivation: Use relevant contexts to increase Intrinsic and Utility 
Value of the subject (Gaspard et al., 2014)

4. Collaborate and take an iterative approach to planning (Valerio, 2021)

What might “best practice” look like?
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1. Expectations 

Trinity College Dublin, The University of Dublin

1964, a primary school with a high proportion of minority students

“growth spurters” identified using the Harvard Test of lnflected
Acquisition”

Expectancy advantage
The Pygmalion Effect

Rosenthal, R., & Jacobson, L. (1968). Pygmalion in the classroom. The urban review, 3(1), 16-20.
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Trinity College Dublin, The University of Dublin

Expectations count!

“When teachers expected that certain children would show greater 
intellectual development, those children did show greater intellectual 
development. 
… evidence that one person's expectations of another's behavior may 
come to serve as a self-fulfilling prophecy.” (Rosenthal & Jacobson, 
1968, p.20)

Results may be related to level of (dis)advantage, with teachers tending 
to have to have lower expectations for lower SES students (Ni 
Shuilleabhain et al., 2020)

2. Focus on 
Mastery

41
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Trinity College Dublin, The University of Dublin

Pedagogy counts!

Focus on Mastery rather than (only) on Performance (Martin et al., 
2015; Megowan-Romanovicz. 2013)

• Use the intended curriculum to scaffold your planning

» Equal importance given to mastery and performance 
through the integration of the five strands in planning

Trinity College Dublin, The University of Dublin

Units of Learning ~ Maths Proficiency
Using the intended curriculum for planning
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Trinity College Dublin, The University of Dublin

Pedagogy counts!

Focus on Mastery rather than (only) on Performance (Martin et al., 
2015; Megowan-Romanovicz. 2013)

• Use the intended curriculum to scaffold your planning

• Take the time to ensure deep understanding

• Use “rich” tasks (Mizra & Hussain, 2014)
‘I feel like I understand 

what I am doing instead of 
just learning off a formula. 
This makes me feel more 

confident in Maths.’

CBA – preparing both 
teachers and students

‘I did not feel like I was doing Maths- I felt like 
I was playing a game or completing a puzzle. 

It was very enjoyable.’

Space and Shape: 
Mastering the 

Mathematics of 
Area and Volume

2 N D  Y E A R  ( H I G H E R  
A N D  O R D I N A R Y  

L E V E L )

Firhouse Community College
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Purpose of this activity:

1. Promote deep understanding via physical 
interaction. E.g., OL students count boxes.

2. Investigate changes in area and perimeter 
of 2D shapes (rectangles, squares, triangles)

3. Encourage classroom discussion amongst 
students.

“In a mixed ability group the teacher has to open
the work, making it suitable for students 

working at different levels and different speeds.” 
(Boaler, 2015, p.105)

“If a piece is cut off a two-dimensional 
shape it reduces both the area and the 

perimeter”

Investigate this statement.

What conclusions can be drawn?

Justify your reasoning.

JCT Task
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JCT Task

JCT Task
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JCT Task:

Trinity College Dublin, The University of Dublin

What the teachers say

Activities and rich tasks allow the students 
to take ownership of their own learning 

which is so refreshing to see, and the 
students themselves really enjoy it as they 
are experiencing a sense of achievement 

throughout the lessons. 
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3. Motivation 
via Intrinsic 
and Utility 
Value

Trinity College Dublin, The University of Dublin

Motivation counts!

• Intrinsic value (i.e., personal enjoyment),
• Utility value (i.e., perceived usefulness for future goals)

Use of meaningful context
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Trinity College Dublin, The University of Dublin

AI in Maths Education?

Planning

Resources

Assessments

Tutoring

Cheating

…

How might we use AI in teaching and learning?

Trinity College Dublin, The University of Dublin

Issues

 It hallucinates - lies and bluffs very well

 Trained with unknown data, biases inherent in data

 If using it for planning, you always need to check the 
work and try questions yourself
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Trinity College Dublin, The University of Dublin

Prompt number 1

Trinity College Dublin, The University of Dublin
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Trinity College Dublin, The University of Dublin

The Big Question: Prompt number 2

Trinity College Dublin, The University of Dublin
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Trinity College Dublin, The University of Dublin

Some tips…

 Tell the AI who you are, and who you are creating the 
resource for (e.g., I am a maths teacher working with 
a class aged 11-12 years old).

 Be specific as to what you want, a worksheet, an 
idea, a table.

 Be clear on the topics you want included in the 
questions (area & perimeter, ratio, etc.)

 Insert the type of question which you would like to 
get similar questions back.

 Critique the questions and engage with a dialogue to 
improve questions and ideas.  

Trinity College Dublin, The University of Dublin

Have a go..

https://chat.openai.com/auth/login
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Trinity College Dublin, The University of Dublin

Let’s have a play

Use Chat GPT to generate any one of  the following: 

 An activity that connects two or three areas of mathematics in a 
meaningful way.

 A big question which you could use to link maths to real life.

 An active learning activity for a class that you are teaching next 
week.

 An individualised learning activity for a student in your class.

4. Collaborate 
and iterate
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Trinity College Dublin, The University of Dublin

Teachers Matter!

Collaborate and take an iterative approach to planning (Valerio, 2021)

the workload is 
so evenly split, 

and the 
resources are 

super

I am learning lots of 
new teaching styles 
that I'm using in my 

own classroom

Trinity College Dublin, The University of Dublin

Teachers Matter!

Collaborate and take an iterative approach to planning (Valerio, 2021)

we are working so 
well as a team… 

because we meet 
so regularly

I feel we are teaching 
for understanding 

now rather than for 
memory
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A work in progress

Trinity College Dublin, The University of Dublin

Five Schools, three doctoral students and one EU Project

• Teacher Expectations

• AI in support of lesson planning

• Task Design and Sequencing

• Expectancy Value Theory

• …

Walk into a bar…

67

68



26/02/2024

35

Trinity College Dublin, The University of Dublin

This is just the beginning!

Trinity College Dublin, The University of Dublin
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Thank You
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