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• Learning to be a teacher of mathematics –
what makes the difference? Reflections from a 
group of students who have completed their 

first year of BA Primary Education at 
university.

Presenter Notes
Presentation Notes
To give you a background – I qualified as a teacher in 1996 and I have worked as teacher in and around Northamptonshire since that time. I completed post graduate study in mathematics teaching in 2011, became an advanced skills teacher for mathematics and assessment in 2010 and a mastery specialist teacher of mathematics in 2016. This research is part of a longitudinal ongoing project where the experiences of a group of students are being studied over the course of the entirety of their degree. 



BACKGROUND 
AND 
RATIONALE FOR 
THE STUDY 

The entry criteria for ITT  - C grade / 
Level 4 English, Mathematics, Science

During the interview process candidates 
are asked about their subject strengths 
and areas for development.  Anecdotally 
– candidates express concern about 
their mathematical knowledge. 

Presenter Notes
Presentation Notes
My own background and changes to my own relationship have intrigued me but is this something unique to me or something wider spread? Anecdotal evidence would tell me that my own journey is not that unique. The entry criteria, set by the DFE, requires that alongside level 3 qualifications a student must have minimum passes in English, mathematics and science of level 4 or a C grade – many of the students that we see in ITT have just met this threshold. During the interview process at the university under study , potential candidates are also asked for areas of strength and areas for development within their subject knowledge  - most of the targets for development focus on mathematics – very often accompanied by comments such as ‘I haven’t looked at maths for years,’ 



SUMMARY OF 
THE CURRENT 
RESEARCH 

Perceptions – how they are formed 

The importance of the development 
of identity – as both a teacher and 
also as a mathematics teachers 

Identity and Self efficacy 

Presenter Notes
Presentation Notes
Perceptions – involving how they were formed and contributing factors to the formation and how this can affect future relationships with mathematics - Formation of perceptions  - starts in early childhood  - children prior to starting school demonstrate their natural mathematical abilities – in agreement with this in Devlin’s work( 2006)  – we are all pattern seekers that seek to understand the universe. Children have a natural love of mathematics at the age of 4- Emen and Aslan ( 2018 discussed that our  natural mathematical abilities flourish prior to starting school.  Ummanel ( 2017) positive perceptions will decrease with age.-why?? The point at which the change starts to happen from the natural pattern seeking mathematicians we see in young children to children who are developing negative perceptions is debated but the influence of teachers is critical ( Crafter , 2011) This can be communicated subtly by parents and teachers – Parents will often be guided by culturally accepted norms alongside expectations from the school through national testing and age related expectations. Communication between the teacher and the parent is key here to  develop an agreed idea of what constitutes good learning in mathematics  - is it a page full of ticks or is the deep conceptual understanding, reasoning and problem solving that a child needs to develop. Wrong or right Ability groupings  - circle group and hexagon group – differentiation by given easier work which doesn’t allow the circle group to ever access what the hexagon group are doing – the idea of trying to close the attainment gap by giving easier work. If the teacher can influence then we need teachers who are positive about the subject The importance of strong identity The connection between identity and the development of self efficacy as a mathematics educator.The CCF – core content framework – no mention of mathematics but there are clues within the minimum entitlement about how the subject should be taught. Ideas around differentiation , adaptive teaching , and the use of errors and misconceptions  - strong subject knowledge comes out as a key feature. 



IMPORTANCE OF THE 
STUDY 

• The cycle needs to be broken. 

• The impact of the elements of training 
and how this can support the student 
teacher needs to be established.

• Other elements such as the approach to 
mathematics used by the school, the 
school curriculum and the mentoring may 
have an impact.

Presenter Notes
Presentation Notes
The literature review has demonstrated the suggestion of a cycle – where poor subject or pedagogical knowledge in maths by the teacher ,leads to learners with a weak understanding of the subject. This then leads to weak understanding as the maths gets more abstract as children enter secondary but they are taught the essentials to pass the GCSE. An example of this is a student who will rely on a process to get an answer but has little understanding of the structure of the mathematics. This has been seen where students are asked to the question 2 / ½  - they will revert to a keep , flip , change strategy rather than knowing that the question is asking how many 1/2s are in 2.  These students often come to enrol in ITT where they have incorrectly assumed that the subject content knowledge needed to teach primary is easy and they have little understanding of the pedagogical knowledge required. These students require support to develop their self efficacy but more than this the way in which the different elements that make up their training need to be carefully monitored to gauge impact.  Putting struggling students into placements where there is a very prescriptive way of teaching – scripted delivery for example may  or may not adequately support the development of self efficacy. 



BANDURA’S -
SELF EFFICACY –
THEORETICAL 
FRAMEWORK 

Bandura described four different types of 
experiences that may contribute towards 
the development of self efficacy :

1. Mastery experience 

2. Vicarious experiences

3. Verbal persuasion

4. Physiological and affective responses 

Self-efficacy refers to an individual's belief in his or 
her capacity to execute behaviours necessary to 
produce specific performance 
attainments (Bandura, 1977, 1986, 1997).

Presenter Notes
Presentation Notes
Part of an explanatory case study approach interpretative qualitative study   - The results of the FG were coded using Bandura as a theoretical framework.Mastery experiences – perceptions regarding previous experiences Vicarious experiences – feedback from others regarding their capability to performVerbal persuasion - positive feedback regarding practicePhysiological and affective responses – somatic states such as anxiety/ pleasure is induced. 



MASTERY EXPERIENCE - PERCEPTIONS REGARDING 
PREVIOUS EXPERIENCES 

• The experience from secondary school influenced them most 

• ‘I wasn't a massive fan coming into it because of experiences from teachers in secondary school.’

• ‘I think the problem that I had was in early secondary school, the teachers weren't supportive, especially being 
in one of the lower groups at my school.’

• ‘It was almost viewed that, oh, you’re in a lower group. You're doing the lower paper. It doesn't matter about 
you. We're going to focus on the high.’



PHYSIOLOGICAL AND AFFECTIVE RESPONSES - SOMATIC 
STATES SUCH AS ANXIETY/ PLEASURE IS INDUCED. 

• Physiological and affective responses –

• ‘Yeah, yeah, I like it when I understand it and I think oh, it's really great and very useful, but I get very 
frustrated if I can't understand it.’

• ‘Maths has always been one of my stronger subjects, and now I've actually found it very interesting coming to 
university, because I actually struggled to change those abstract concepts in my head into pictorial and 
concrete. So learning about that actually helped me in. Knowing how to explain to children, even simple 
concepts, I've struggled to go from abstract in my head to what can I use to make this simpler for them to 
understand?’

• ‘It’s quite worrying, so almost not being able to do some of the work that the children were doing, especially 
in the first placement where they were in key stage two was quite, Yeah, it was quite worrying.’



VERBAL PERSUASION - POSITIVE FEEDBACK REGARDING 
PRACTICE

• ‘And then once we got the feedback from them, we were able to teach it a third time and 
they understood it,  so to sort of involve the children more in terms of how do you want to 
learn - this section of the lesson has definitely influenced how I would teach maths in my 
own class.’

Presenter Notes
Presentation Notes
The influence of the mentor and the children in the development of self efficacy is important to note. 



VICARIOUS EXPERIENCES - FEEDBACK FROM OTHERS 
REGARDING THEIR CAPABILITY TO PERFORM

• ‘Uh, the lesson planning like I could plan a lesson, but I can't be like what's next or what's before. I 
struggled with that part.’

• ‘The right amount of support in terms of stretching, challenge and scaffolding that you might need 
to provide for all the different learners within your class and how you manage that within an hour 
on one subject. That's the bit that's hard.’

Presenter Notes
Presentation Notes
Again the influence of the mentor in the deconstructing of lessons can be seen.  Alongside self reflection. 



IMPACT 

• Open and honest discussions with trainees about personal experiences and journeys

• Consideration of their own perceptions and of those around them 

• Tackling issues in subject knowledge 

• Tackling issues in subject specific pedagogy

• Peer teaching 

• Critical reflection on school and classroom experiences 

Presenter Notes
Presentation Notes
Celebration of the journey Consideration of the forming of perceptions  - how were these formed , who contributed to them – Moving forward into their second year of study the role of the approach of the school and their mentors influence is becoming more apparent. ( spoiler) Issues in subject knowledge – considering the diversity of experiences that our learners come to university with – issues with covid , previous teaching – knowing that many secondary mathematics teachers are not mathematics specialist as the subject is under recruited , attitudes, preferences, confidence , competence - This has also been confirmed through Rowland et al., (2009) who have suggested that formal qualifications are not a reliable indicator of sufficient subject knowledge to teach primary mathematics.Subject specific pedagogy – those who enjoy and have strong subject knowledge often find it difficulty to break the content down – seeing the content abstractly  -  conversely some who struggle with the subject content have a super power in the pedagogy seeing where children can find things difficult and explaining in different ways  - everyone is learning to be a teacher of mathematics  - getting partners to work together supports pedagogy and subject knowledgeThe vicarious experiences are being built into the year 2 teaching at university more – allowing students to peer teach more now that they have had more experience in schools and observing mentors. Through directed activities on placement and reflection we ask the students to deconstruct lessons, and reflect on the schemes that they see in school . 



QUESTIONS?

• Thank you for listening.

• Lucy.Westley@Northampton.ac.uk
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