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Abstract

Context: In England, recent governmental initiatives have emphasized evidence-based decision-
making in schools, highlighting the influence of large-scale randomized controlled trials on
educational practices. While this approach aims to improve teaching quality, it risks undermining
educators' professional judgment and creativity, particularly as it often positions external researchers
as authoritative figures in the classroom, while teachers may feel pressured to follow a singular
pedagogical model.

Aims: The small-scale, close-to-practice research investigated student participation in mathematics
discussions, focusing specifically on girls' engagement in a Year 9 classroom setting. The study aimed
to explore the relationship between participation and attainment and to gain an authentic student
perspective on factors affecting participation.

Methods: The study engaged a class of 25 Year 9 students (13-14 years old) from a secondary school
in Nottingham, employing participant observation, analysis of test data, and creative methods such as
a comic strip to collect student insights on their classroom participation. The participant observations
were conducted over a week, and the comic strip was used to facilitate discussions about barriers to
participation.

Findings: The observations indicated that girls participated less frequently than boys in classroom
discussions, which correlated with their lower engagement levels. However, it was noted that girls
scored higher on mathematics tests, suggesting no direct link between class participation and
academic success. The comic strip exercise revealed students cited fear of making mistakes, self-
consciousness, and peer perception as barriers to their participation.

Implications: The study underscored the importance of adopting a teacher-led research approach
that values students' perspectives on participation. Findings highlighted the need for adaptive
teaching strategies that create safer classroom environments, enabling students to engage more
freely. By incorporating student insights, this research illustrates potential pathways for addressing
barriers to participation and fostering a more inclusive classroom dynamic.

Keywords: close to practice research; practitioner research; student perspective; creative research
methods; mathematics classroom discussions; participation and attainment in mathematics



Context

Recently, in England, there has been a governmental encouragement of whole school decision-
making and implementation of practice that is evidence-based (Department for Education, 2017,
Department for Education, 2024). Consequently, findings from large-scale, randomised controlled
trials (RCTs) influence government policy and drive change through practice-based, whole school
initiatives. Schools, seeking to act on this, utilise charity-based national platforms such as the
Education Endowment Fund (EEF) in England that evaluate and distil research findings for a teacher
audience. While this promotes change in classroom practice that is informed by empirical evidence,
this can also perpetuate a prevailing view as to what counts as trustworthy or ‘promising’ in
educational research (Siddiqui and Wardle, 2020) and who decides this. This has also led to an
observed approach of whole school pedagogical fidelity and critics (e.g. Morris, Perry & Asquith,
2020) urge school leaders to evaluate the advantages and disadvantages of insisting that all teachers
within one school or multi-academy trust adopt one approach in exactly the same way in order to
achieve a desired outcome. Such a narrow view of educational research doesn’t allow space for a
teacher to recognise their professional creativity and to take professional risks in the spirit of
improving the teaching and learning classroom experience. Furthermore, this position reinforces an
approach where the researcher enters the classroom context as an outsider ‘expert’ to observe,
capture and analyse the impact of a particular pedagogical approach on learning and teaching.
Meanwhile, the teacher continues with their practice inside their classroom context until guided to
make a pedagogical shift that is informed by external research.

In our small-scale, classroom-based research, we sought to bridge this divide between
researchers and practitioners. Amber Garrod is a mathematics teacher, working with a class of Y9
students (aged 13-14 years) in a secondary school in Nottingham who collaborated with Dr. Natasha
Serret. Natasha started her career as a primary classroom teacher and is now an academic at
Nottingham Trent University, with a research background in teacher researcher partnerships (Serret
& Correia, 2023). Guided by the principles of Close to Practice (CtP) research (Mawson & Cameron,
2023), this report captures our research journey together during a one- year (2023-2024) close to
practice project, established by Dr. Kate Mawson at Nottingham Trent University.

Our research contributes to the growing corpus of Close to Practice research and provides an
example of how the principles of CtP can be applied to create a third space, where professional
agency and authority is returned to teachers who formulate research questions that stem from their
practice and willingly engage with research to answer these. This report offers an insight into how
close to practice research partnerships can navigate the traditional hierarchies and expectations
associated with educational research.

Motivation, focus and questions

Initially, our research focus was heavily influenced by our personal experiences and perceptions
of what constitutes reliable research data. Good educational research (we thought) needs to
demonstrate clear impact on learning, and this initially steered us towards an ambitious aim of
seeking to improve girls’ participation across science, technology, engineering and mathematics



(STEM) education. Drawing upon our experiences of educational research, we considered how to
implement randomised controlled trials within the school setting in order to measure the impact of a
possible intervention (for example classroom approaches that re-address gender representation in
the maths curriculum) that would take place over one or two school terms in one academic year.

The first critical milestone during our research journey stemmed from a realisation that our
research question and aims needed to remain ‘close’ to Amber’s practice (teaching mathematics to
Y9 students). This resulted in a filtering of possible research questions that investigated curriculum
representation across STEM subjects and the impact this has on student progress to arrive at the
following main and sub- research questions that focussed on classroom-based evidence and student
perspectives to inform our understanding of student participation in discussions in mathematics
lessons:

Main research question
What responses do Y9 girls (and boys) give for their oral participation in maths lessons?
Sub-research questions:

Is there a relationship between participation and attainment?
What do the students think about their participation?

Our prime aim and motivation for this study arose from Amber’s first-hand classroom
experiences of teaching mathematics and her reflections of this. Teachers ‘noticing’ the learning and
teaching in their classroom is a fundamental starting point that provides real purpose to practitioner-
based, Close to Practice research. This ensures that any consequent research is rooted in classroom
practice. Specifically in this piece of Close to Practice research, Amber ‘noticed’ that there appeared
to be a lack of participation during classroom discussions from the girls during her Y9 (students aged
13-14 years old) mathematics lessons.

We wanted to use the Close to Practice research project as an opportunity to explore what
influences student participation during a maths’ classroom discussion. In addition, we wanted to
investigate whether there is a relationship between participation and attainment. Finally, we were
committed to ensuring that our study captured an authentic student perspective on participation.
Consequently, we utilised pragmatic and creative research methods (Kara et al., 2021) that enabled
us to pay close attention to student experiences of learning in a maths classroom.

Inquiry plan and activities

The sample of students engaging with this Close to Practice study were a class of 13-14 year old
students, comprising 13 girls and 12 boys from a secondary school in Nottingham. This class of
students were predicted to achieve grades 3-5 (grade C/D) in their GCSE mathematics exam that they
go on to sit for when they are 16 years old.

Drawing upon creative methods in educational research (Kara et al., 2021) we utilised three key
methods to support our investigation. Firstly, as a participant observer, Amber collected a snapshot
participant structured observation of oral participation during classroom discussions in her Y9 maths



lessons. Across one week, Amber counted the number of times girls and boys offered to respond to
her questions within whole class discussions during her Y9 maths lessons. Within this week, (6.11.23-
10.11.23) Amber taught the same Y9 maths class four times and these occurred during morning and
the afternoon sessions. Secondly, Y9 test data, acquired within the same school term were analysed.
This test comprised questions covering topics taught that term (decimals, simultaneous equations,
guadratics and graphs) with an overall score of 30. Thirdly, we created a comic strip (see figure 1) that
we used to enhance later group and whole class discussions with the students during a maths lesson.
The comic strip showed a possible classroom scenario during a whole class discussion in maths. The
final part of the comic strip, a learner considering whether to offer a response or not, contained
empty thought clouds. Students were invited to fill these thought clouds, anonymously, with any
ideas that they felt might be influencing a learner’s willingness to contribute to whole class
discussions in maths. These ideas were then collated, summarised and shared during a maths lesson
to help shape group and whole class discussions with the students about participation during maths
lessons.

A distinctive feature of our Close to Practice research was the use of this comic strip to capture a
more authentic student explanation for their participation in mathematics lessons. We originally
planned to conduct individual student participant interviews, again influenced by our understanding
and experiences of research. The research benefits of interviews are well-documented (Kvale &
Brinkmann, 2018). When regarded as an exchange of thinking between the interviewer and the
interviewee , this ‘inter-view’ supports a social constructivist, epistemological approach to
educational research and offers the opportunity for a dynamic, co-construction of knowledge. Our
prime consideration was the age of our student participants. We wondered how willing students aged
13-14 years old would be to offer their personal perspective on classroom participation during
individual interviews and how valid their responses might be in this traditional research context. Our

desire to obtain an authentic student explanation led us to design a comic strip (see figure 1).

Figure 1

Ethical considerations and relationships

Our ethical decision-making attended to guidelines set out by the British Educational Research
Association (BERA, 2024) and was also sensitive to the specific, localised needs of the school setting.
Since the student participants were under 16 years old, parental consent was first sought and



obtained prior to data collection (BERA, 2024). Amber also obtained formal consent from the school
gatekeeper, in this case the Headteacher and Assistant Headteacher. Amber then drew upon her
practitioner wisdom to communicate a clear and transparent overview of the research with the key
participants; the Y9 class of 25 students aged 13-14 years old. This was achieved through Amber
talking about the project with the student participants and also providing a follow up participant
information and assent sheet. Part of this conversation sought to reassure students that their
involvement (or their wish not to be involved) with this project would not influence their opportunity
to engage with their maths lessons and make progress in their learning. Throughout the project,
Amber made sure that her students knew that the maths classroom was a safe space and they could
withdraw at any point.

In Close to Practice research, the unique research emphasis on practitioner-driven research and
the classroom contexts within which this occurs, affords particular ethical concerns and implications.
For instance, as their classroom teacher, Amber was aware about the potential impact her research
might have on the student—teacher relationship. Seeking students’ perspectives as participants has
the potential to renegotiate the didactic contract (Delacour, 2016), shifting the traditional power
dynamics of the classroom and fostering a more dialogic and reciprocal approach to learning and
inquiry. The distinctive school-based nature of the project brought about two unexpected, critical
research milestones that illustrate how a fulfilment of our ethical obligations to disseminate findings
with all stakeholders can stimulate further, purposeful impact. We decided to share an initial
summary of findings from the comic strip to the student participants as part of a maths lesson. This
created an opportunity to gain their student insight of the data. We asked the students the following
questions: Are these (results) a surprise? Did you expect to see any other responses? Why do think
some students might feel worried or anxious? What could teachers do to encourage more
participation? This opened up a powerful conversation between the students, classroom teacher and
academic researcher where explanations for the data were collectively considered and strategies to
encourage student participation during whole class maths discussions were explored.

Findings

Participant observation: A snapshot of student participation in maths classroom discussions
over one week

Amber’s participant observation of student participant in classroom discussions during her Y9
maths lessons enabled her to gather a snapshot of empirical evidence within one week. Essentially
Amber counted and recorded each time a girl or a boy volunteered a response or a question during
whole class maths discussions. Lessons P1 took place in the morning, before lunch break, and lessons
P3, P4 and P5 occurred in the afternoon. See figure 2 below:
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Figure 2: Summary of participant teacher observation of student participation in maths whole class
discussions.

This data is particular to that one week of observations and for one class of students within one
school. We cannot draw any wider claims that this represents how all students might usually
participate in maths lessons. However, this data does offer an insight into participation that is set
within an authentic classroom context and conducted by the teacher. This evidence suggests that
within that week, there was an observed variation in how girls and boys participate during maths
lessons. Girls did not contribute as often as boys during maths classroom discussions, with the
exception of when maths was taught on Monday morning (P1). A meta-analysis (Randler, 2007) of
gender differences related to circadian rhythms suggests that girls and women are more pre-disposed
to ‘morningness’ and are more likely to exhibit higher levels of engagement and performance in the
morning compared with boys and men. This finding might explain the observed gender difference in
participation for the morning lesson.

Attainment in mathematics: Autumn term school test

Central to this Close to Practice research project was the nature of the partnership between us,
where our professional identities (classroom teacher, academic) enabled a purposeful interrogation
of the data without reinforcing an assumed expertise in research or classroom practice. Our initial
analytical conversation took place on the school’s premises. This conversation was driven by our
desire to make sense and ask questions of the data. While the observational data confirmed Amber’s
professional concern (girls were participating less during whole class maths discussions for this
snapshot of classroom observations), we were curious to understand whether there was a
relationship between student participation in maths discussions and individual attainment.



The observations coincided with a school-based termly maths test. Close to Practice research
projects offer the opportunity for the classroom practitioner researcher to utilise existing school-
based evidence, such as test data, and examine the results through a different lens. In the context of
our project, we drew upon the school-based assessment mechanisms, a termly maths test. This test
comprised 30 questions that were designed to assess students’ understanding of decimals,
simultaneous equations, quadratics and graphs. The scores for this test ranged from 5/30 to 27/30.
The overall mean score for the class (13 girls and 12 boys) was 12.44. On average, in Autumn term
2023, the girls in this Y9 class were scoring higher (13.23 mean score) than the boys (11.58 mean
score). This was a pivotal point of our analytical discussion where we realised that, according to our
data, there was no correlation between participation and attainment.

According to our data, we wondered, does it matter if girls participate in classroom maths
discussions? Our professional curiosity moved away from the question of gender, participation and
attainment in maths and turned towards gaining a student perspective on participation during whole
class discussions in maths lessons. Our practitioner inquiry moved away from capturing if students
participated towards gaining a student insight of the different factors that influence their willingness

to respond in whole class discussions.

Capturing a student perspective on participation: The comic strip

Kara et al (2021) encourage educational researchers to consider creative methods in their
research design and argue that non-traditional approaches can enrich the process of data collection,
providing unique insights. We drew upon this work in our consideration of designing and using a
comic strip to capture an individual student perspective of factors that influence their participation in
whole class maths discussions. 49 explanations were offered by this class of 25 students. A summary
of these student responses that featured in the final thought bubbles of the comic strip was
presented as a word cloud (see figure 3) and shared with the whole class as part of a wider, follow-up
discussion on participation during a maths lesson.

look

worried

forgot cant guess
know Iaugh scared

people

bothered
try WIO ng

Figure 3: Word cloud summary of student responses gathered from the comic strip



The distinctive use of a comic strip (see figure 1) alongside the visual word cloud summary (figure
3) revealed some common trends. Sharing this data with the student participants during a maths
lesson enabled us to engage in purposeful follow up discussions with the students. This collaborative
commitment created a pivotal opportunity where a collective (student, teacher and academic
researcher) insight was utilised to make sense of this data. During small group and a whole class
discussion, students explained that this summary of the comic strip data represented the following
common factors influencing their participation during maths lessons:

e Worry about making a mistake or forgetting what they wanted to say in front of everyone
e Bothered about how they would appear in front of their peers if they participated

e Not wanting to appear too clever or trying too hard

During the whole class discussion, students explained how feeling self-conscious at this age (13-
14 years old) was exacerbated if called upon randomly by the teacher to answer a question in front of
the class. In England, this classroom strategy, often referred to as ‘cold-calling’ has gained significant
traction. Popular professional texts such as ‘Teach Like a Champion’ (Lemov, 2021) advocate this
approach to encourage a more inclusive student participation during whole class discussions that
mitigates the potential dominance of confident students. If used carefully, with sensitivity and
respect, this strategy can widen student engagement during lessons (Dallimore, Hertenstein & Platt,
2013). Our ‘Close to Practice’ research prompted us to explain the pedagogical rationale behind this
approach with the students and explore other strategies that might help to encourage more students
to engage in mathematical learning. We suggested the use of mini-whiteboards. These similarly invite
all students to offer their answer to a maths question and allows the class teacher to quickly gauge
understanding and identify common misconceptions across the whole class. Our student participants
felt that this might be less threatening and an effective diagnostic assessment strategy.

Changes to practice

The purpose of our project was two-fold. Firstly, we drew upon a Close to Practice research
approach to investigate if there is a correlation between the frequency of student participation during
whole class maths discussions and student attainment in maths and how this correlation varies
according to gender. Secondly, within this investigation, we implemented innovative, creative and
collaborative research techniques to gain an authentic student insight of the factors that influence
their willingness to participate in maths discussions.

Our findings indicate that while our snapshot of classroom observations confirmed Amber’s
professional concern that girls were indeed participating less in oral maths discussions compared with
boys, this did not impact necessarily on girls” attainment in maths. In fact, our interrogation of
observational data, alongside school-based test results suggest that the girls were outperforming
boys in maths tests regardless of whether they responded in classroom maths discussions or not.
Instead, for us, the most insightful aspect of our project centred around the student perspective of
participation, and this instigated further conversations, with students and later the wider school



team, around the emotional constraints and pedagogical affordances of purposeful student
engagement during whole class discussions.

Our research emphasis on remaining ‘Close to Practice’ enabled us to identify implications for
classroom practice that were purposeful and student informed. Amber now uses a range of adaptive
teaching strategies. She recognises the significance of building student confidence and employs
strategies including mini white boards and peer work to achieve this. Amber regularly listens to her
students so that her maths learning environment is a space where her students feel safe and able to
make mistakes.

Reflective evaluation on the process

Our use of collaborative and creative research techniques demonstrates the power of
educational research when this commits to listening to young people, to consider their thoughts and
feelings so that this informs practice. We achieved this through the creation of a comic strip. This
created a safe and accessible mechanism for students to articulate their perspective, that goes
beyond the traditional interview method. Our sustained commitment to include students throughout
every stage of the research process continued in how we shared a summary of the comic strip
findings with the class and used this to initiate a group discussion where we, the researchers
interpreted the evidence alongside the student participants.

An unforeseen impact was that this process allowed invisible learners to be seen in maths.
Amber later reported that she noticed how this project transformed the maths experience for one
learner in the participant group. After the whole class discussion and collective analysis, Amber
started to see a positive change in this learner’s willingness to engage during maths lessons. This
learner perhaps represents others in maths who can become invisible because of their anxieties
associated with active participation in maths and consequently rarely contribute to maths discussions.

Next steps

As part of our project dissemination, we contributed to a professional development session
(October 2024) with around 40 teachers across all subject departments at the local partnership
secondary school where Amber teaches. This opened up our findings with the wider school
community and fostered cross-curricula professional conversations. Our input created an opportunity
for teachers in different subject disciplines to share, compare and reflect on the extent to which their
classroom practice enables active student participation during whole class discussions.

Supplementary materials / resources

1. Our comic strip design to capture a student perspective on participation in maths classroom
discussions (see Figure 1)

2. Summary of participant teacher observation of student participation in maths whole class
discussions (see Figure 2)

3. Word cloud summary of student responses gathered from the comic strip (see Figure 3)
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