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For a number of years, there has been an interest in how teachers’ views of 
mathematics may affect the teaching and learning of the subject. As part of the 
assessment of the new numeracy training courses at London South Bank University, 
we have asked teachers to give a presentation on the following: a problem in 
mathematics; a solution; the development of the problem in history; how the 
problem may be situated in society; and implications for teaching and learning. This 
study involves the investigation of examples of presentation topics, what these might 
say about the views of trainees and some thoughts on issues for the professional 
development of adult numeracy teachers. In particular, we feel that the presentations 
described are a useful method of formative assessment for teachers’ views of 
mathematics and will inform their further development. 

Introduction 

The LLU+ unit at the London South Bank University is one of the UK’s leading groups working 
in the field of adult basic skills education. The numeracy group delivers initial teacher training 
and professional development to adult numeracy teachers as well as taking part in the 
development of the field through consultancy work with the educational standardisation bodies 
and other organisations. 

For the first time in the history of adult education in England, in the early part of the 2000s, 
standards and qualifications for teachers of numeracy in adult education were developed. In the 
light of experience these standards have recently been revised, giving rise to a new modular 
approach to teacher training and a new qualification, the Diploma in Teaching Mathematics 
(Numeracy) in the Lifelong Learning Sector. This approach includes an ‘Additional Diploma’ 
whereby in-service teachers with a generic (or non-numeracy) teaching qualification can study to 
become numeracy specialists (replacing the earlier Certificate for Adult Numeracy Subject 
Specialists qualification) (LLUK, 2007a). Courses for the new Diploma qualifications began in 
September 2007. 

In contrast to the previous qualification, the Additional Diploma does not assess teachers’ 
personal mathematics skills (which have now become entry requirements (LLUK, 2007b)), but 
places more emphasis on pedagogy, mathematical thinking, and the application of mathematical 
knowledge As an example, criteria include 

Summarise the nature of argument and proof in mathematics, including the 
language of proof, its origins in geometry, and the role of algebra in 
generalising. (LLUK, 2007a, p. 22) 
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Analyse the activities, processes and stages within a mathematical 
problem/investigation. (LLUK, 2007a, p. 21) 

The LLU+ has designed a new course offering the Additional Diploma qualification  described 
above, called the Certificate in Lifelong Learning for Adult Numeracy Specialists (CertLL), for 
practicing adult numeracy teachers, which we delivered for the first time during the 2007/8 
academic year. The course is delivered over a 30 week period with one 3 hour session a week, in 
addition participants are expected to do 75 hours adult numeracy teaching during the year. There 
are three modules, corresponding to the three LLUK units of assessment: Numeracy and the 
Learner; Developing Numeracy Knowledge and Understanding; Numeracy Learning and 
Teaching. Assessment is by a mixture of reports, observed teaching practice, reflective 
professional development journal, and presentations. There are 50 separate criteria specified by 
LLUK, and we took the decision to limit the number of assessed activities we would ask 
participants to carry out by including several criteria in each task (up to 10 in one case). Tasks 
included two presentations, three reports, a professional development journal or mini research 
project and observed teaching.  

We ran two CertLL courses, one at LLU+ (in London) and one off-site at a London Further 
Education (FE) College. Participants on the courses—which were open to all practicing adult 
numeracy teachers who have the equivalent of a Level 3 mathematics qualification—had different 
amounts of experience of teaching numeracy (in some cases this was their first year, in others 
they had been teaching numeracy for several years). Participants were also teaching in different 
environments. The cohort at the FE college were mainly teaching in colleges or for local 
community provision. Several of this cohort were experienced teachers of English to Speakers of 
Other Languages (ESOL) who were now also teaching numeracy to ESOL students. The cohort at 
LLU+ also included teachers working in the prison service and for private education providers. 

The new course has given us an opportunity to explore the possible links between teachers’ views 
on mathematics and their teaching of the subject. In this paper we briefly review previous writing 
on the subject and then describe how we have used questionnaire techniques to position our 
participants’ views on mathematics with respect to a group with whom Malcolm Swan worked. 
We then present an analysis of a presentation on a mathematical problem and its solution, which 
participants were asked to give as one of their assessed tasks, in order for us to reflect on their 
teaching practice. We conclude with some questions for the future and consider how we might 
repeat the exercise in future years. 

Teachers’ Views on Teaching and Learning 

There has been some interest in the effect of views of mathematics on the teaching and learning 
of the subject (e.g., Ernest, 1989; Lerman, 1990; Sanders, 1994). Much of this research has 
related to teachers of school mathematics although more recently Swan (2006) has looked at 
some teachers in the post-school sector.  

Sanders (1994) discussed the difficulties in identifying views of teachers, and used three main 
ways of attempting to identify beliefs. These involved a survey with various questionnaires, in-
depth interviews, and the observation of teaching practice. Other studies, such as that reported by 
Swan (2006), have tended to use some form of self-reporting via a questionnaire. However, this 
method of identification has a number of problems, such as whether self-reporting can produce 
reliable results. Nevertheless, the difficulties and practical issues involved in the use of other 
methods mean that questionnaires are likely to be used.  



 
112

The study by Lerman (1990) involved teachers commenting on video recordings of mathematics 
lessons and comparing their remarks with their views of mathematics as identified through the 
use of a questionnaire. He noted that teachers with ‘absolutist’ views felt that others had tasks that 
were too open-ended while those with more ‘fallibilist’ views focused more on whether the 
learners were developing the meaning that was intended. Ernest (1989) proposed more complex 
models of views that include an understanding of the nature of mathematics, the nature of 
mathematics teaching and how mathematics is learned. Ernest noted that teachers’ ‘enacted 
models’ of teaching and learning may not follow their espoused views. He argued that this was 
due to two effects: (a) social constraints such as the influence of peers, parents, and learners, and 
(b) the ‘level of consciousness’ of the teachers.  

Similar categories of views have been used by the project looking at ‘effective practice’ of 
primary school teachers in the work of a team at Kings College, London (Askew, Brown, Rhodes, 
Johnson & Wiliam (1997a; 1997b). Three idealized types of teachers were identified in this 
survey: these being: transmission, discovery, and connectionist. The three categories have been 
discussed and elaborated on in a number of articles by the team. In the main report they describe 
the following : 

For example, teachers adopting a mainly transmission approach valued methods that 
were based on the use of standard procedures and routines. Teachers who adopted 
mainly discovery methods, advocated a practical approach to problem solving Those 
with a connectionist orientation encouraged methods that placed the highest priority 
on mental methods. They also regarded it as important that pupils were aware of 
different methods of calculation and were able to choose methods in relation to their 
effectiveness and efficiency in solving the problem. Those with a transmission 
approach emphasised paper and pencil methods. (Askew et al., 1997a, p. 3) 

In a paper for the British Educational Research Association conference, the authors describe the 
three orientations as follows: 

connectionist—beliefs based around both valuing pupils’ methods and teaching strategies 
with an emphasis on establishing connections within mathematics;  

transmission—beliefs based around the primacy of teaching and a view of mathematics as a 
collection of separate routines and procedures;  

discovery—beliefs clustered around the primacy of learning and a view of mathematics as 
being discovered by pupils. (Askew et al., 1997b, p. 2) 

One might see a connectionist teacher as employing ‘constructivist’ approaches, as described in 
many mathematics education articles in the United States of America (e.g., Glasersfeld, 1991). 

These categories have been taken up in the post-compulsory sector, albeit in a slightly different 
way, by Swan (2006) in a variety of research and developmental projects. While the authors have 
some concerns about this categorisation, following the use of such existing tools allows for 
comparability. Therefore, for this study we have drawn on Swan’s questionnaires and categories. 

Methodology 

This study used a questionnaire for two purposes: (a) to position our trainees in terms of their 
views of mathematics, teaching, and learning; and (b) to consider how typical they were of 
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numeracy teachers working with adults. We adapted part of a questionnaire used previously with 
a larger group of mathematics teachers by Swan (2006). In particular, we used the section about 
teachers’ beliefs which asked “What are your views on Mathematics, Learning and Teaching?” 
(See Appendix 1). There are three statements in each category, matching the three categories of 
beliefs discussed above: Transmission (T), Connectionist (C) and Discovery (D). We then 
compared the two sets of results. 

We then used an inductive approach to categorise the presentations that the trainees had given 
when asked to discuss a mathematical problem and its solution (see, e.g., Strauss & Corbin, 1998, 
for the rationale of such ‘grounded’ approaches to data collection). We hoped that this analysis 
might reveal something about the trainees’ approach to mathematics and we were also interested 
to consider how this might (or might not) be associated with their teaching practice. 

Our sample had 27 members (from two teaching cohorts), of whom 15 answered the 
questionnaire and all 27 gave presentations. 

Findings and Analysis 

Questionnaire Results 

We compared the numerical results for our trainees to the results that Swan obtained with his 
teachers to ascertain that our group were not an atypical group of mathematics/numeracy teachers 
(see Table 1 for summary results). The results show that there is in fact a similarity between our 
group and those in the Swan research. 

Table 1. Numerical comparison of questionnaire results. 

 Mathematics is:  Learning is:  Teaching is:  

 T D C T D C T D C  

Mean 36.786 30.7143 32.5 26.929 32 41.07 40.357 26.4286 32.5 

 (45.2) (29.3) (25.5) (34.8) (33.4) (31.9) (41.3) (29.9) (28.8) 
Note: Figures in brackets are the equivalent values from Swan’s (2006) population of 63 teachers. 

The respective means for Transmission (T), Connectionist (C) and Discovery (D) were as 
follows: Mean (T) = 34.6905 (40.4); Mean (D) = 29.71 (30.8); Mean (C) = 35.357 (28.8).  

We note that, if anything, our teachers appeared to be more connectionist in their beliefs, 
although we recognise that this might be the effect of the timing of the questionnaire. The trainees 
completed the questions during a session about the collaborative approaches to teaching and 
learning as suggested by Swan (2006) and intended to be connectionist. In addition, this was also 
part-way through the course, by which time trainees might have been influenced by our own 
approaches to teaching. It might have been more instructive to have given this questionnaire 
earlier in the course and then again at the end to see how much, if at all, trainees’ views had 
shifted as a result of the course itself. 

We also categorised our trainees’ answers approximately into: (a) one of the three belief types, 
(b) a mixture of two, or (c) a composite of all three (see Appendix 2). We found that most held a 
mixture of beliefs, and this is congruent with the findings in the study by Askew et al. (1997a). 
We would expect teachers to use a mixture of approaches to their work rather than use purely one 
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single approach. Analysing our sample of 15 questionnaires we found that, of the three pure 
categories, the greatest number of teachers held Transmission beliefs. Again, this matches the 
results of other studies such as Askew et al. (1997a) and Swan (2006). 

The Presentations and Categorisations 

As part of the assessment process, trainees were asked to give a presentation on their “own 
understanding of mathematics and its position in society”. The guidelines suggested the trainees 
start by analysing a mathematical problem and its solution, choosing a problem from any area of 
mathematics, one just out of their ‘comfort zones’. There were a number of criteria to be fulfilled, 
although they did not mention the problem directly. These included: 

(i) Analyse the role of mathematics and numeracy in the world at large. 

(ii) Discuss public/popular perceptions of mathematics and numeracy and the impact on the 
learner. 

(iii) Discuss the historic and cultural development of mathematics. 

(iv) Analyse the links, connections and generalisations that can be made between a range of 
areas in numeracy/mathematics. 

(v) Analyse the activities, processes and stages within a mathematical problem/ investigation. 

(vi) Prepare and use appropriate notes and resources to support a presentation. 

In categorising the presentations we looked to see to what extent the work was centred on a 
problem, as had been suggested. We found that although some teachers had done this, many had 
taken a different approach with a number of presentations being centred on a teaching topic (such 
as fractions) and others taking a more conceptual approach (for example, the measurement of 
time) or using an application of a topic (such as the uses of π). We decided on four categories: 
Problem, Topic, Application, or Conceptual, to reflect these findings. 

Table 2 briefly outlines four of the presentations which reflect the different categories. In 
Appendix 2 we have listed all of the presentations and a contingency table displaying the 
category of presentation against views as identified in the questionnaire.  

From the group of 27 trainees, many found the idea of starting with a problem challenging (67%), 
and did not put a problem as such at the heart of their work. In our categorisation, 30% appeared 
to focus on a numeracy topic (such as fractions), some 22% chose to look at applications of a 
topic, with 15% exploring more conceptual ideas. We conjecture that the trainees were focusing 
on particular aspects of the criteria to explore their chosen area of interest. For example, one 
trainee teacher gave a history of the use of fractions (criterion 3), another wrote about the social 
importance of the use of probability calculations (criterion 1), and another applied area and 
perimeter calculations to the agricultural sector.  
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Table 2. Examples of presentations and their categorisations. 

Trainee Problem Posed Main Emphasis Other areas 
addressed 

Description of 
presentation 

Categorisation  

C Length of 
wood needed 
for an A-frame 
that is part of 
the roof of a 
house 

History and 
learner 
perceptions of 
Pythagoras’s 
theorem.  

Simple problem 
in context of 
construction. 
Stages of problem 
solving. Links to 
other areas of 
mathematics. 
 

Powerpoint 
presentation. 13 
slides including 
1 containing 
references. 

Application 

D How to 
measure time 

How is time 
measured. 

History. Problems 
of calculations 
with time. Links 
to everyday 
mathematics. 
 

Powerpoint 
presentation and 
use of clock. 

Conceptual 

G What fractions 
of weekly 
earnings are 
spent and 
saved. 

What fractions 
are and their 
history.  

Connections to 
other areas of 
mathematics. 
Application in 
every day life. 
 

Powerpoint 
presentation. 14 
slides including 
1 of references. 

Topic 

We note that, where a problem was not used as the starting point of the work then people 
struggled to satisfy the 5th criterion, analysing the process of mathematical problem solving. 

Our view is that where there is a difficulty in focusing the presentation around a ‘problem’ this 
indicates a teacher struggling with the notion of mathematics as a ‘problem solving’ tool,—that 
is, they do not see mathematics in terms of problems that connect together different topics in their 
solution. What is less clear is whether there is a link between this and the notion of 
‘connectionist’ teaching and learning.  

Many of the presentations were very interesting, although not necessarily problem-oriented; 
trainees made statements about the nature of mathematics or considered some of the conceptual 
issues about a topic. For example, one of the presentations (by L) considered mathematics as a 
language, using algebra to discuss the syntax of the language, while another (M) took the topic of 
the number zero and explored its use in the place value system, also looking at conceptual 
problems such as dividing by zero and what this might mean. 

As researchers, we are interested to see whether this assignment and the discussions that 
surrounded it will change the outlook on mathematics of trainees in some way. As an example, 
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trainees are currently working on another problem-based assignment in which finding and 
exploring a mathematical problem is generally proving more successful. We would be interested 
to learn of changes in the trainees’ future approaches to teaching, although this might be a slower, 
longer-term shift on which there will be other external influences such as mandated curricula, 
college culture, and so forth.  

Based on the outcomes of the study, there is the need to give consideration to ways of making the 
task easier to approach in subsequent courses. Perhaps guidance for the task could emphasise the 
problem solving aspect more clearly, or lecturers could offer some scaffolding in order to lessen 
the anxiety of trainees when undertaking the assignment.  

Comparison of Beliefs with Presentation Categorisation 

One obvious question was whether there was any link between the beliefs of trainee teachers, as 
indicated in the questionnaire responses, and the categorisation of their presentations. Table B in 
Appendix 2 shows that there is little association between these variables, although we note that 
only a small number of trainees completed the questionnaire compared to the total and therefore 
the data is somewhat partial.  

Indeed, the purpose of using the questionnaire was to gauge whether the group was a relatively 
‘typical’ group of adult numeracy teachers. As noted earlier, comparison with Swan’s (2006) 
results (Table 1) suggests that this may be so.  

We conjecture that the presentations are probably a better indicator of a teacher’s approach to 
teaching than the questionnaire. 

The Impact of Curriculum Development in the UK 

It is about 7 years since the Adult Numeracy Core Curriculum (ANCC) was published in 
England, and the Skills for Life numeracy teacher training standards were published. The ANCC 
is currently under review and, as described above, new teacher training standards were published 
in 2007 (LLUK, 2007c). 

In reviewing the ANCC, concern has been expressed that the document layout militates against a 
connectionist approach to teaching, especially in the hands of the less experienced tutor, and that 
it does not contain elements about strategies for problem solving (LLU+, 2008). We contend that 
teachers using the ANCC are less likely to be encouraged, therefore, to develop a connectionist or 
discovery approach to teaching without other teacher training experience.  

The new UK standards for numeracy teacher training (LLUK 2007a, LLUK 2007c) concentrate 
on pedagogy rather than personal mathematics knowledge (Johnston, 2007). They encourage 
teachers to explore wider approaches to mathematics such as those expressed in the criteria of 
assignment used in this study, which took place during the first year of working with the new 
standards and curriculum. It will be interesting to watch the progress and effects on the 
professional development of teachers. Although change in teachers’ beliefs about mathematics 
happens slowly (Ernest, 1989), we anticipate that through working on and discussing assignments 
such as the one described here changes will start to happen. 
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Conclusions 

As indicated by the results of the questionnaire, the group of 27 trainee numeracy teachers in this 
study were identified as broadly similar in views to mathematics teachers in the study by Swan 
(2006). If anything, these trainees were slightly more connectionist. However the beliefs that they 
held, as measured by the questionnaire, did not correlate in any significant way with their views 
of mathematics as indicated by their presentations. Generally, trainees struggled to put a 
mathematical problem at the heart of their presentations. We conjecture that this is because they 
find it difficult to have a problem-oriented approach to mathematics. In addition, we conjecture 
that such presentations are a better indicator of their teaching styles. We intend to continue using 
the presentations as a formative/diagnostic tool, to gather evidence of their links to the actual 
teaching practices of the trainees and test these conjectures.  

The study has been interesting and encourages us to repeat the exercise in future years, with a 
better controlled application of the questionnaire. It has revealed the extent to which trainees 
struggle with a problem-based approach to mathematics, and we hope this information will enable 
us to support future trainees more effectively when they are developing their presentations and, 
more importantly, their ideas.  
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Appendices 

Appendix 1 

Questions from the Beliefs section of the Teachers’ workbook questionnaire used by Malcolm 
Swan (2006)  

 
Trainees were asked about their views on Mathematics, Learning and Teaching. They were asked 
to give each statement below a percentage value, so that each section totalled 100%. 

Mathematics is … 

(i) a given body of knowledge and standard procedures. A set of universal truths and rules 

(ii) which need to be conveyed to students. 

(iii) a creative subject in which the teacher should take a facilitating role, allowing students to 

(iv) create their own concepts and methods. 

(v) an interconnected body of ideas which the teacher and the student create together through 

(vi) discussion. 

Learning is … 

• an individual activity based on watching, listening and imitating until fluency is attained. 

• an individual activity based on practical exploration and reflection. 

• an interpersonal activity in which students are challenged and arrive at understanding 

• through discussion. 

Teaching is …  

(a) structuring a linear curriculum for the students; giving verbal explanations and checking that 

(b) these have been understood through practice questions; correcting misunderstandings when 

(c) students fail to 'grasp' what is taught. 

(d) assessing when a student is ready to learn; providing a stimulating environment to facilitate 

(e) exploration; and avoiding misunderstandings by the careful sequencing of experiences. 

(f) a non-linear dialogue between teacher and students in which meanings and connections are 

(g) explored verbally. Misunderstandings are made explicit and worked on. 
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Appendix 2 

Table A. Categorisation of trainees’ presentations and beliefs. 

Group Trainee Content Categorisation of 
Presentation  

 
Categorisation of 
Beliefs from 
Questionnaire 

 

1 A 

 
Agricultural based problem about land 
using Pythagoras’ theorem 
 

Application TC 

  

1 B 
Using algebra to solve quadratic 
equations 
 

Application - 
  

1 C 

History and learner perceptions of 
Pythagoras’ theorem. Simple problem 
in context of construction. 
 

Application - 

  

1 D 
How do we measure time   
 

Conceptual - 
  

1 E 
Understanding mortgages 
 

Application T 
  

1 F 
Units of measure 
 

Topic - 
  

1 G 
History and meaning of fractions 
  

Topic - 
  

1  H 
How to teach fractions 
 

Topic - 
  

1 I 
History and uses of π 
 

 Topic  - 
  

1 J 
History and uses of Φ 
 

Topic  - 
  

1 K 
Likely hood of winning the lottery and 
how to maximize jackpot winnings.  
 

Problem TD 
  

1 L 

Language of algebra & BIDMAS rules 
—problem of farmer needing to cross a 
river 
 

Conceptual - 
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Group Trainee Content Categorisation of 
Presentation  

 
Categorisation of 
Beliefs from 
Questionnaire 

 

1 M 

History of numbers and Zero. Problem 
of dividing by 0,  0 as number and 
place holder. 
 

Conceptual T 

  

2 N 
Use of  trigonometry 
 

Application - 
  

2 O 
Four colour map theorem 
 

Problem   T 
  

2 P 
Greek problem used as a starting point 
 

Problem   TDC 
  

2 Q 
Predicting number of victims in an 
outbreak of Ebola fever 
 

Problem   TDC 
  

2 R 
Finding ways of expressing fractions 
as sum of unit fractions 
 

Topic TDC 
  

2 S 
History of  π 
 

Topic TC 
  

2  T 
Why does multiplication of two 
negative numbers produce a positive 
number 

Problem T 
  

2 U 
How to multiply decimals. Example of 
finding the area of a wall. 
 

Conceptual C 
  

2 V 

Proving that in a right angled triangle 
the ratio of sides a:b is the same as the 
ratio sina:sinb where anles a and b are 
opposite sides a and b, 
 

Problem C 

  

2 W 
Modelling the financial situation of a 
couple taking a mortgage   
 

Problem TDC 
  

2 X 
Proof of Pythagoras’ theorem  and its 
application 
 

Application  - 
  

2 Y 
History of numbers 
 

Topic CD 
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Group Trainee Content Categorisation of 
Presentation  

 
Categorisation of 
Beliefs from 
Questionnaire 

 

2 Z 

Problem of how to generate tessellated 
patterns for Kente weaving—not 
attempted! 
 

Problem D 

  

2 a 
Problem proving Pythagoras 
 

Problem   - 
  

 

Key to Catagorisation of Beliefs from Questionaire : 

T  Transmission 

C  Connectionist 

D  Discovery 

-   no response 

 
 
 
 

Table B. Summary of Categorisations. 

Presentation 
 
Beliefs

Problem Conceptual Application Topic 

T 2 1 1  

TD 1    

TC   1 1 

D 1    

CD    1 

C 1 1   

TDC 3   1 

No response 1 2 4 5 
 


