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This paper addresses the question how to ensure the design and execution of mathematical subject knowledge auditing impacts positively on the development of students into competent beginner teachers of mathematics.  The need for this research stemmed from lecturers’ dissatisfaction with the existing assessment procedures, namely the high failure rate and negative impact on students’ attitudes towards mathematics teaching.  
The research draws on existing literature, feedback from current students and professional conversations with colleagues working in the Initial Teacher Education mathematics departments of several institutions.

 The aim is to lead a change in practice concerning the assessment of students’ mathematical subject knowledge.  The research endeavours to suggest an alternative framework which is sufficiently robust to ensure mathematics lecturers feel confident within their role as gatekeepers to the teaching profession.  A key consideration is also to ensure that the assessment practice is positively aligned with sound primary pedagogy and serves to generate enthusiasm and confidence within the student teachers.
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Introduction

This paper addresses the question of how to ensure within the primary BA (QTS) course at St Mary’s University College (SMUC), the design and execution of mathematical subject knowledge auditing impacts positively on the development of students into competent beginner teachers of mathematics.  
This research is justified as Reynolds and Trehan (2000; 268) state that:
‘a re-evaluation of assessment methods might be expected to be a prominent 
feature of a critically-based educational programme – particularly one which aims
for pedagogical consistency between the curriculum and teaching methodology.’ 
This is germane to the BA(QTS) course as lecturers should model good practice to inform students’ classroom teaching.  The most recent Ofsted report (2008;4) highlights the ‘coherent training, including the focus on developing trainees’ subject knowledge’ as a strength of the course.  An integral part of the development of subject knowledge is its assessment and with an imminent Ofsted inspection, this is a timely study.  It is essential that assessment procedures are effectively designed so as to elicit the desired learning outcomes from students in terms of subject knowledge.  In fact, Gibb writes that ‘assessment is the most powerful lever teachers have to influence the way students respond to courses and behave as learners.’ (2003;41) and this paper aims to make recommendations for the future of subject knowledge auditing to ensure its potential is achieved.
Methodology for the Evaluation

The research undertaken to inform this paper has taken several forms.  Firstly, all the students from the Year 1 and Year 2 cohorts were asked to complete a questionnaire (see appendix A).  It was felt to be of critical importance to include the trainees within this evaluation as ultimately they are the key stakeholders; auditing concerns their progress, development and training.  In fact, Struyven, Dochy and Janssens state that ‘students’ perceptions about assessment significantly influence their approaches to learning and studying’ (2005;325).  Questionnaires were decided upon as they are a time-efficient method of garnering the opinion of a large number of people and also because, as Norton (2009) comments, they are more likely to elicit honest answers than interview questions.  There was an extremely high level of questionnaire return of 88% and 93% for the Year 1 and 2 cohorts respectively which indicated a high level of student interest in being involved in the evaluation process; it appeared to be something that they viewed as important and having a real impact on their future as trainees.  
Secondly, professional dialogue was undertaken with colleagues, both within the mathematics team and science team at SMUC and with those working at other institutions (namely Roehampton University, Brunel University and Newman College).  This was very useful as it gave a broad picture of wider professional practice, as well as the justification for it.  It raised alternative practices which could possibly inform St. Mary’s practice.
 
Finally, a wide range of relevant literature also informs this paper. It is important to use scholarly literature to develop understanding of the area of subject knowledge for teaching students and student learning in general.  By building on prior research, more informed conclusions can be drawn and recommendations made. 

The importance of subject knowledge
The mathematics lecturers at St. Mary’s are wholly committed to their responsibility of ensuring that prior to graduation, students achieve a level of subject knowledge which will enable them to teach mathematics confidently and competently.  In-depth, secure mathematical subject knowledge is a prerequisite competency of a good teacher; a wealth of research demonstrates this fact.  Ofsted (2009), Calderhead and Shorrock (1997), Carré and Ernest (1993) and Bottle (2007) have all found that critical elements of maths teaching such as enabling good pupil progress, pitching tasks appropriately and analysing misconceptions and errors in children’s work are dependent upon sound subject knowledge. 
Are the expectations of the auditing process realistic and appropriate?

Is an appropriate depth of understanding required?
The current audits are approximately pitched at National Curriculum level 5 which is the standard of a more able 11 year old.  The pass rate is 80%.  Realistically, all undergraduates should be able to achieve this, particularly as a criteria of Initial Teacher Training (ITT) admission is a minimum mathematics qualification of a C at GCSE (as determined by The Training and Development Agency for Schools(TDA)) However, during 2009-10 an average of 31% of all BA(QTS) students failed the first audit.  The time lapse between the GCSE and undergraduate study, perhaps teamed with an instrumental understanding of mathematics, may explain this statistic.  Hence, if the level of questions is appropriate, perhaps the timing of the audit should be considered.
 It must be remembered that when graduates commence their initial teaching post, they are termed Newly Qualified Teachers (NQTs) and the expectation throughout their probationary year is that they will continue to develop and improve their practice.  In fact, the Department for Children, Schools and Families states that ‘within the statutory induction period schools must ensure that the NQT has adequate opportunity to further develop his or her knowledge.’ (2008;6) Therefore, it could be argued that teaching students do not need to have an in-depth, secure grasp of the entire mathematics curriculum on graduation as this, along with many other aspects of teaching, will develop naturally over time as they gain classroom experience.  In support for this argument, Calderhead and Shorrock’s (1997) case study garners the fact that actually teaching mathematics is a significant factor in developing the (student) teacher’s understanding of it.   The cyclic nature of the primary curriculum favours this as teachers revisit topic areas and explain them over and over to children, a process which clarifies personal understanding.  

Perhaps then, in conclusion, it could be stated that the requirements of the current audit are inappropriate as they do not fully take into consideration the natural development and improvement of subject knowledge which occurs as NQTs begin to teach a full mathematics curriculum on a frequent basis.  The following section addresses how undergraduate assessment can be used to develop the skills that students need in order to be able to make good progress as NQTs.
Do the audits lead to positive student learning outcomes?

Gibbs’ (2003) research concluded that the extent to which students are aware of the assessment demands correlates strongly with a positive performance within the assessment.  This would suggest that there should be a high pass rate for the first audit as it is extremely similar to the practice audit given.  However, this is not the case as shown by Table A below. 
2009-10 academic year: % of fails

	
	First unseen audit
	First re-sit
	Second re-sit
	Viva

	Level 1
	16%
	5%
	Not taken yet

	Level 2
	50%
	17%
	Not taken yet

	Level 3
	28%
	12%
	5%
	Not taken yet


Table A

In fact, evidence from the Year 2 audit shows that the high awareness that students have encourages them to engage in shallow learning as they learn the expected content in order to pass the test.  
Another concern is that summative assessment, as embodied by the audits, serves to wholly concentrate the time spent on independent study in the lead-up to the test rather than evenly throughout the module according to Gibbs (2003).  As a principle of good assessment practice, Nicol states that it is important for ‘assessment tasks to encourage regular study in and out of class and deep, rather than surface, learning.’ (2007;3)

One method of promoting independent, personalised, deep learning at university is to facilitate group work and drawing on peers’ support.  Within the core mathematics modules at St. Mary’s there is a strong emphasis on group work and mathematical talk.  However, this aspect could certainly be strengthened and made more fundamental to the course. One possibility could be to make peer assessment central to the module.  From conversation with colleagues at both Roehampton University and Newman College it is evident that peer assessment is a valuable process.  Both institutions report that engaging students in this process generates high quality mathematical discussion and develops their expertise in explaining concepts to others.   It would also contribute towards fulfilling several of the National Union of Students’ (NUS) principles of effective assessment, principally that assessment should encourage dialogue between students and their tutors and students and their peers (2010).  Brew (2003) and Brown, Bull and Pendlebury (1997; 172) corroborate the value of peer feedback by identifying that it focuses students and can lead to a deeper understanding.  It has the added benefit of modelling good primary assessment practice.  
A further advantage of peer assessment is that it is less threatening than ‘traditional tutor-led assessment which perpetuates a power differential whereby the learner is reduced to a position of ‘assessee’ – someone about who judgements are made rather than an independent, motivated learner.’ (Hinnett, 2002:178)  
Additionally, Youens and McCarthay report that ‘among a broad range of strategies used for subject knowledge development, peers were valued highly for many reasons, including their interactive and tailored support, and accessibility.’ (2007; 294)
Does the auditing process effectively prepare students for their teaching career?

Does it teach necessary study skills which will support future professional development?

In order to graduate, student teachers must show evidence of all 33 of the Qualified Teacher Status (QTS) Standards (TDA, 2008).  The following two standards are particularly pertinent to this paper;
Q7 – ‘Reflect on and improve their practice, and take responsibility for identifying and meeting their developing professional needs’ 

 Q32 – ‘Work as a team member and identify opportunities for working with colleagues, sharing the development of effective practice with them.’ 
(TDA, 2008; 8 and 12)

These standards clearly show there is an expectation for students to take responsibility for their practice and to take steps to ensure it is of a sufficient standard; this encompasses their subject knowledge. One resource that NQTs can draw upon in school is the mathematics co-ordinator.  Bottle states that ‘subject co-ordinators have a part to play in supporting teachers in specific subject knowledge issues’ (2007; 192).  Goodson and Hargreaves are in agreement as they write that working as a professional includes ‘a commitment to working with colleagues in collaborative cultures of help and support as a way of using shared expertise to solve the ongoing problems of professional practice.’ (1996; 21)  
The skill of collaborative working and the ability to use initiative to solve subject knowledge issues however may not be intuitive to some students.  Norton (cited in Attwood, 2009) states that ‘assessment design should be integral to curriculum design and should align with what it is we want our students to be able to achieve by studying the curriculum’.  Consequently, it could be argued that these skills should be assessed (and taught) at university level. Youens and McCarthay state that it is important ‘to encourage students to adopt a collegial approach to their own professional development, which will equip them to maintain their professional development throughout their careers’. (2007; 295)  Perhaps the focus of the audit in testing subject knowledge is misplaced and instead, a strategy which encourages students to identify weaknesses and take appropriate remedial action would be more fitting.    Reynolds and Trehan (2000) support this idea as they comment that assessment which mirrors the processes and dynamics which will arise during students’ future careers is of great value.   

Does the auditing process act as an effective gatekeeper to the teaching profession?
The responsibility of lecturers at St Mary’s to ensure that students graduate with a sufficient level of mathematics subject knowledge is taken seriously; the impact that sub-standard knowledge can have on children’s mathematics learning is well understood.  Despite this however, there is a concern that the auditing process does not act as an efficient gatekeeper to the teaching profession.  Table A (page 5), which shows the percentage of students who failed one (or more) subject knowledge assessments during the 2009/10 academic year, demonstrates the evidence for this statement.  As shown, the fail rate for the first audit is fairly high although the percentage of students who do not graduate due to their lack of mathematical subject knowledge (or the ability to pass the test) is likely to be extremely low.  

It could be argued that this is explained by the initial failure highlighting weaknesses which the students consequently address.  However, it seems strange that the high first audit fail rate does not result in a significant proportion of students being deemed unfit to teach.  Such a high level would surely indicate a certain percentage of students would fail to make the grade at all, but as shown, this is not the case.  
Failing Students; personal effects
There is clear evidence that at St. Mary’s there is a culture of lecturers being unwilling to fail students as an overall end result.  Hawe has observed ‘assessors giving the benefit of the doubt in marginal situations and of not awarding a fail when it was clearly warranted’ (2003; 372). This phenomenon is clearly evidenced at St. Mary’s; since 2005 only one student has had her course terminated as a result of not demonstrating sufficient subject knowledge through either an audit or viva.
Hawe (ibid) notes that assessors feel anxiety, stress and self doubt when faced with failing a student which can culminate in them passing a student who has not reached the required level.  This action is viewed as the path of least resistance, although it can result in feelings of shame and guilt for the lecturers.  Explanations for such actions centre on the complicated relationship between lecturers, students and failure; specifically, personal relationships between lecturers and students and the implicit message that failure sends to both the student and the lecturer.  Hawe (2003;373) writes that ‘it is well documented that students and assessors construe assessment as a process that reflects on their personal and/or professional worth.’  Ilot and Murphy (1997, cited in Hawe 2003) describe an acute sense of personal failure felt by assessors who did not achieve a successful outcome as they question whether the student failing is a consequence of poor teaching; this is clearly a difficult issue and one that can be circumnavigated by issuing a pass. 

‘Awarding a failing grade is a formidable responsibility in practice and academic setting as under such high stakes, a fail can have a devastating effect on those involved.  It can result in not only withdrawal from the programme but may well affect one’s career aspirations.’ (Hawe, 2003;397)  These high stakes are particularly pertinent to a professional course such as teaching and again, something which lecturers are unwilling to take responsibility for, particularly in the face of potential vehement opposition from failing students.  
Hawe states that ‘students and lecturers need to confront and address their propensity to personalise assessment’ (2003;379) and this is the foundation of the problem.   However, it is unlikely that the necessary reconfiguration of lecturers’ paradigms is imminent and it may be more effective to negate these limiting factors by instead turning to other forms of assessment.

Failing Students; team effects
Potential consequences of failing students for the reputation of mathematics as a subject area should not be underestimated.  Hawe (2003;377) writes that ‘too many fails on a course could lead to the quality of the teaching and the programme being queried by colleagues from other departments and management’. In an era where the accountability in higher education is high and scrutiny from both external agencies and students alike is intense, this concern can have a tangible impact on lecturers’ practice.  Indeed, it is this accountability perhaps which has maintained the place of the current cut-and-dried assessment processes within the mathematics modules.  Lecturers gain a certain amount of confidence from assessment procedures which on the surface appear to be rigorous and robust; they are proof that subject knowledge is taken seriously.  Hinett’s (2002) research found that lecturers can feel uncomfortable about relinquishing power and find it threatening to put the responsibility of assessment into someone else’s hands, for example students in the form of peer assessment. This is because they are ultimately responsible for ensuring that graduates are of a sufficient standard, it is perhaps understandable that this situation is as it is.  However,
‘Assessment is often described as having two purposes: one lies in measuring someone's performance to communicate it to the outside world; the other in helping the student to learn. The NUS, and many academics who study assessment, argue that there is currently too much emphasis on the former at the expense of the latter.’
(Attwood, 2009)

Perhaps lecturers need to have confidence in their own practice and processes and ensure that their assessment demands do not focus on proving the learning has taken place, but instead ensure the learning does take place.  At St. Mary’s this ‘acknowledgment of the dichotomy between assessment for accountability and assessment for development.’ (Hinnet, 2002;174) drives this research.  

What is the impact on students?
(a) Confidence and enthusiasm for mathematics teaching
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The proposal raised the question of whether the practice by which we aim to ensure standards of mathematical knowledge is injurious to the development of enthusiastic and confident teachers. Figures 1.1 and 2.1 show that approximately 25% of Year 1 and 2 students feel extremely worried about sitting an audit. 
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Figure 1.1
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Figure 2.1
It is a serious issue if one quarter of the students feel extremely anxious about the assessment, particularly as many commence level one of their studies with an embedded lack of confidence in their own competence in mathematics and their ability to teach it.  Throughout the taught sessions, lecturers work hard to build enthusiasm towards and a confidence in mathematics; it is illogical to undermine this by setting an audit.                      This is particularly applicable to those students who experience (repeated) failure; a group which table A (page 5) shows is not insignificant.  Indeed ‘there is a danger that academics will become so pre-occupied with justifying their practice (in the name of standards) that the people whom it affects the most will be forgotten.’(Hinnet,2002:174) This seems to be the case with the current process.

A further issue is that, as figures 2.1 and 2.4 show, there is a similarity between the proportion of Y2 students who feel very worried about taking an audit and the proportion who do not feel that an audit demonstrates the true extent of their mathematical understanding.  This suggests that the stress of a test situation prevents students from performing to the best of their ability which impugns the validity of the audit.
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Figure 2.4
(b) Study behaviour
Struyven, Dochy and Janssens  state that ‘students’ perceptions about assessment methods play a significant role in determining their study behaviour.’ (2005;325)  which suggests that if students value the process which they undertake, higher levels of engagement and effort can be expected. The Y1 data serves to corroborate this as figures 1.3 and 1.4 illustrate; only a small minority of students did not think that the audit was a fair representation of their subject knowledge and the large majority of students undertook at least 5 hours of independent study in preparation.  Equally, figure 2.3 shows that the majority of Y2 students spent less than 5 hours preparing for the audit; this correlates with the much larger proportion of Y2 who did not think that the audit demonstrated the true extent of their mathematical understanding.  Despite this being a crude measure, (as obviously the number of hours studied does not given any indication of the quality of the learning) it does indicate the importance of ensuring students perceive the assessment as worthwhile.  Altering current practices to take account of their viewpoint may well result in greater student effort and better learning.
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Figure 1.3
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Figure 1.4
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Figure 2.3
Figures 1.5 and 2.5 show that approximately 20% of the Year 1 and 25% of the Y2 cohorts strongly believe that the audit will have a positive impact on their future teaching career.  This is disappointing as the audits are designed to develop subject knowledge to enable the students to teach mathematics both competently and confidently.  By clarifying the impact subject knowledge has on a future teaching career and increasing these percentages, it could again result in greater student effort and better learning.  This is addressed further in the final section.  
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Figure 1.5
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 Figure 2.5
Conclusion
Ma (cited in Mooney and Fletcher, 2007;1) proposes that ‘a profound understanding of fundamental mathematics (PUFM) is crucial to effective mathematics teaching’.  This conclusion aims to draw together the key points from this paper and make recommendations for possible changes to the auditing process at St. Mary’s in order to ensure all students graduate with a PUFM.
Steps need to be taken to ensure that future auditing encourages a deep approach to learning which takes account of the students’ future profession.  Their study skills and ability to research independently and work collaboratively could all be successfully addressed with a different auditing structure.  One recommendation is to direct students to complete an audit of perceived competencies (possibly in a group if they so organise) to bring to a seminar. There are several recently published, relevant audits available such as the online one developed by the National Centre for Excellence in the Teaching of Mathematics (NCETM) or Mooney and Fletcher’s (2007) publication.  This would bring St. Mary’s in line with other comparable institutions and there are several advantages to this approach;

a) It would enable students to set personalised targets and give them ownership of and responsibility for their own learning.  Indeed, one student commented on the questionnaire that ‘the audit should be used to highlight areas of weakness’.  
b) It could stimulate high quality mathematical discussion between students, as well as offer the opportunity for them to tailor support and discussion to their needs specifically.  
c) It would break up the mathematics curriculum into manageable sections; one questionnaire response stated that ‘a better method of assessment would be separate subject audits on separate topics’.  Structuring students’ independent study into more feasible segments may lead to better learning.  

d) Students are relieved of the pressure that many feel during test and lead to a more accurate assessment of those who are adversely affected by test nerves.

Overall, these many advantages strengthen the case for using this new approach during the 2010/11 academic year.  In fact, one trial of the NCETM self-evaluation tools within an ITT setting concluded that ‘creating opportunities for students to identify their mathematics strengths and weaknesses and providing a supportive environment for them to take action is likely to result in raising the level of mathematics subject knowledge.’ (NCETM, 2010)
This approach could lead to the development of portfolios to include a range of both subject knowledge examples and notes and pedagogical resources.  This would develop parity between core subjects departments as a peer-assessed portfolio is one part of the assessment of scientific subject knowledge. Approximately one quarter of the Y2 cohort suggested portfolios as a preferable, alternative means by which to assess their subject knowledge.  Regular review of the portfolios throughout the year would encourage continuous study and ultimately they could be a useful resource for students on school experience.  One possible disadvantage of the portfolios could be an unmanageable marking burden on lecturers.  However this could be negated by creating a system of self-assessment, which would be valuable for the students in its own right.  For moderation purpose, lecturers could double mark all failed portfolios in addition to a random sample from each of the degree classes.  One questionnaire response commented that ‘portfolios are not fair as you cannot prove it was completed without help’.  However, if the learning journey itself provides valuable experiences and ultimately results in a good level of competency then this concern is nullified.
(See appendix B for an overview of the recommendations.)
Further considerations


This paper has focussed on students having secure mathematical subject knowledge as an end point; the ultimate aim.  A primary mathematics teacher must have secure subject knowledge to teach well; however, the inverse has been neglected.  It does not necessarily follow that a student with good subject knowledge is automatically able to plan, teach and assess primary school mathematics to a good standard.  

As discussed earlier, there are a significant number of students who do not feel that the audits will have a positive impact on their future career. This could be explained by the fact that they do not feel it has contributed towards an improvement in subject knowledge.  The above recommendations are designed to address this.  Alternatively, it could be that this viewpoint is held as students do not view the audit as relevant as it is so far removed from primary teaching practice so perhaps the application of subject knowledge should be the emphasis.  For example, Roehampton University plays students DVDs of children working mathematically which the students analyse and write an assessment of the children’s understanding of a given topic, thus demonstrating their own subject knowledge.  Incorporating such a way of working, possibly including the analysis of children’s misconceptions, may demonstrate more clearly to students that secure subject knowledge is of the utmost importance to the ultimate aim of being a good teacher (see appendix C for more detail of teaching-relevant assessment options).  Yet it could be argued that using such assessment techniques overlaps with the assessment of school experience and is not suitable for the assessment of subject knowledge.  However, it may be interesting to research any correlation between audit scores and grades awarded to mathematics lesson observations.  In fact, close analysis of lesson observations may inform the delicate balance between pedagogy and subject knowledge in seminars.
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Appendix A

Subject Knowledge Audits – Do they help you? (Level 3 students)

Please circle the section which most accurately describes your answer;

a) How do you feel taking a timed maths test as part of the module assessment?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Extremely 
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(Answers to qu. a)
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7 to 10

worried
	
	No 

problem


b) How many hours of study do you think you have completed in preparation for this audit?

	Less than 5 hours
	5-10 hours
	More than 10 hours




c) Do you think your maths subject knowledge has improved as a result of your preparation?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not

at all
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	Yes, a lot


d) Do you think an audit demonstrates the true extent of your mathematical understanding?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not

at all
	
	Yes, audit is fine


If you answered between 1 and 5 (inclusive please answer the following question):

A better method (e.g. portfolio) would be; __________________________________________________

e) Do you think lecturers have provided enough support in terms of preparing you for this audit?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, would have liked more help
	
	Yes, it was fine


f) Do you think this test will help your future teaching career?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not at all
	
	Yes, a lot


Age:                              _____________

GCSE Maths result:  _____________
Did you have to retake the 

	YES
	

	NO
	


Year 1 audit?      


Any other comments;

Subject Knowledge Audits – Do they help you? (Level 1 students)

Please circle the section which most accurately describes your answer;

a) How do you feel taking a timed maths test as part of the module assessment?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Extremely 

worried
	
	No 

problem


b) How many hours of study do you think you have completed in preparation for this audit?

	Less than 5 hours
	5-10 hours
	More than 10 hours




c) Do you think your maths subject knowledge has improved as a result of your preparation?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not

at all
	
	Yes, a lot


d) Do you think an audit demonstrates the true extent of your mathematical understanding?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not

at all
	
	Yes, audit is fine


If you answered between 1 and 5 (inclusive please answer the following question):

A better method (e.g. portfolio) would be; __________________________________________________

e) Do you think lecturers have provided enough support in terms of preparing you for this audit?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, would have liked more help
	
	Yes, it was fine


f) Do you think this test will help your future teaching career?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	No, not at all
	
	Yes, a lot


Age:                              _____________

GCSE Maths result:  _____________
Any other comments

Appendix B












Key





Leads to




              Associated advantage


Appendix C
Detail of more teaching-relevant assessment options
The students would need to apply their subject knowledge in order to complete any of the three following options.
1) Give students written evidence of children’s misconceptions (e.g. Spooner, 2002). They must identify the misconception(s) and plan the next steps for teaching.

2) Give students video tape of children working mathematically; they must assess the children’s understanding and plan the next steps for teaching.
3) Identify a specific learning objective and give students a range of teaching resources/questions to be used with children; they must select the most appropriate and justify choices made
Answer scale:





1   =   extremely  worried


10 =   absolutely fine





� EMBED Excel.Chart.8 \s ���





Answer scale:





1   =   extremely  worried


10 =   absolutely fine





� EMBED Excel.Chart.8 \s ���





Answer scale;





1   =   no, not at all


10 =   yes





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





Answer scale;





1   =   no, not at all


10 =   yes





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





Answer scale;





1   =   no, not at all


10 =   yes





� EMBED Excel.Chart.8 \s ���





Answer scale;





1   =   no, not at all


10 =   yes





If you wish to be entered into the prize draw, please enter your regnum here: ___________ ________________








Thank you for your time,


Gemma





If you wish to be entered into the prize draw, please enter your regnum here: ___________ ________________








Thank you for your time,


Gemma





Appendix B – An overview of the recommendations





Students are directed to complete a relevant audit* to bring to the session.








personalised learning





ownership of subject knowledge





peer support





target setting





Create a portfolio





Group discussion





parity with other core subject assessment





less stressful than testing for many





experience of peer assessment





useful resource when teaching





* Possible options; 


� HYPERLINK  "http://www.ncetm.org.uk"�www.ncetm.org.uk� – Self Evaluation Tools 


Mooney C and Fletcher M (2007) Primary Mathematics; Audit and Test


Students need to consider competencies, collate evidence, target set and begin to address weaknesses.
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