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INTRODUCTION 

There is, in New Zealand and in many overseas countries, an 
urgent demand-for more teachers qualified and competent to 
teach secondary school mathematics. 

In 1981 an international survey of mathematics achievement, 
conducted by the International Association for the 
Evaluation of Educational Achievement (I.E.A.), showed that 
New Zealand performed quite badly in the tests relative to 
other countries, particularly at the form 3 level. The alarm 
that was caused by these findings had the spin-off that 
funds were allocated to provide additional mathematics 
advisors around the country to investigate, and hopefully to 
remedy, the problem that seemed to be occurring in junior 
mathematics classes in secondary schools. 

One of the findings of investigations by mathematics 
advisors was that many classes, particularly junior classes, 
are being taught by teachers who have little academic 
background in mathematics and have received no training in 
mathematics education. This was seen by the Department of 
Education as a significant factor in the poor performance of 
students at the end of form 3, particularly as the 
performance of many students was seen to drop during the 
form 3 year. ( The I.E.A. tests were administered at the 
beginning of the third form year and again at year end.) 

The report on the I.E.A. findings ( Department of Education, 
1987) and the findings of the mathematics advisors, brought 
public attention to the shortage of trained secondary 
mathematics teachers. 

In 1987, at a conference of mathematics educators, it was 
suggested that the Department of Education trial a system of 
retraining teachers who have been primary trained or trained 
in other secondary subject areas, and who find themselves in 
positions where they are, or would like to be, involved in 
teaching secondary mathematics. This was seen as one 
expedient measure that could be taken to make up some of the 
shortage of trained teachers needed to take junior 
mathematics classes. Funds were allocated for this purpose 
and it was proposed to advertise a retraining programme in 
mathematics to be held in 1988. 

The retraining programme was to consist of two ten week 
courses, one held in Christchurch and the other in Auckland, 
with ten course members selected for each course. The 
courses were to be run by the Mathematics Education 
departments of the two teacher training institutions and 
funds were provided for relief teachers for all successful 
course applicants. 
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Consultation between the Department of Education and the 
teachers' colleges produced an agreed general format, and 
the two courses were to be similar in nature and involve 
full-time programmes running from August to October with a 
mixture of in-college and in-schools components. 

Appendix 1 ii the advertisement from the Education Gazette, 
1 November 1987, that described the intended courses and 
invited applications. 

As Head of Mathematics Education at Christchurch Teachers' 
College, I was involved in the preliminary discussions. Once 
it was clear that the courses were to be offered for 1988, 
it was necessary to decide who would be responsible for the 
training programme in Christchurch. There were two clear 
choices : myself or the Senior Lecturer in Mathematics 
Education. The Department of Education expressed a desire 
for someone who was not directly involved in running the 
course to evaluate the retraining programme . It was decided 
that I would evaluate the programme and that the Senior 
Lecturer would take full responsibility for the running of 
the programme and be designated the Course Tutor. From that 
point my involvement in the programme was only where it 
concerned my role as evaluator. There is a high degree of 
mutual respect between myself and the course tutor so that 
both of us felt comfortable with our roles. 

The report that follows is an evaluation of the 10 week 
mathematics retraining course held at Christchurch Teachers' 
College in 1988. 
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RESEARCH QUESTION 

Although a similar retraining programme was held at Auckland 
College of Education, each college was expected to design a 
course to meet the local and individual needs of those 
retrainees selected for the course. Each retraining 
programme was to be evaluated separately. The purpose of 
the evaluation was to determine how well the course at 
Christchurch Teachers' College met the criteria for 
successful retraining in mathematics, and to identify the 
strengths and weaknesses of the programme. This information 
is to be used by the Department of Education either to 
formulate similar retraining programmes or to investigate 
alternative schemes to meet the need for more trained 
teachers of mathematics. 

The research questions therefore were determined as: 

Did the 10 week retraining programme meet its 
objectives? What were its strengths and weaknesses? 
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LITERATURE REVIEW 

The following sources were consulted in an attempt to locate 
reports of similar retraining programmes, especially reports 
on the evaluatton of such programmes: 

(1) Journal articles 
(2) ERIC database 
(3) Colleges of Education in Australia. 

(1) The journals consulted were those specifically related 
to educational research and mathematics education in New 
Zealand and Australia, viz., 

. New Zealand Mathematics Magazine 
Arithmetic Teacher 
Journal for Research in Mathematics Education 

. Australian Mathematics Teacher 

. Mathematics in Schools 
New Zealand Journal of Educational Studies 
Research and Statistics Division Bulletin 

. Review of Educational Research 

The search was not exhaustive and covered only the past five 
years or so, but there appeared to be no specific studies on 
the topic. 

(2) A DIALOG search was undertaken using the following 
descriptors: 

.teachers or secondary school teachers 

.retraining or professional training or training 
methods or inservice education or transfer skills or 
skill development 

.mathematics or mathematics education or mathematics 
instruction or secondary school mathematics 

.evaluation 

Of the 22 items identified as possible useful material, only 
~h~ was ih any way relevant. Thia was a 49 page paper ( 
McGeever, 1984) presented at the Annual Meeting of the 
American Educational Research Association in Chicago 
Illinois, in 1984. The review of literature by McGeever 
indicated that he was unable to find any reports of earlier 
programmes of this type. His research report was 
particularly interesting because it was a summary of several 
such retraining programmes in the United States. Some of the 
courses were short and full-time, others were longer 
part-time programmes. McGeever identified several factors 
that seemed to contribute to the success of those programmes 
that had worked well, and were not present in those 
programmes that had not worked well: 



(a) the programmes were designed to meet the specific needs 
of a local area to fill specific shortages. ( The 
Christchurch course was intended to be of this typ~} 

(b) the tuition was met by, or subsidised with, federal 
funding. (~The Christchurch course was fully funded by 
the Department of EducationJ 

(c) care was taken in the selection of the retrainees. 
Those who fared best were the mature experienced 
teachers with at least four year's teaching. In 
addition it was found that the mathematics retrainees 
required a "sufficient aptitude" in mathematics. Those 
who were "drop-outs" were those who had low pre-course 
test scores in attitude and ability. (The Christchurch 
course required that retrainees be experienced 
competent teachers. It did not require any minimum 
entry standard in mathematics ability.) 

(d) the trainer had adequate mastery of content and 
experience in teaching. In addition, the trainer had 
the ability to relate to adult learners and was able to 
keep the group together for mutual support and to 
perform a nurturing role. ( The trainer/tutor for the 
Christchurch course was carefully chosen and had a 
proven track record of excellence in all of these 
areas.) 

(e) practice teaching was undertaken with experienced 
teachers and there was close liaison between the 
teachers and the coordinator/trainer/tutor . Teaching 
experience was gradual with a progression from easy to 
difficult content material. ( It was intended that the 
teaching practice section in Christchurch would be 
similar.) 

(3) There have been no previous retraining courses of this 
type in New Zealand. Australia, which faces the same 
mathematics teacher shortage problems as New Zealand, was 
seen as a likely source of information in this area. 

Christchurch Teachers' College has a circulation list of 
institutes in Australia that are involved in teacher 
education. There are seventeen such institutes on the list, 
which includes universities and colleges for advanced 
education. Appendix 2 is a copy of the letter that was sent 
to each of the seventeen institutes. 

Only six replies were received. The reasons for such a poor 
response rate are probably that 

(a) no such courses were held 
(b) the letter was not received in the first instance 

by the person best qualified to respond to it. 



Both these factors are suggested by the replies that were 
received (several of them starting in the vein "Your letter 
was passed to me by ... ") . 
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. Macquarie University replied that they knew of such 
retraining programmes in New South Wales but were unaware of 
any reports on the evaluation of them . 

. Brisbane College of Advanced Education reported that two 
such programmes, the most recent in 1986, had been run by 
th~ St~t~ Eduo~t!on 1n Queensland. No reports were 
available . 

. Macarthur Institute of Higher Education reported that they 
had not been involved in running retraining courses in 
mathematics. They had tried to get one off the ground in 
1986 but were unable to get sufficient suitably qualified 
starters . 

. Western Australia College of Advanced Education passed the 
letter on to the State Education of W.A. (now the Ministry 
of Education) who had conducted a one term course for 
primary teachers desiring to transfer to secondary teaching 
in mathematics. No further information was obtained from 
that source . 

. The St.George Institute of Education, Sydney College of 
Advanced Education, reported that they had run a course in 
Spring 1987 over 18 weeks with 32 hours face to face per 
week. This included Thursday mornings in schools and a block 
teaching practice. Most of the students were primary 
trained teachers, some with university mathematics , and the 
rest were secondary teachers from other subject areas. A 
screening test was given to determine eligibility for the 
course. This was set at 70% on the year 10 advanced 
moderator exam in mathematics. 
Of the 18 retrainees who started the course, 15 completed 
the entire course, and one year later they generally seemed 
to be doing well as teachers of mathematics in the lower 
years in high school. No formal evaluation of the programme 
had been carried out. A similar course was to operate in 
Spring 1988 but there were insufficient students satisfying 
mathematics entry requirements. 
Some 10 week retraining courses had also been run by the NSW 
Department of Education, but these had received considerable 
criticism from the NSW Teachers' Federation and had been 
moved into the College system . 

. Mitchell College of Advanced Education sent copies of two 
letters that offered opinions on the graduates of short 
courses in mathematics. 



The first of these ( Edgar, 1986) commends the efforts of 
teachers trained under a short-course system in order to 
fill a need for more mathematics teachers, but expresses 
concern that this method might be used as a long-term 
measure. It seems that these trainees were not already 
experienced teache~s, and were disadvantaged because they 
had not had the opportunity to cover aspects of school 
structure and routines or the psychological, sociological 
and philosophical aspects of education. 

Comments in the second letter { Dengate, 1986) point out 
that the Teachers' Federation had strongly opposed any 
dimunition of standards . Dengate felt that neither the 
Alternative Mode Diploma nor the 10 week retraining courses 
of New South Wales met the rigid standards of the normal 
accreditation requirements and that there appeared to be 
resentment for these "soft option" short courses. According 
to Dengate, teachers were particularly infuriated by the way 
vast amounts of money, that were needed for in-service and 
support services, were suddenly found for the 10 week 
retraining courses. Some generalisations were made regarding 
teachers of mathematics trained by non-traditional means: 

.10 week trainees who are primary trained make good 
junior secondary teachers and appreciate issues like 
thematic approaches, language, remediation, etc. However, 
by their own admission they lack the confidence to teach 
above junior levels and can cause difficulties in staffing 
distributions . 
. A.M.D. candidates may be academically sound in 
mathematics content but do not always understand learning 
difficulties or the need for activity-based approaches. 

As the retraining course at Christchurch Teachers College 
was to contain trainees with different backgrounds , and did 
not set a minimum entry standard, it was considered likely 
that the needs of the individuals may vary considerably, 
particularly the need for content coverage. Allowance was 
made in the programme for the retrainees to have time to 
work on personal content deficiencies. 



SELECTION OF RETRAINEES 

The requirements for selection to the retraining course are 
stated in Appendix 1. Preference was to be given to List B 
classified teachers with at least three years teaching 
experience who currently held a permanent position in a 
state school. This preference was adhered to in the 
selection process. 

The selection was done by the Department of Education with 
the College tutor being called in to participate·in the 
final selection. Candidates were not interviewed nor asked 
for any written statement on their reasons for wanting to 
undertake retraining. No entry standard of ability in 
mathematics was required. The principal of the school at 
which the applicant was teaching was asked to attest to the 
applicant's competence as a classroom teacher, and in some 
cases information was included from inspectors or 
mathematics advisors. 

There were 21 applicants. The 10 selected for the course 
were all in the top preference category (qualified under 
paragraph 3 of Appendix 1.) The intention was clearly to 
take teachers currently in state schools, retrain them, and 
send them back to their schools. It was not seen as a 
priority to create "new" mathematics teachers or to retrain 
those teachers currently unemployed. That being the case, 
one must say that the selection satisfied the stated terms. 

The unsuccessful applicants were either not in the top 
preference category, or were rejected on other clear 
grounds. Those who were unsuccessful applicants can be 
categorised as follows: 

. 3 currently unemployed 

. 3 currently relieving teachers 

. 1 currently part-time teaching 

2 in positions where they would not be involved in 
much classroom teaching 

1 not competent in present role ( inspector's report) 

1 with a very poor application presentation 

Some of these retrainees may have been very suitable for 
retraining, but they did not meet the selection criteria as 
stated. 
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RETRAINEE BACKGROUND 

The information on the application forms of the successful 
applicants was summarised. Categories used were gender, age, 
academic qualifications, type of teacher training, teaching 
experience, mathematics teaching and type of school. The 
purpose of investigating the backgrounds of the applicants 
was to establish base data for later investigation of 
possible patterns in performance or attitude. 

The successful applicants had a very mixed background 
indeed, as evidenced by the following summary data: 

gender 

age 

5 female 
5 male 

1 aged 25-29 
3 aged 30-34 
3 aged 35-39 
1 aged 40-44 
2 aged 50-54 

academic qualifications 
1 Masters degrees 
4 Batchelor degrees 
3 Diplomas 
2 with no tertiary qualifications 

teacher training 
5 primary trained 
5 secondary trained 

(primary people were mainly teaching in area schools, 
secondary people came from Physical Education (2), 
Technical, Science, and Teaching the Disabled) 

teaching experience 
2 with 4-5 years 
4 with 9-10 years 
3 with 15-20 years 
1 with 32 years 

mathematics teaching 
2 with none 
2 with 1 or 2 years recent teaching 
5 with 4-7 years 
1 with 13 years 



type of school (current) 
3 area schools 
4 co-ed schools 
2 single~aex boys 
1 single-sex girls 

l \ 

Subsequent to selection, one of the unsuccessful applicants 
who had trained and taught overseas and had been relieving 
teaching at an integrated girls' school in Christchurch, was 
permitted, but not funded, to join the course. 

The course then had 11 participants with very different 
backgrounds. The selection criteria were clearly met by the 
selection procedure. Whether or not the selection criteria 
were ideal for choosing the most suitable people for 
retraining is another matter. That decision was a policy 
decision that was made before the retraining course was 
advertised. Whether it is better to spend considerable sums 
of money on improving the skills and attitudes of current 
teachers, or to use it to create additional teachers of 
mathematics, from part-time or from unemployment, is not a 
simple decision . Ideally both should be happening, but 
where limited resources are to be allocated, it may be 
important to ensure that those chosen for retraining are 
selected on the basis of probable quality of end-product 
rather than current status qualifications, which may or may 
not be the same thing. 
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EVALUATION DESIGN 

The basic design of the evaluation is a "One group Pre-test 
Post-test" ( Popham,1975 ) . The advantage of this type of 
test is that it is easy to administer, but the results can 
only be considered valid for the particular group being 
tested, and are not therefore necessarily transportable to 
other even very similar groups. Consideration was given to 
other designs and in particular the possibility of using 
comparison groups. There are three main reasons why the 
one-group evaluation was chosen: 

(1) The Department of Education suggested that this type of 
design would be appropriate. 

(2) A comparison could have been made with the Auckland 
College of Education retraining programme. The two colleges 
consulted on the approach, content and format of the two 
courses. There was naturally a great deal of material common 
to both courses, and the overall schemes look very similar 
on paper. However, each college intended to work within 
those common parameters to design a course to meet the needs 
of the retrainees selected for the course to be run in the 
particular college. The programme was to be deemed a 
"success" if it met the needs of the particular region and 
the particular people involved. It was decided to evaluate 
the courses separately, as the criteria for success and the 
particular strengths and weaknesses of each programme would 
not necessarily be expected to be the same. 

(3) A comparison could have been made with the pre-service 
mathematics education courses at Christchurch Teachers' 
College. It would be possible to compare pre-test and 
post-test levels of knowledge of content, and perhaps 
teaching method, with trainees undertaking pre-service 
courses. The pre-service and the retraining courses have a 
lot of common material. There are fundamental differences, 
however, in the nature of the intake to these courses. 
Pre-service trainees are all graduates, or very nearly so, 
and almost all have university level mathematics 
backgrounds. The retrainees are retraining because they do 
not have this type of background. In addition the retrainees 
are already experienced teachers so they bring a different 
set of skills and a different set of needs to the course. 

It was decided to evaluate the effectiveness of the course 
by determining how well the course met specific criteria 
determined before the course by the people concerned. In 
addition the Department of Education wanted the strengths 
and weaknesses of the programme to be identified and/or 
recommendations to be made based on the course evaluation. 
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SUMMARY OF CRITERIA 

The research question was to determine how well the course 
met its objectives. The "objectives" were determined by 
asking all the people directly concerned with the programme 
what they considered were the criteria for the course to be 
a success. The question was asked in a manner that would 
hopefully elicit specific criteria related to the 
end-product. The question asked was: 

At the end of the programme, what skills/ knowledge/ 
understanding/ experience would you expect (the 
teachers who are retraining) to have gained? In other 
words, for the course to be a success from your point 
of view, what do you expect (the retrainees) to achieve 
from the course? 

The question, which required written response, was asked of: 

.the retrainees 

.the schools from which the retrainees came (the 
principal in consultation with the head of 
mathematics) 

.Christchurch Teachers' College (the course tutor) 

.the Department of Education ( Teacher Education 
Division) 

.the mathematics teachers in Christchurch schools 
assisting with teaching practice. 

Appendix 3 is a sample letter of request. 

The type and the number of criteria listed by the groups 
involved varied considerably, but there were naturally a 
large number of items, such as content knowledge and new 
teaching methods in mathematics, that all groups included 
in their lists. 

While there does not seem much value in listing all the 108 
criteria given, it is of interest to note the different 
responses from the different groups. 

The shortest list came from the Teacher Education Division, 
Department of Education. The 9 criteria, given here in brief 
as skills/ knowledge/ awareness etc. rather than full 
statements of criteria or objectives, reflect the intended 
nature of the course from the group responsible for the 
retraining programme . 

. content to form 5 

.using methods from other teaching areas in mathematics 

.using new methods in mathematics 

.calculators, computers etc. 



.problem solving, investigations 

.projects in mathematics 

.gender and cultural issues 

.course planning 

.teaching in an interesting, relevant way 

The associate teachers in the Christchurch schools that were 
used for the in-schools teaching practice listed 11 
criteria. The ones mentioned most often (three times or 
more) were : 

.content acquisition 

.approaches and methods in mathematics 

.experience and practice in teaching 

.boosting confidence in one's teaching of mathematics. 

The skills and knowledge that this group of practising 
teachers thought should be part of the programme tended to 
be less general than those listed by the Teacher Education 
Division. That is, they viewed the requirements in terms of 
specific, classroom related requirements rather than general 
areas of mathematics education. Examples of these are: 

.knowledge of current texts 

.techniques for mixed ability 

.preparation of resource material 

.ideas for lesson starters 

The course objectives given by the course tutor at 
Christchurch Teachers' College were similar to those given 
by the practising teachers. The 14 criteria included the 
same items with a few more specific practical aspects of 
teaching. General areas were: 

.content to form 5 

.confidence to teach to a range of form 3-5 classes 

.experience in teaching (in-schools practice) 

.enjoyment of the course 

and specifics included 

.syllabus knowledge 

.lesson planning 

.computers and calculators 

.practical activities 

.equity issues. 

Appendix 4 is the Course Outline that was issued by the 
tutor at the start of the programme. This reflects the 
criteria for retraining as perceived by the course tutor and 
by other mathematics educators who were involved in the 
initial discussions. 
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The retrainees themselves had a longer "wish list". Their 
lists were considered to be the most crucial as the 
programme was intended to meet the needs of the individuals 
concerned. It was recognised, however, that until the 
retrainees had actually completed the course and done some 
teaching of mathematics themselves, their perception of 
their needs might not reflect their actual needs. In other 
words, they might not know what they need until they need 
it! This did not apply to the same extent to all retrainees 
as some had considerable experience in teaching mathematics, 
but even these people had no training in mathematics 
education and therefore may not have been aware of all the 
areas that ought to be covered in a retraining programme or 
the emphases that are appropriate. It was important 
therefore that two things happen. Firstly the criteria for 
success of the retraining should not be judged solely on the 
pre-course need p~rceptions of the retrainees, but include 
the perspectives of experienced teachers and educators . 
Secondly, the retrainees should have the opportunity to 
reassess their initial statements of needs at the end of the 
course to identify those items that retrospectively they 
considered inappropriate . 

Not withstanding these reservations, the criteria listed by 
the retrainees were in fact very similar in most areas to 
those already mentioned. Amongst the 25 criteria listed by 
the retrainees, the most commonly mentioned items (three 
times or more) were: 

.content to form 5 

.teaching methods and approaches in mathematics 

.developing resources 

.lesson structures 

.mixed ability teaching 

.personal refreshment 

.testing for understanding 

There were a number of items, such as higher content 
knowledge, classroom organisation, knowledge of uses of 
mathematics topics, etc., that were not mentioned by the 
previous groups. There were also items such as equity issues 
in mathematics and problem solving approaches (both areas 
considered vital by mathematics educators) that were not 
mentioned by the retrainees. 

The largest list, containing 39 different criteria for the 
retraining programme, came from the home schools of the 
retrainees. The principals were asked for their opinions 
after the course had commenced so that they would not confer 
with, and possibly then just reflect the opinions of, the 
persons from their schools selected for the programme. They 
were invited to consult with the Head of Mathematics if they 
felt it was appropriate. 



Most of the items that the previous groups had listed were 
mentioned amongst the combined list from the principals. 
Some new items occur in this list, however, that seem to 
indicate that the principals had very high expectations of 
what should be covered in the retraining programme. The 
sheer number of items listed tends to support this 
indication. Some of the items are quite beyond the intended 
(and advertised) intention or scope of the retraining 
programme, viz : 

.coping with E.S.L. students 

.writing schemes of work for Sixth Form Certificate 
courses 

.internal assessment procedures at forms Sand 6 

.remedial programmes for mathematics. 

These were not frequently mentioned items and probably 
reflect the specific needs of smaller schools where there 
are no specialist mathematics teachers. 

Once the lists of criteria were received from all the 
persons concerned, they were sorted into categories in order 
to establish a summary list that reflected the overall 
objectives of the course from the combined perspectives 

Criteria that were mentioned by two or more individuals 
(from any group) were included in the list, and the items of 
course content were divided into areas in common, e.g., all 
items related to resources were grouped together .There were 
11 such areas of course content and these covered 26 
specific criteria. 

There were three other general areas that were needed to 
cover the criteria that were not related specifically to 
course content. They were the criteria concerned with 

.the course tutor 

.the in-schools programme 

.overall evaluation 

These 3 general areas covered 12 criteria. 

The items listed for course content and the general areas 
were used to produce a course evaluation questionnaire which 
is given in Appendix 5. 



RETRAINING PROGRAMME 

The Retraining Programme course outline (Appendix 4) was 
given to retrainees at the beginning of the programme. In 
addition to this initial course outline, the course tutor 
took into consideration the lists of criteria for successful 
retraining that had been received from the various groups. 
The retraining programme deviated slightly from the proposed 
course (Appendix 4), and consisted of the following 
programme 

The course was based at Christchurch Teachers' College, with 
the retraining group kept as a separate group and not 
integrated into pre-service training courses. Although it 
had been intended to use other lecturers from the 
Mathematics department, the course tutor took the entire 
in-college course. During the in-college course, the 
training consisted of 

.lectures and demonstration lessons by the course 
tutor 

.practical sessions such as games, classroom 
activities and computer sessions 

.individual and small group activities such as lesson 
planning, problem-solving and investigations 

.time for individual remedial work on syllabus content 

.tutorial sessions as required 

All topics listed in the proposed course were covered, but 
some areas, such as assessment and mixed ability classes, 
were not given full coverage because of lack of time. 

Retrainees were expected to take responsibility for 
overcoming their own deficiencies in subject content up to 
form 5 level. Guidance was given, and time was allocated, 
for this purpose. 

An important part of the retraining programme was the 
in-schools programme. In order to practice the approaches 
being covered in the college programme, the retrainees spent 
a 3 week teaching "section" in Christchurch schools, working 
with experienced associate teachers. 
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PRE- AND POST-TESTS ON CONTENT KNOWLEDGE 

One very important aspect of the retraining programme, and 
the first-named item in almost every list of criteria, was 
the acquisition of a suitable level of content knowledge in 
mathematics. Because of the limited background of the 
retrainees, it was decided by the course tutor, in 
consultation with the Department of Education, to set the 
competency level at a minimum standard. The end-product of 
the retraining programme was intended to be competent 
teachers at the form three and four level, so the required 
level of competency was set at the form five level. This had 
the added advantage that the entry standard to the 10 week 
retraining programmes in Australia had been set at a similar 
level, so a pre-test at this level could be used to gauge 
how the Christchurch retrainees would have met Australian 
eligibility criteria for mathematics content competency. 

The test selected was a Level Three paper from the Auckland 
Levels Scheme which is based on the Nelson-Marlborough 
Mastery Levels Scheme. Level One is the most difficult and 
Level Five the least difficult based on the School 
Certificate syllabus, so Level Three covers the standard 
expected from an "average" School Certificate candidate. 
Th~ Auckland Levels Scheme papers cover the whole year's 
work (in three parts) so they give a very good coverage of 
the content required at form five. One such paper was 
administered at the start of the retraining programme. The 
results were recorded and the retrainees and the course 
tutor also used the test and the test results to identify 
individual areas of content deficiency that needed to be 
worked on over the 10 week period. 

At the conclusion of the retraining programme, an 
"equivalent" test at the same level was administered and the 
results compared with the pre-course results. The Levels 
tests are "equivalent" from year to year in that specific 
items are used to cover the syllabus and these items are 
repeated each year . Numbers, diagrams or details are 
changed but the items and the level of difficulty are kept 
as constant as possible. Consideration was given to the 
possibility of giving half the group Test A and the other 
half Test Bas a pre-test, and then reversing the tests with 
each half as post-tests. This would have meant that the 
retrainees would not have been permitted to keep their 
pre-tests during the retraining programme, as this would 
have allowed possible access to the post-test items. It was 
important that the retrainees be able to keep their 
pre-tests during the course, as they were expected to use 
this material as a basis for revision of unfamiliar content. 
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For the required purpose of gauging the general level of 
ability of the retraine~!, it Wbs felt that sufficient 
~ccur~cy would be obtained by using two different year's 
equivalent tests. The 1987 paper was given, as a single test 
with no set time limit, as the pre-test; the 1986 paper was 
given as the post-test. Raw scores were out of a total of 
120 marks, from the three term tests, worth 40 marks each, 
in the Auckland Mastery Scheme papers . 

The results in Table 1 are given in percentages . The 
results are listed in descending order of pre-test score 
with each person's corresponding post-test score alongside. 

TABLE 1 

PRE- AND POST-TESTS OF FORM 5 CONTENT KNOWLEDGE 

RESULTS: PERCENTAGE SCORES 

PRE-TEST 

92 
90 
89 
81 
78 
73 
69 
61 
43 
43 
38 

POST-TEST 

94 
95 
79 
85 
97 
78 
85 
72 
73 
73 
67 
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Based on overseas findings, it would seem reasonable that 
retrainees should be able to score 70% or better before 
commencing the course. 

The results of the pre-test (Table 1) show that five of the 
retrainees failed to meet this standard, and three of the 
retrainees whose scores were below 45% indicated very weak 
backgrounds indeed. 

An appropriate level of "mastery" of the content at this 
level, for teachers of junior classes, is seen to be more 
like a score of 90% . This was the level suggested by 
several experienced mathematics educators. 

The results of the post-test show that only three of the 
retrainees achieved scores of 90% or better, and two of 
these had achieved this level in the pre-test anyway. It is 
likely that a score of 90% is too high an expectation for 
teachers who have not yet been through the syllabus 
thoroughly, in the manner one does when having to teach it. 
Certainly all retrainees except one made improvements in 
their test scores from pre- to post-test. The one person 
whose score decreased was known to be "demotivated" on the 
day of the post-test and admitted to not giving "his best 
effort". The persons who made the greatest improvements 
were, not surprisingly, those with very low pre-test scores 
who had the greatest deficit to make up over the ten weeks. 
The four retrainees with weakest pre-test results, in spite 
of making big improvements, were still unable in the 
post-test to score over 75%. In terms of meeting the 
criteria of the retraining programme, significant gains were 
made in content knowledge but the weakest of the retrainees 
were still not "competent", and by their own admission were 
still not confident, with content at the form 5 level. 

NOTE ON EVALUATION PROCEDURES: 

Content knowledge gained from the course is a relatively 
easy measure to obtain by pre- and post-test. Other aspects 
of training such as teaching method create difficulties. One 
of the problems is that to create test items, the content of 
topics like problem solving, gender and mathematics, 
extension work, coping with mixed ability etc., would have 
to be trivialised to the point that the results of pre- and 
post-tests would have limited value in ascertaining the 
effectiveness of the programme. The retrainees came from 
such different starting points and had different needs. A 
"test" that attempted to cover all aspects of the retraining 
course for all retrainees would require an unmanageable 
number of test items. A pre- and post-test consisting of a 
great number of trivial items did not seem justified. 
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Only content knowledge, therefore, was pre- and post-tested. 
All other aspects of the retraining programme were evaluated 
by the post-course questionnaire ( Appendix 5) based on the 
pre-determined criteria. In the questionnaire, the 
retrainees were asked to rate the effectiveness of the 
course, for them personally, against the stated criteria. 
Opportunity was given for comment on each item. The 
questionnaire was administered in the final week of the 
programme. 

The retrainees were also given back their own responses, 
made at the start of the course, to the question on course 
criteria. They were asked to reassess their personal 
criteria at the end of the course to see which had been 
achieved, which had not, and which were now deemed to be 
irrelevant, unrealisitic or inappropriate. 

In addition to the pre- and post-tests of content knowledge 
and the post-course questionnaire, two "verbal feed-back" 
sessions were held. The first was held immediately following 
the three week in-schools teaching section. Both the 
retrainees and the tutor felt dissatisfaction with the three 
week section, and it was felt that it would be valuable to 
have an open discussion on the matter, while the event was 
fresh in the memory, in the presence of the tutor and the 
researcher. The second discussion session was held 
immediately following the administration of the evaluation 
questionnaire in the absence of the tutor, who deliberately 
disassociated himself from the evaluation procedures. 
Summary comments were recorded from both sessions. 

Results of all these aspects of the course evaluation are 
contained in the following sections. 



EVALUATION OF COURSE CONTENT 

The post-course questionnaire contained 26 items covering 11 
areas of the course content. These items covered the course 
content as described in the course outline ( Appendix 4 ) 
and also included other items that had been mentioned in the 
lists of criteria as topics that should be covered. 

The retrainees were required to rate these 26 items on a 1-5 
scale and to add comments if they wished. 

A summary of the responses follows on the next two pages. A 
course evaluation sheet, as in Appendix s, was used to 
summarise the number of responses to each item. This gives a 
pictorial summary of the spread of responses. The mean 
response is recorded beside the summary of responses for 
each item. The course tutor also filled in a questionnaire, 
and his response to each item is marked with an asterisk so 
that it can be seen how his responses fit with the general 
pattern. Where two or more people have commented in the same 
way on an area of content, the general tone of the comments 
has been recorded in the space provided. The responses will 
provide useful feedback for planners of future retraining 
programmes. 
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Items of course content that were considered to have 
received "good" ratings by the retrainees were those whose 
mean rating was less than 2.5 (half way between 2=high and 
3=moderate). These were the items related to 

.familiarisation with current teaching approaches in 
mathematics 

.ideas and resources for practical classroom activities 
and games 

.familiarisation with resources for teaching 
mathematics 

These items also received good ratings from the tutor in his 
post-course analysis and were items that appeared frequently 
in the lists of criteria established earlier. 

The items that received "poor" ratings were deemed to be 
those whose mean rating was more than 3.5 (half way between 
3=moderate and 4=low). Not surprisingly, these were items 
that had been listed as criteria by some individuals but had 
not formed part of the course content, or had received only 
scant attention. Specifically, they were items related to 

.senior school syllabi 

.senior school content knowledge 

.planning schemes of work 

.mixed ability 

.assessment in mathematics 

.equity issues 

.historical perspective 

There are two areas of content that need particular mention 
with reference to the low ratings they received. The topics 
were those concerning mixed ability and assessment. Because 
of other timing problems of organisation it was necessary to 
administer the questionnaire at the beginning of the final 
week of the course. The retrainees knew that these two 
topics were to be covered in the last week of the course but 
they had been asked to rate each item according to their 
personal feelings of satisfaction at the time. Some aspects 
(of mixed ability in particular) had already been covered in 
other parts of the course so not all ratings were "very 
low'', but the analysis of coverage of these areas of the 
content is not appropriate from this questionnaire. All the 
items that received poor ratings were items that were not 
covered, or were covered only superficially. 

The written comments that have been recorded in the 
summaries reflect the opinion of more than two individuals. 
The main criticism that came through in the comments was the 
lack of time spent on specific areas. Most people seemed to 
want more time on all but those items that received the best 



ratings. Presumably these items received good ratings 
because they were given sufficient time. 

There were some individual comments, not recorded in the 
summary because they were not mentioned more than twice, 
that suggested that the balance of time spent on various 
items did not meet the needs of all individuals. 
Unfortunately for future course planners, these comments 
were not consistent. Where one person felt a topic needed 
less time, another would comment that more time should be 
spent on it. What comes through from this is that although 
the course content may need to be covered by all retrainees, 
the balance of coverage needed may vary considerably. More 
attention could perhaps have been given to structuring parts 
of the course to allow individuals to cover specific topics 
at a depth suited to their individual needs. This technique 
was used with content coverage, where retrainees used the 
pre-test results to identify areas of weakness and were 
expected to work individually on the areas that needed 
attention. This was only partly successful, and may have 
been improved if regular tests were given on areas of 
content to reinforce the self-study habit and to provide 
feed-back. 

The ratings by the course tutor, shown in the summary by 
asterisks, were compared with the mean ratings to see if the 
perspective of the tutor was in line with that of the 
retrainees. 

A good match was deemed to be where the tutor's rating was 
within 0.5 of the mean rating. This occurred in only 4 of 
the 26 items. 

A reasonable match was deemed to be where the tutor's rating 
was within 1.Q of the mean rating. This occurred in 14 of 
the 26 items, still only just over half. 

A poor match was deemed to be where the tutor's rating 
differed from the mean rating by more than 1.5. This 
occurred in only 4 items. One item was outside 2.0 of the 
mean, but this related to setting and marking tests, a topic 
that was covered after the retrainees had completed their 
evaluations. There did not appear to be any particular types 
of items that had poor matchings, except, as already 
mentioned, those items where there had not been enough time 
to cover the topic as intended. In these topics, 
particularly those on mixed ability and assessment, it is 
likely that the retrainees were expecting more coverage than 
was possible in the time that was left. 

Most items were reasonably matched. It is interesting to 
note that in 21 out of the 26 items the tutor rated the item 
more favourably than the mean rating for the retrainees. 
One reason could be that the actual course content matched 



the tutor's criteria in that all the items in his original 
course outline were covered to some extent. This was not the 
case for all retrainees, some of whom wanted or expected 
topics such as senior work that were outside the brief of 
the retraining programme. The low ratings given by some 
individuals will have affected the overall mean rating so 
that the mean for some items compares unfavourably with the 
tutor's rating. A further reason for the better ratings by 
the tutor is that the retrainees seemed to have had very 
high expectations of what could be achieved in a 10 week 
retraining programme. The tutor, experienced in pre-service 
training of mathematics teachers, may have had different 
expectations and been able to compare the course more 
favourably with the expectations of what could be achieved 



EVALUATION OF COURSE TUTOR 

In view of the importance attached to the role of the tutor 
in the analysis of successful overseas retraining 
programmes, the effectiveness of the tutor was evaluated 
using the criteria suggested by such studies in the United 
States. 
Ratings from the questionnaire for these criteria can be 
seen in Table 2. 

TABLE 2 

EVALUATION OF COURSE TUTOR 

-nurturing role, 
keeping group cohesion 

-mastery of content, 
teaching experience 

-ability to relate 
to adult learners 

-liaison with associates 
in school 

1 2 3 4 5 
high low 

(number in each 
category) 

5 2 3 1 0 

6 4 0 0 1 

1 6 1 2 1 

0 3 2 1 5 

mean 

2.0 

1. 7 

3.1 

3.7 

The mean ratings for the four categories are shown. Using 
the same cut-off points as before, the first two areas were 
rated highly (less than 2.5); the ability to relate to 
adults was moderate; the liaison with schools was rated 
poorly (more than 3.5). The comments that accompanied these 
ratings indicated that the retrainees were unaware of the 
liaison so did not know how to rate it. The tutor himself 
felt that this role was not handled as well as he would have 
liked, mainly because of disruptions to the schools' 
programmes and his own timetable. The liaison also varied 
from school to school. 

There were two retrainees whose ratings were consistently 
lower than the others; as will be seen in the overall 
ratings, these responses were consistent with the overall 
lower ratings that these two persons gave to most items. 
The accompanying written comments reinforced the overall 
favourable ratings and included some helpful suggestions 
from some retrainees that the course might have been 
improved if the tutor had 



.made more allowance for the maturity and experience of 
the group. There was a feeling expressed that they were 
sometimes treated as pre-service trainees . 

. taken more notice of their perceived needs and 
consulted more on course direction. Individual needs 
differed widely and were not always met by the tutor's 
course coverage . 

. spent more time sharing his own knowledge and 
experience by demonstrating approaches and techniques. 
The demonstration sessions that were given by the tutor 
were highly valued and considered as highlights of the 
course . 

. shared the teaching with other lecturers and teachers 
so that a variety of styles could be observed and the 
load on the tutor could be shared. 

Overall the contribution of the tutor was seen as a major 
factor in the success of the course and his approach was 
described as supportive, friendly, stimulating, encouraging 
and knowledgeable. 



EVALUATION OF IN-SCHOOLS PROGRAMME 

The opportunity to practise in the classroom the skills 
being covered in the retraining course, was seen as an 
important and an integral part of the programme. 
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Prior to the commencement of the programme, a meeting was 
held with the teachers in schools who had been chosen as 
suitable role models and associates to work with retrainees 
in the schools. All aspects of the in-schools programme were 
discussed so that the associates had a clear idea of what 
was expected from them. These teachers had been carefully 
chosen and did a good job in supporting the retrain~es in 
schools. 

There were however several problems with the in-schools 
programme that had not been anticipated by any of the 
parties concerned. 

Although the schools and associates were carefully selected 
and the tutor spent time discussing the requirements with 
them prior to the course, external factors adversely 
affected the smooth running of the in-schools programme. A 
change in status of some chosen associates necessitated last 
minute changes in the choice of teachers and schools used. 
There was not time to discuss the programme in detail with 
these people as had been hoped. Stop-work meetings disrupted 
the programme and the liaison of the tutor with the 
associates and retrainees was interrupted by his required 
absence to participate in a school Inspection. 

The ratings, related to aspects of the in-schools programme, 
by the retrainees in the post-course questionnaire are given 
in Table 3. 

TABLE 3 

EVALUATION OF IN-SCHOOLS PROGRAMME 

-observation of other teachers 

-opportunity to gather resources 

-teaching experience 

1 2 3 4 5 
high low 
(totals in each 

category) 

0 1 1 4 5 

1 2 4 3 1 

1 0 3 5 2 

mean 

4.2 

3.1 

3.7 
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The figures in Table 3 indicate a considerable degree of 
dissatisfaction with the school section aspect of the 
retraining programme. The mean ratings for the three aspects 
of the in-schools section were 

It was mentioned earlier that a discussion session was held 
with the retrainees immediately following the 3 week 
in-schools section, because of the problems that the 
retrainees had experienced during this time. The comments 
received from the retrainees at that time were reflected in 
the poor ratings that the in-schools programme received in 
the post-course questionnaire. 

The degree of unhappiness varied, and seemed to be related 
to the amount of previous experience in teaching mathematics 
and the basic content confidence. 

The major difficulty with the in-schools section arose from 
the fact that the teaching experience was artificial, in 
that the retrainees were not with classes or pupils who 
regarded them as "teachers". Although the associate teachers 
had tried to prepare the classes to expect "real" teachers, 
the retrainees were treated by the pupils like pre-service 
trainees and experienced all the management and control 
difficulties associated with teaching under those 
conditions. They had not expected to encounter such problems 
as they were all experienced teachers, and the experience 
left some of them with their confidence shattered. As a 
result of the management difficulties they found it 
difficult to put their planned lessons into practice, 
especially where the lesson included "new" or different 
approaches from those used by the normal classroom teacher. 
Frustration was felt at their inability to put into practice 
the ideas and lessons they had prepared and there was 
insufficient time to build up the relationship with classes 
that they felt were needed to make their teaching effective. 
This was felt most keenly in the low-ability and/or less 
mature classes. 

The opportunity to see other teachers and to gather 
resources varied with the school. Some excellent role 
models were observed, but factors such as examinations, 
class trips and busy teachers prevented the retrainees from 
gaining as much as they would have liked from the 
opportunity to observe and work with a variety of teachers. 
The low mean rating of 4.1 for opportunity to observe other 
teachers reflects the frustration that the retrainees felt 
in being unable to adequately observe experienced 
mathematics teachers in the classroom. 

The associate teachers were asked to comment on the 
in-schools programme. Written comments were received from 
all schools. The associate teachers all agreed with the 
frustrations expressed by the retrainees, particularly with 
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respect to the lack of time that was available, but did not 
feel as negative about the in-class performance of the 
retrainees. Two teachers felt that the performance of the 
retrainees was disappointing; the others felt that the 
retr3inees had performed as one would expect when taking on 
a strange class in an unfamiliar subject. The problem seemed 
to be with the expectations of the retrainees that the 
classes would treat them as they were used to being treated 
in their own classrooms. 

In the verbal feed-back session, held immediately after the 
in-schools section, comments were made that the associate 
teachers had given the retrainees a great deal of 
assistance. The retrainees spoke very highly of the support 
and encouragement given to them by the teachers in schools, 
but overall it was felt that the time in schools was 
"wasted" time. More value could have been derived, they 
thought, from teaching episodes to their peers at College 
and waiting until they were "at home" before tryin:5 out 
whole lessons. Some of the retrainees found that their 
confidence had in fact been diminished by the experience, 
and those whose background was weak in mathematics felt they 
were not "ready" to face a block teaching section. The 
in-schools programme, they believed, would have been better 
with more observations of good role models, shorter teaching 
"episodes", and a varied approach to the time spent in 
schools according to individual needs. 
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RETRAINEE OVERALL COURSE EVALUATION 

The final section of the post-course questionnaire asked the 
retrainees to evaluate the course overall, to list the most 
positive and least positive aspects of the course, and to 
add any final comments. 

Table 4 contains the summary of the ratings given to the 
course overall by the retrainees. The categories are 
abbreviated slightly from the full questions ( see Appendix 
5 ) . 

TABLE 4 

EVALUATION OF COURSE OVERALL 

1 2 3 4 5 
high low 
(totals in each 

category) mean 

increase in 
-knowledge of personal weaknesses 3 3 3 1 0 2.0 

-confidence to teach mathematics 1 2 6 1 0 2.5 

-competence to teach mathematics 1 4 4 1 0 2.3 

-enthusiasm for teaching mathematics 1 8 1 0 0 1. 8 

degree to which course met personal 0 4 4 0 2 2.7 
objectives 

The mean ratings less than 2.5 indicate that the course was 
rated fairly highly in terms of increasing the knowledge of 
personal weaknesses, competence and enthusiasm of the 
retrainees. The increase in confidence, rated 2.5, was also 
satisfactory. The degree to which their personal objectives 
were met was a little lower at 2.7; the mean having been 
affected, as the table shows, by the ratings of 5 (very low) 
given by two individuals. Without their ratings, the 
satisfaction with meeting personal objectives would have 
been 2.5. 

Following the completion of the post-course evaluation 
questionnaire, the retrainees were asked to reconsider their 
original criteria lists to see how well their needs as 
perceived then had been met, and if, in retrospect, their 
pre-course expectations were realistic. Items in their 



original list of personal criteria were marked according to 
whether they had been achieved, had not been achieved, or 
were now considered inappropriate or unrealistic criteria. 

In total 40 criteria were ticked as having been met, 29 as 
having not been met, and 8 as criteria now deemed 
inappropriate. Deducting the 8 inappropriate criteria, that 
still leaves 21 criteria as not having been met, which seems 
a high number when compared to the overall high rating the 
course achieved. Looking at the specific items, however, 
revealed that 6 of the items were related to mixed ability 
which was to be covered in the last week ); 3 to topics of 
assessment ( likewise ); 6 to the aquisition of content, 
particularly at form 5 level ( which had been the 
responsibility of the individual ); and 3 to the gaining of 
confidence ( which had diminished for some individuals 
during the 3 weeks in schools ). Overall then, most criteria 
had been achieved for most people. 

To see if there were any identifiable differences between 
individuals in their attitudes to the course, the 
retrainees' responses to the questionnaire ratings were 
summarised and can be seen in Table 5. 

Mean ratings are given for each individual for items on 
content coverage, the course tutor, the in-schools 
programme, and the overall course evaluation. Content items 
relating to the unfinished topics on mixed ability and 
assessment are excluded from this summary, so the mean 
rating is on 20 items of content that were completed. 

TABLE 5 

RESPONSES TO ITEMS BY INDIVIDUALS 

MEAN RATINGS 

NUMBER CONTENT TUTOR SCHOOLS OVERALL 

1 3.4 2.0 3.0 3.0 
2 2.7 2.3 4.0 2.4 
3 3.0 1.0 3.6 2.8 
4 3.0 2.0 4.3 2.4 
5 2.9 1.3 3.3 2.4 
6 2.4 2.0 4.0 2.0 
7 2.6 3.0 3.0 2.4 
8 2.8 4.3 5.0 3.4 
9 3.1 1.6 2.0 2.6 

10 ~ ~ ~.v 1.6 4.3 1.6 
11 2.7 2.0 3.3 1.4 



The mean ratings from the table were used to group the 
retrainees into those who were positive and those who were 
negative about the various aspects of the retraining 
programme. The backgrounds of the retrainees in the various 
groups were examined to see if there were any possible 
characteristics in common that might suggest reasons for the 
level of satisfaction with the programme. The background 
characteristics examined were: gender, age, academic 
qualifications, type of training, years of teaching, 
mathematics teaching and current type of school. Similarly 
the pre- and post-test scores for content knowledge were 
examined for the various groups, as this was seen as a 
possible factor in predicting the success of the programme 
for the retrainees. 

CONTENT: 
Using the same criterion as before, the retrainees with a 
highly positive mean rating ( less than 2.5) for course 
content were those identified as numbers 6 and 10. There 
were no retrainees in the very negative ( more than 3.5) 
category, but number 1, at 3.4, clearly found the content of 
the course less satisfactory than the others. 

The sample was very small and the results mixed. The only 
difference in background between the positive and negative 
groups was the experience in mathematics teaching. The 
retrainees identified as 6 and 10 both had 3-4 years' 
experience while number 1 had no experience at all. The 
pre-and post-tests for 6 and 10 were 61/72 % ( pre/post 
and 78/97% respectively. Number 1 scored 43/73% which was 
considerably lower and well below acceptable entry standards 
as suggested by overseas findings. 

TUTOR: 
Nearly all the retrainees ( 9 out of 11 ) rated the tutor as 
a positive aspect of the programme, with the highest ratings 
from numbers 3, S, 9 and 10. The only negative rating, and 
this was markedly different from all the others, was from 
retrainee number 8. 

There was no pattern in the background characteristics or in 
the test scores of the most positive retrainees. It was 
noted that the negative response came from the retrainee 
with one of the lowest test scores, 43/73%. This was the 
same result as that gained by the retrainee with the most 
negative response to course content. 

IN-SCHOOLS SECTION: 
The only retrainee with a rating less than 2.5 was number 9. 
On the other hand, most of the retrainees ( 6 out of 11 ) 
rated this part of the course in the negative ( more than 
3.5 ) region, with the worst ratings from numbers 8, 4, 10, 
and 2. 



The four most negative ratings came from four males; the 
positive retrainee was female. No other obvious 
characteristics were apparent, nor was there any pattern in 
the test scores. 

It seems likely that the school chosen was a more important 
factor than the background of the retrainee, but gender may 
have been a factor. Perhaps the females did not have such 
high expectations of themselves from the in-schools section. 

OVERALL EVALUATION: 
Most of the retrainees ( 7 out of 11 ) gave ratings in the 
most positive region, with numbers 10, 11 and 6 rating the 
overall course very high indeed. No ratings in the negative 
region were given, but number 8 ( rating 3.4) was much 
more negative than the others, as he was towards the course 
tutor. 

No background characteristics showed any pattern; the test 
scores for number 8, as mentioned previously, were very 
poor. 

SUMMARY RATINGS: 
The success of the in-schools programme for individuals was 
likely to be dependent to a large extent on the school 
chosen, although gender may be a factor. Clearly this part 
of the course needs restructuring for future retraining 
programmes and can be treated separately from the rest of 
the course. To assess the ratings of individuals in summary 
form, this aspect of the course has been omitted. 

The mean ratings for all aspects of the course covered in 
Table S, with the exception of the in-schools section, have 
been combined to give a mean rating overall. These summary 
ratings have been ranked in order from highest to lowest, 
and are given in Table 6. 

Alongside each summary rating are two background 
characteristics worth noting: gender, which is denoted by F 
or M ; and type of teacher training, which is denoted by S 
for secondary and P for primary. None of the other 
characteristics showed any patterns. 

Also given are the pre- and post-test content scores. 
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TABLE 6 

SUMMARY RATINGS AND CHARACTERISTICS 

NUMBER RATING GENDER TRAINING PRE-TEST POST-TEST 

10 2.0 M s 78 97 
11 2.1 F s 81 85 

6 2.2 F s 61 72 
7 2.5 F s 73 78 
2 2.6 M p 89 79 
4 2.7 M p 92 94 
5 2.7 M p 90 95 
3 2.9 F p 69 85 
9 2.9 F s 38 67 
8 3.1 M p 43 73 
1 3.2 F s 43 73 

Gender was included in the table because it had appeared in 
discussion in the in-schools programme. It is noted in Table 
6 that 3 of the top 4 ratings were from females. However 3 
out of the bottom 4 ratings were also from females, and one 
would be reluctant to make conclusions concerning the affect 
of gender on course satisfaction. 

The factor of type of training was interesting, in that the 
top 4 ratings came from secondary trained teachers. This may 
have been because they were more familiar with the secondary 
system and adapted more easily. The course tutor, who comes 
from a secondary background and works predominantly with 
secondary trainees, may not have taken account of the 
different training backgrounds of the retrainees when 
structuring the programme. 

The most notable feature of the table is the pre- and 
post-test scores for the three individuals ( numbers 9, 8 
and 1 ) who gave the lowest overall ratings. Their test 
results were the lowest of the entire group and were well 
below the suggested minimtim entry standard. It seems that 
this particular programme was not as satisfactory for those 
with lower content background, suggesting that either the 
course needs to be adapted or the retrainees selected more 
carefully on the basis of pre-course content background. 

STRENGTHS AND WEAKNESSES: 

Written comments and comments from the final oral feed-back 
session were used to assess the overall strengths and 
weaknesses of the programme. 



The strengths of the retraining programme, as indicated by 
the seem to have 

.the contribution and leadership of the course tutor 

.the opportunity for professional "time out" 

.time available for personal content coverage 

.coverage of teaching approaches 

.emphasis on relevance and interest to pupils 

.opportunity to gather resources 

.practical sessions 

.sample lessons by course tutor 

Aspects of the retraining programme that were seen as 
weaknesses or needing changes were 

.major changes to the in-schools programme 

.more retrainee involvment/consultation 

.more individual programmes 

.more flexible time allocation to topics 

.more content and sample lessons 

.more variety of lecturers/ guest speakers 

.the structure of the course (as one block with no 
follow-up) altered 

.selection of retrainees given more care . 

The course tutor felt that the course had been successful 
overall but recommended that 

.selection needs care (content background requirement 
of 70% at School Certificate level and reasons given 
for doing the course} 
.the teaching load of the tutor should be shared 
.the teaching section in schools should be reviewed 
.some follow-up to the course should occur. 

There is no doubt that the course was highly valued by the 
retrainees. Written comments included 

pleased to have been chosen ... concept is 
great ... hope it continues ... wouldn't have missed 
it ... have gained much ... I now want to teach 
differently, emphasising process ... has given me 
enthusiasm, competence and confidence 

Comments from the retrainees who were more negative about 
the programme included 

section was a waste of time ... the tutor's aims were a 
little out of balance ... the course spent a lot of time 
on things that were not relevant to me 



RECOMMENDATIONS 

These are based on the findings of the evaluation procedure 
and reflect the comments of the retrainees, the course tutor 
and the associates in schools. 

(1) Courses of this nature should continue, to enable 
"time out" from the classroom for teachers to retrain 
professionally. 

(2) Selection of retrainees should give careful 
consideration to their background content knowledge. A 
minimum standard should be a prerequisite for entry to 
a course of this nature. A standard of 70% at School 
Certificate level is suggested as a possibility. 

(3) The purpose of the course, the level of material that 
will be covered, and requirements expected of those 
accepted for the course, need to be carefully defined 
and advertised prior to the course selection. 

(4) The course structure should be flexible to allow for 
individual needs and should be based on criteria and 
priorities established by regular consultation and 
review. Account may need to be taken of the particular 
requirements of primary trained teachers. 

(5) The task of tutor should be shared. One overall 
coordinator is desirable but the training should be 
shared by several staff and should involve "guest" 
speakers and "demonstration" sessions. 

(6) The in-schools aspect of the retraining programme 
should be reviewed. Possible alternatives could include 
more observation sessions in a variety of schools with 
follow-up discussions; a more gradual introduction to 
teaching with episodes rather than whole sessions at 
first; a varied time in schools according to individual 
needs. The most highly recommended procedure is to have 
a shorter more intense College course followed by a 
r.:111hr.:d-;::,n+-i;::,l P""'~ir.rl +-,=,;:ir-hing m.:.+-h,::,m;:it-irq in t-hP home 
school . This teaching should be monitored and followed 
up with another short College course. 
Block courses spread over a longer time frame, and 
allowing for practice and consolidation in the home 
school, seem a possible alternative. 

(7) The retrainees from this course should have a follow-up 
session of two or three days next year to evaluate how 
they are coping with teaching mathematics in their own 
schools. The evaluation of the course at this point is 
only the first stage in evaluating the effectiveness of 
the retraining programme. 
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RETRAINING 1988: 
AUCKLAND COLLECS OF EDUCATION AND 
CHRISTCHURCH TE~CHERS COLLEGE 

1 A 10-week course of retraining is to be offered at the 
above two centres in 1988 from July to October for teachers 
who wish to teach mathematics in secondary schools. 

2 The design of the course will suit teachers with a high 
level of general teaching competence but with little or no 
qualifications in mathematics who are either currently teaching 
some mathematics or who are interested in teaching that subject. 

3 Preference will be given to List B classified teachers 
with a minimum of three years teaching experience who hold 
a permanent position in a state school. 

4 Consideration will also be given to: 

a teachers in advertised long-term relieving positions in 
state schools for at least one terms duration, 

b teachers on leave without pay from state schools, eg. on 
maternity leave, 

c teachers who have held a list B classification or equivalent 
not currently employed in a permanent or long-term relieving 
capacity. 

5 For teachers who qualify under paragraph 3, 4(a) and 4(b) 
above, provision will be made for leave on normal salary for 
the 10 weeks of the course. However, as it is not classified 
as "long-term specialist" no board or travel expenses may be 
rl;,,imi::>r'l. 

6 For teachers who qualify under paragraph 4c above a 
training allowance will be paid at the rate equivalent to the 
top rate of the Recruitment Incentive Allowance for the 10 
weeks of the course, 

7' Applications for this course will be called for in February 
1988. Further information is available from the Principal of 
Auckland College of Education, Private Bag, Symonds St, AuckJand 
aHd the Principal, Christchurch Teachers College, PO Box 
31 065, Ilam, Christchurch. 



9 June 1988 

To the Head of Mathematics Education 

Dear Sir/Madam 

There is a urgent demand in New Zealand for more teachers competent to 
teach secondary (high school) mathematics, especially at the 12-15 year 
old level. 

As one of a series of measures to help meet this need, the Department 
of Education in New Zealand is trialling a 10 week intensive full-time 
retraining programme for competent teachers in other subjects to re-train 
as teachers of high school mathematics. 

Ten teachers, who are experienced teachers but who have been trained as 
primary (elementary) teachers or as specialists in other curriculum areas, 
will undertake an intensive course of training at Christchurch Teachers 
College. The training will involve in-college work in mathematics content, 
teaching methods and approaches in mathematics, but will also involve 
a large practical component working in Christchurch secondary schools 
with 'master teachers' in mathematics. 

My'particular interest is in the evaluation of this re-training programme, 
to measure how effectively the course meets the needs of those being re
trained. The effectiveness of the course will be measured against criteria 
established by: 

- the retrainees 
- the schools in which the retrainees teach (and to which they will return 

to teach mathematics) 
- ·the Department of Education 
- Christchurch Teachers College 

:his is the first time a retraining programme of this type has been tried 
1n New Zealand and I have had difficulty finding any reports of similar 
programmes overseas. I would very much appreciate any information you 
may have on this, especially any reports that concern the evaluation of 
such prog~ammes. If you have no knowledge of any such retraining programmes, 
I would find that information valuable. 

I apologise for the imposition on your time and thank you for your 
co-operation. 

Yours sincerely 

Gillian Heald (Mrs) 
PRINCIPAL LECTURER 
HEAD OF MATHEMATICS EDUCATION 
CHRISTCHURCH TEACHERS COLLEGE 



APP EN bl .x 3 

Dear 
I am undertaking the task of evaluating the Mathematics 
retraining programme that we afe running at 
Christchurch Teachers College, and that you are 
involved with in the teaching practice aspect of the 
programme. 

The effectiveness of the 10 week retraining programme 
in Mathematics Education is to be evaluated against 
pre-determined criteria established by the various 
grouos concerned : 

.the retrainees 

.the schools from which the retrainees come 

.Christchurch Teachers' College 

.the Department of Education 

.the teachers assisting with teaching practice 

I would appreciate from vou a statement of the 
objectives of the course as you view them. I would 
like you to do this without consulting with the 
retrainees as they have already done a separate 
statement . There would be no objection to your talking 
this ov~r with other colleagues as long as the 
retrainees are not involved. 

This is not intended to be an onerous task: I did 
however feel that vour opinion was important as you are 
so closelv involved with the programme. 

At the end of the programme, what skills/ knowledge/ 
understanding/ experience would you expect the teachers 
who are retraining to have gained? 
In other words, for the c,roeramrne to be a success from 
your point of view, what do vou expect the retrainees 
to achieve from the course? 

P 1 e z1 s e .3 d d a n v add i t i o 11 a l c ,:, mm en ts you ma v w i s h to ma k e 
concernine the retraining programme. 

Thank-you for vour assistance 

Yours sincerelv 

Gillian Heald 
Principal Lecturer 
Mathematics Education 
Christchurch Teachers' College 
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1988 MATHEMATICS RETRAINING PROGRAMME 

lat Auguat - 28th October 

COURSE STRUCTURE 

jin college 
~allege+ 2 half-days per week in School 

(1 week) 
(4 Weeks) 
(4 Weeks) 
(1 Week) 

School 'Section' + 2 half-days per week in College 
In college 
!, 

School-based work - 5 schools (see below) 
2 associates in each school 
2 re-trainees per school 
same school for whole course - not own school 

rutor: Graeme Sauer, however College contact will be spread over the 
~athematlcs department. 

2. COURSE OUTLINE (not in order) 

3yllabus familiarisation 

.~he Ha thematics Lesson 

7opic/Theme approaches 

quity Issues in Mathematics 

Fl-4 Syllabi 
Ideas Booklets 
Notes for Teachers 
F5 Syllabi - School Certificate 

Cockcroft 
Begg 

- General Maths 
- Internal Assessment 

Guided Discovery 
Problem-Solving Approaches 
Investlgatlonal Work 

"How do we teach ... 
Algebra 
Matrices 
Linear Equations 
Trigonometry 

Related Mathematics 
R.I.M.E. 

Taha Maori 
Non-sexist teaching 
Mixed Ability 
Groupwork 
Individualised Learning 
Slow Learners 
Mainstreaming 



The role of Technology Calculators 
Computers 

Practical Classroom Activities in Mathematics 

Games 

Historical Perspective 

Assessment 

content catch-up 

Methods 
Marking 
Item Banking 
P.A.T. 

Diagnosis - s.c. 
Levels papers 

Seminars 
Tutorials 

Note: This course outline is deliberately flexible as it is intended 
that the amount of mathematics content and personal development will 
be determined by the needs of the individuals who are accepted for the 
course. 

3. POSSIBLE SCHOOLS Burnside H.S. 

cashmere H.S. 

ChCh B.H.S. 

Hillmorton H.S. 

Linwood H.S. 

Mairehau H.S. 

4. COURSE OBJECTIVES 

That all involved enjoy the experience. 

That re-trainees finish the course feeling confident to teach 
Mathematics in a range of F3-5 classes. 

That re-trainees do go and teach Mathematics in the manner we want. 

5. EVALUATION - to be carried out by Gill Heald 



MATHEMATICS RETRAINING FOR TEACHERS 

COURSE EVALUATION 

The course is to be evaluated against a number of criteria that have been 
established from combining information from the various groups concerned. 

Remember that the course is being evaluated, not you. Please circle the 
number that best represents, for you personally, the degree to which the 
course met the criteria listed. 

1 = very high rating, 2 = high, 3 = moderate, 4 = low, 5 = very low 
rating. Comments may be added where necessary. 

. Content Knowledge 
- to Form 5 
- senior school 

Comments: 

. Syllabus Familiarisation 
- to Form 5 
- knowledge of primary/senior syllabi 

Comments: 

. Teaching approaches familiarisation 
- presenting concepts in Mathematics 
- problem solving/investigations 
- teaching methods in Mathematics (as 

opposed to other subject areas) 
- a variety of approaches/methods 

Comments: 

Knowledge and experience in planning 
- lessons 
- units of work 
- courses/schemes 

Comments: 

. Practical classroom activities/games 
- opportunity to practise 
- ideas/resources 

Comments: 

High..- ~Low 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 

1 2· 3 4 5 
1 2 .3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2· 3 4 5 

1 2 3 4 5 
1 2 3 4 5 



. The use of technology (calculators, computers, video) 
- ideas/resources 1 2 3 4 5 
- opp.ortun ity to use 1 2 3 4 5 

Comments: 

. Familiarisation with Resources 
- knowledge of texts, guide notes etc 
- other resources 
- opportunity to prepare/gather 

Comrrents: 

. Mixed ability classes 

. 

knowledge of methods for coping (eg group work) 
- extension ideas for able students 
- remedial techniques 

Comrrents: 

Knowledge of assessment in mathematics 
- setting marking tests 
- diagnosis and evaluation 
- internal assessment, mastery levels, 

criteria-based assessment etc 

Comn,ents: 

Awareness of equity issues (cuHure/gender) 

Comrrents: 

Awareness of the historical perspective 
Comn.ents: 

1 2 3 4 5 
1 2 3 4 5 
1 2·3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Would you please now rate (using 1-5 as before) the following general 
aspects of the course. 

. The course tutor 
- nurturing role, keeping group cohesion 
- mastery of content, teaching experience 
- ability to relate to adult learners 
- liaison with associates in school 

Comrrents: 

High~ 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

•• low 
4 5 
4 5 
4 5 
4 5 
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