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Abstract

In New Zealand most students change schools at2gk4 from an intermediate school to
a secondary school. This usually involves a traorsifrom a school that is organised by
students having a home room with one teacher fat miotheir subjects to a school that is
organised by students changing classrooms and eesaébr every subject. Across this
transition period research internationally and iewNZealand suggests that mathematics
achievement and engagement is negatively affectezbson content, interschool
communication, social class, ethnicity, and gerdere been identified as factors that may

influence the negative effect of transition.

This research looks at another possible factorctiffg achievement and engagement at
transition in mathematics: the teaching strategissd. Teaching strategies have been
defined in this research to be those strategied imselassroom instruction as indicated by

teacher talk, activity style, and equipment use.

This research is based on a purposive sample afecwndary school and one of its feeder
intermediate schools. Three teachers of mathemati¥®ar 9 from the secondary school
and three Year 8 teachers from the intermediateachere then selected to be videoed,
each for three lessons. The video recorded lessens then transcribed, analysed using
content analysis, and the teaching strategies mwiae the classroom identified. The
teaching strategies were categorised based onopievesearch such as that by Fraivillig,
Murphy and Fuson (1999) to find any similaritiesddfferences in teaching strategies used
in the Year 8 and Year 9 mathematics classroom.

Year 8 teachers used facilitating and eliciting gjiods more often than the Year 9
teachers. The Year 8 teachers used instructioatdrsents as a teaching strategy. There

appeared to be more intra-school variation in temcktrategies at the Year 8 level.

Year 9 teachers were found to be more teacherazkiitan Year 8 teachers in their choice
of strategies with teacher initiated right/wrongegtioning the most frequent interaction
type used. Instructional and control statementsewaiso a feature of the Year 9

mathematics classrooms.

This study indicates that across the transitionogerfrom Year 8 to Year 9, students’
experience changes in the types of teaching stemteged in the mathematics classroom.

The focus shifts from student-centred learningetacher-centred learning. This may be a
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contributing factor in the decline in mathematichiavement that has been shown to occur

at this phase of education in New Zealand.
Implications from this research include:

» the possible need for schools across a transii@oiinmunicate more to align their
teaching strategies;

« the need for best practice teaching strategies implemented in all schools; and

« the possibility of schools across a transition virggktogether and developing a
programme which may allow students to integratéeb@tto the secondary school.
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Chapter 1: Introduction

1.1 The Reason

In New Zealand, as in most countries in the wastddents undergo at least one transition
stage in their educational lives. Transition irsttesearch has been defined as the student’s
movement to a higher level of schooling involvinglocation to a different physical
premise. The schools before and after transitid@enohave different ways of structuring
the school day and curriculum delivery. At a Newaldad intermediate school, students
are generally grouped into year level form classes are assigned a single teacher who
instructs them in most curriculum subjects. Thel stay with this teacher for the majority

of their school day. In a New Zealand secondarpaklstudents generally have a different
teacher for each curriculum area and may interéttt five or more teachers on any given

day.

The period of transition has been studied from maspects. This thesis explores one of
the least often explored: the similarities and etédhces in teaching strategies used by
mathematics teachers across a transition periobléer Zealand students. The particular
transition studied in this thesis is that undergdyestudents aged 12 to 14, from an

intermediate school to a secondary school.

This chapter will outline the researcher’s backgeband the rationale for undertaking this
research. The precise transitional stage undertdiyethe students concerned will be
defined. The New Zealand education system is ex@thso that the teaching strategies can
be looked at in context. Inter-school linkages Wik explored, as these may affect

students’ progress over the transition phase.

Finally, the research questions are introduced.

1.2 Background

In my role as a Co-Head of the Mathematics Departme a New Zealand secondary
school | have become increasingly aware that &lawgnber of students coming into New
Zealand Year 9 mathematics classrooms may havereiiff expectations of mathematics
classroom teaching from those of their secondanpaicteachers. This is exacerbated by
the fact that students’ prior experiences in matiters are varied, as they often come from
several different schools and many different teexh@ New Zealand students entering a
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single secondary school may come from as many raglifeerent primary schools. For

example in the school | teach in we have students leven different feeder schodls.

This has led, in my school, to two prevailing tymgsoncerns from Year 9 parents: that
their child is bored as they are not finding theaiY® programme stimulating for their
children; or their child is finding that the padewmrk is too demanding. These complaints
are possibly a result of the lack of communicato@tween my secondary school and its
feeder schools, regarding what and how mathematicgaught in the respective

mathematics classrooms.

The New Zealand curriculum developed by the Migistir Education in consultation with
teachers provides for a learning progression fratnyento the state school system at age
5 until students leave the school system at ag&816-The curriculum states learning
objectives for each of the eight learning levelsn(stry of Education, 2007). Underlying
the curriculum is a philosophy which outlines keympetencies for students, the values
that underpin the New Zealand education system tlamgbrinciples that should be taught

in the classroom.

The seamless nature of the New Zealand curriculay Inave contributed to the teachers
in my secondary school assuming what mathematicabwledge, skills, and
understandings students will enter Year 9 with.d&s of mathematics teaching after
transition to secondary school have shown thatneeat the only secondary school to do
this (Galton, Gray and Ruddock, 1999; Huggins anaykt, 1997).

The challenge for the Year 9 mathematics teacmersyi secondary school is to keep all
students motivated, interested, and achieving inthemaatics. Examining teaching

strategies across the transition period may proardaid to realising this challenge.

1.3 Transition from Primary to Secondary School

Compulsory education systems around the world ofiteolve a progression through
different schools, as students advance througlgrthees, levels, or stages of schooling. In
the United States, Great Britain, Japan, Norwag, Mew Zealand, for example, this often

means a transition from one physical school sitartother. The time of transition often

! Schools that terminate at a particular age arid shedents move to a higher level school
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occurs between primary (first school) and secon@aogt-primary) school. Transférand
transitions have been identified as leading to @ idi attainment and a decrease in
enthusiasm for mathematics in Germany, Irelandy,lt&cotland, Spain, and Tasmania
(Australia) as well as in England (Galton, GraydRaock with others, 2003). New Zealand
research shows that New Zealand students experiansenilar dip in achievement
(Anthony & Walshaw, 2007).

In the New Zealand situation most students undargbange in schools between Year 8
and Year 9. This is a move from a primary schodt thovers Year 1 to Year 8

(approximately ages 5-11), or an intermediate sichéears 7 and 8 (approximately ages
9-11) to a secondary school that caters for Yeds13B (approximately ages 12-18). This

is the transition period on which this research feasised.

1.4 Impact of Mathematics Curricula on Teaching Stategies

The mathematics curriculum taught in many countiseset at the national level. In the
2003 Trends in International Mathematics and Saedidy (subsequently referred to as
TIMSS 2003) 23 of the 26 countries surveyed atftheth grade level and 44 of the 47
countries surveyed at the eighth grade level hahteonal curriculum for mathematics
(Mullis, Martin, Gonzalez & Chrostowski, 2004). some cases the curriculum is also
supported by instructional guidelines and spedificstates which textbooks to use (Mullis
et al., 2004, p. 7). In the United Kingdom the adinction of a national curriculum in 1989,
was thought to be a chance to improve the tramsgifocess by providing continuity across
the primary-secondary partition. It was felt thithe content progressed in an orderly
manner through the year levels then students neyrfere comfortable with the transition
to a different school. Huggins and Knight (1997¢whd that implied seamlessness to the
curricula did not improve the negative effects rainsition as expected. That it might not
be the curricula that is of concern but how teaglsliver it was suggested by Willocks
(1983) following a five year study on transition s®condary school. The teaching

strategies used to deliver content are the foctisi®fesearch.

The New Zealand Ministry of Education introducedea curriculum into New Zealand
schools in 1993. This started the promotion of $kamless nature of learning and the

progression of students through levels of undedstan It was designed to provide

% This is the word used in Great Britain for what has been defined in this thesis as transition
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consistency of learning and pedagogy in classromgrammes throughout New Zealand
from Year 1-13 (Ministry of Education, 2007). Thisnsistency in mathematics teaching
and learning was scaffolded by the introductiontted Numeracy Development Project
(subsequently referred to as NDP) into primary sthqstarted in 2000) and some

secondary schools (started in 2005).

The NDP has two elements, one targeted at prin@drgads and one at secondary schools
(tki.org.nz, 2008). The NDP has the aim of imprgvstudent performance in mathematics
through improving the subject and pedagogical kedgé of teachers. One of the goals of
the NDP is to improve teachers' understanding aflver concepts, student strategies, and
instructional practice with a view to improving avement (tki.org.nz, 2008, 117).

The NDP encourages a pedagogical shift from awayn fralgorithmic teaching to
conceptual teaching (Young-Loveridge, 2007). Teexkdo have been involved with the
NDP for over three years emphasise that it is theegss and not the product that is
important (Young-Loveridge, 2007, p118). The NDPplasises that it is how students
think in order to achieve the outcome that is ingoatr not just the use of an algorithm to
solve a problem. In order to help teachers move feobehaviourist teaching strategy to
the more constructivist one required in the NDRchers undertook a comprehensive
training programme. Many teachers had three oneadaishops, followed by Numeracy
experts giving feedback on their teaching, and rtiodebest practice for the classroom
teachers to emulate. Lead teachers in each samaulved were allocated time to aid staff
to practice the new strategies involved. Teacherse halso been provided with some
teaching strategies to use in the classroom, thigsdearning objectives and how to teach
them (Ministry of Education, 2001). A potential come of the provision of explicit
lessons may be to increase the similarity of teagstrategies evident in the mathematics

classrooms of those involved. This has not beerarebed to date that | can find.

Schools not involved in the NDP may still teachamalgorithmic way, relying heavily on
outcomes, and a set method to solve problems. dtamaobjective of the NDP to try to

change the way mathematics was taught (Annan, 200€0).

1.5 Inter-school Communication

In most cities in New Zealand students at an inégliate school move on to a secondary

school within the same geographical area. Onenrgdiate school, in conjunction with
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others in the city, may feed three to four largeoselary schools. It would be expected that

the linkages and communication between the schwwolgd therefore be relatively strong.

International and New Zealand based research shbe/scontrary. Secondary school
mathematics teachers in England were found to l&farmed of, and to a large extent
uninterested in, what was occurring in the Yeata8sroom (Evangelou, Taggart, Sylva,
Melhuish, Sammons & Siraj-Blackford, 2008). ThisKaof communication despite a
unified curriculum has caused different approadioekearning and teaching to evolve in
the different phases of education in England (Depaemt for Children, Schools and
Families [England], 2008).

Communication across the transition period, whidscusses teaching styles, was
identified as an important factor in aiding studettt settle into the new school in Britain
(McGhee, Ward, Gibbons and Harlow, 2004). In a tmate study of New Zealand
schools (McGhee, 1989), found that few Year 9 teexhmade any contact with the
primary teachers of their students. Today the efssommunication via technology and
the seamless nature of the education system maydigered this.

The relationship between my school and our feedeods involves little communication
regarding the incoming students’ prior mathematearning. | felt that | had little
information with respect to what the students cagminto Year 9 had previously
encountered in their mathematical history. Thigris of the reasons why | felt that a study

across the transition period was important.

1.6 Summary and Research Questions

In order to improve understanding of what occurdNew Zealand Year 8 and Year 9

classrooms, and to provide a starting point fothier communication between schools, this
research project was designed to explore teachnagegies in the Year 8 and Year 9

classrooms of two schools. Through a comparatiseareh process this study aimed to
identify differences or similarities between theayéevels, which may help to explain the

decrease in mathematics achievement and enthusiag@ansition to a secondary school.
This knowledge may help to create a Year 9 mathemptogramme that does not have a

negative impact on students’ achievement in, dnsiasm for, mathematics.

The focus of this research was whether the natutecoYear 8 mathematics classroom is

pedagogically different, as determined by the tewglstrategies used, to the Year 9
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mathematics classroom. The aim of this research twasvestigate teaching strategies

used in Year 8 and Year 9 mathematics classroonas$wyering the following questions.

= What are the prevalent teaching stratebesth specific focus on each of teacher

talk®, equipment use, and activity style) used in Yearahematics classrooms?

= What are the prevalent teaching strategies (witttifip focus on each of teacher
talk, equipment use, and activity style) used ira’Y® mathematics classrooms?
And hence

= How do the teaching strategies used in Year 8 agal ¥ mathematics classrooms

compare?

These questions will be answered by identifying aradegorising the teacher talk,
equipment use, and activity style that supporipib@agogical practices of Year 8 and Year
9 mathematics teachers. The intention is then hopewe them to look for similarities and

differences in teaching strategies.

1.7 Thesis Outline

Chapter 1 provided an introduction of why | wantedlearn more about mathematics
teaching strategies across the transition in Nealabel from Year 8 to Year 9. Chapter 2
will outline previous research that has been cdraet in this field, both internationally
and within New Zealand. How the study was conduected the underlying methodology
of the data collection and analysis will be elutédiain Chapter 3. The analysis of data,
vignettes that illustrate different teaching stgéds, and explanations of the significance of
results will be explained in Chapters 4 and 5. Hbresults of this study add to the field
of knowledge in this area and the significancehtd tesearch for teaching mathematics in
New Zealand at Years 8 and 9 is the focus of Chhd&pte

% Informed in particular by analysing how teachersceirage mathematical thinking (Fraivillig, Murp&y
Fuson, 1999) as discussed in Chapter 2.

*Verbal communication from the teacher during thesds, includes delivery of instruction, questionamgl
any conversation with students
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Chapter 2: Literature Review
In order to frame the study this chapter is splibisix sections. Section 2.1 deals with the

process of transition and its impact on studentsofprehensive review of the research
into the transition period both internationally amithin New Zealand highlighted areas of
concern for transition students (McGhee et al.,4200This review was the starting point

for my investigation into problems across transitio

The second section explores pedagogy and providesvorking definition of the term
‘pedagogy’ as used in this research. In produ@ngorking definition | have relied
heavily on the work of Anthony and Walshaw’s (2007jegration of a wide range of

research into effective pedagogy for mathematiastters.

What happens in the classroom, particularly thechieg strategies employed by
mathematics teachers, is the focus of sectionsar2d32.4. Two studies and one report for
the description of the teaching strategies thatewsyserved were particularly useful in
developing this study. The first, Advancing Chilalee Thinking (subsequently referred to
as ACT), produced, from a case study of a skififst grade teacher in the United States, a
pedagogical framework for the description of mathBoal teaching strategies (Fraivillig,
Murphy & Fuson, 1999). The second study was unkerntan Queensland, Australia and
called the Queensland School Reform Longitudinald$t(subsequently referred to as
QSRLS) (School of Education, University of Queend|la2001). In total 975 classroom
lessons across 24 schools were observed over ffeaes in the QSRLS study, and
pedagogies were identified that enhanced studemewment. The Mathematics Best
Evidence Synthesis (subsequently referred to as) B&srt is an amalgamation of 660
pieces of research, with a primary focus on Newl&®ehresearch, summarising the best

evidence of effective pedagogy in mathematics (Anyhand Walshaw, 2007).

Section 2.5 deals with the background philosoplaied governing principles that may
inform the pedagogical choices of teachers andirtiqular those teachers in New Zealand
schools. Other research comparing Year 8 and Yeaathematics classrooms across the
transition period is looked at in Section 2.6.

2.1 Transition
The particular transition involved in this reseawveis outlined in Section 1.3. Whilst this
research is concerned with a transition that octuidew Zealand, international research

into transition is also relevant. A transition taifferent school has been identified as a
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potential cause of a decrease in achievement, atmtin, and general interest in schooling.
This section looks at the factors that previousaeshers have identified as affecting

students across the transition period.

Much research into the effects of school transifiery., Anderson, Jacobs, Schramm &
Splittberger, 2000; Barone, Aguire-Deaudreis & Keit, 1991; Birmingham Core Skills
Development Partnership, 1998; Education Reviewc®ff2002; National Middle School
Association, 2006) has found that the transitida the first year of secondary school from
a primary school can have a negative influence toidlemits’ academic achievement.
Student motivation has also been found to decredtee transition as a result of the
structure (e.g. different teachers for differenbjeats) of the secondary school (Cocklin,
1999).

These decreases in achievement and motivation noayr dor a variety of reasons.
Possible explanations for such declines are thotgliclude: repetition of topics from
primary school lessons; not using the informatient$rom feeder schools; teaching to aim
the lessons at “the middle or lower third of thassl’ (Suffolk Education Department,
1997, p. 5); and ignorance of what happens at dtvets (Office of Her Majesty’s Chief
Inspector of Schools, 2002; Ward, 2000). Otherisgitiave identified factors that have a
high degree of correlation to the negative aspettgansition but which teachers are
unable to influence such as: being of the minardge/ethnicity; lower social class; and
disadvantaged gender (Anderson et al., 2000; Bagbak, 1991).

When mathematics alone was the subject for conparigost-transition, a negative slide
in students’ attitudes to, and results in, mathesawvas found to occur (Galton et al.,
1999; Office of Her Majesty’s Chief Inspector ofi®ols, 2002; Mullins & Irvin, 2000).
Evidence in the United Kingdom, focusing on matheesdearning, suggests “that around
40% of pupils experience a hiatus in progress dusthool transfer” (Galton, Morrison &
Pell, 2000, p. 341). This pause in progress wasght to be attributable to students’
experiences in the mathematics classroom. McGhaé €2004) found that world-wide,
most secondary mathematics classes are charadtéysea greater emphasis on teacher
control and discipline with fewer opportunities fstudent decision making; being less
personal and teacher friendly; and being moreyikeluse whole class tasks, than primary
school mathematics classes.
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In the New Zealand context, Irwin and Niederer©Q02) report to the Ministry of
Education, based on a study involving twelve seaondchools and six intermediate
schools located in six New Zealand centstgws that Year 8 students outperform Year 9
students in basic numeracy concepts. In a comstiew Zealand study, looking at
competencies in mathematics, Wylie, Hogden andaFer(2006) study of around 500
students in the Wellington region found no evidefioen their sample that “the transition
to secondary school negatively affected studentddeof performance” (p. 75). However,
Wylie et al. (2006) added that their unit of measaf performance was different to that
used in other studies (e.g. Galton et al., 199@yefiore prior results should not be

discounted.

Several New Zealand schools that recognised suctegative impact on students’
achievement at transition started a communicatioocgss between schools across
transition to try to counteract the negative impaictransition (Education Review Office,
2002). The secondary schools involved listened to the deesthools and used the
information gained to provide an environment theljidved to be more suited to their new
arrivals. This has had a positive effect on stuslemtd negated, to a certain extent, the

detrimental effect of transition for these studdfiducation Review Office, 2002).

In their overview of the literature on transitidicGhee et al(2004) identified factors that
affected students during the transition period.sehean be split into two general fields:
physical aspects of transition (school structunbject choice, size); and subjective aspects
(level of students’ engagement, students’ feelitmgards school, students’ views on
learning). These aspects of transition can be durtielineated into those that occur as a

result of the environment and those that occurrasat of the type of instruction used.

The physical and social environment itself is tHdug be partly responsible for negative
aspects of transition. The physical attributes leé tlassroom itself may impact on
learning. Light, space, and ownership of the ctamsr are important aspects of a student’s
environment (Pointon, 2000). Light and space atedfiby the provision of the building but
student ownership can be developed. Student owipeosta classroom can occur at the
intermediate school as students may have theirdeshks or work spaces and be part of the

decision process regarding what decorates the.walls

In the secondary classroom, a student only possessesk for the period of instruction
and may not always sit in the same place. The wadlg be decorated with some of the

student’s work but as the classroom is shared\wy dr more other classes, ownership of
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the wall space is tenuous. This lack of ownershipemse of belonging may impact on the
student’s enthusiasm and interest in the less@ense of belonging may be augmented at
primary or secondary level by the teacher encongagicommunity of learning with their
teaching strategies.

The social aspects of a school classroom envirohmeay also be detrimental for
secondary school students. According to personremwvient fit theory alignment between
characteristics of people and their environmentltes positive outcomes (Sekichuci,
2004). The classroom post-transition is likely eodspecially harmful to the student as it is
often characterized by competition, social comperigiecreased decision making, lower-
level cognitive strategies, and disrupted sociavoeks (Eccles & Wigfield, 1997; Eccles,
Wigfield, Midgley, Rueman, Maclver, & Feldlaufer9a3; Mizelle & Mullins, 1997) at a
time when adolescents have a growing desire foonaumy, heightened self-focus,
increased higher-level thinking abilities, and @itk to belong. The type of strategies

teachers use may alleviate the impact of this asgecansition.

A second aspect to the social adjustment studeunst make at transition are the teaching
strategies used. In the secondary school, becdutiee specialist subject nature of the
teacher, there is a tendency to be focused on eediom attainment (Ward, 2000).

Teachers tended to spend more time talking andhgsstudents to copy notes at the
secondary school than students were used to iprtheary school (Ward, 2000, p. 370).

Secondary teachers in England were also found tmdre likely to use whole class task
organisation and between class ability grouping) thamary school teachers (Eccles &
Wigfield, 1997). Delamont (1983) in a study of das after transition found that the

schools had instructed the teachers to:

start in basic subjects at a point which was répetiand too easy for some pupils,

while for others it was too hard, too advancediomply strange (p. 117).

This variation in the lesson content delivery (skiheeded, mathematical knowledge

required, etc.) can impact on student learning.

A third aspect to classroom social environmenhésteacher and how they teach. Whilst a
systemic change is inevitable as students move secandary school from a primary
school, what occurs in the classroom does not havde such a radical change.
Mathematics teachers after transition have beewrsho be perceived as less friendly and

supportive of students (Midgely, Feldlaufer & E&;le1989) than their primary
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counterparts. The nature of the teacher and the afpeaching has been shown to be one

of the main issues for secondary teachers to aslgheest-transition (Cocklin, 1999).

New Zealand secondary school mathematics learmagaaments were found not always

to be conducive to learning.

According to students, reasons for increased degament and less positive attitudes to
subjects included: having to cope with work thaaswat an inappropriate level of
difficulty; finding subject content irrelevant arninteresting; finding how they were
learning dry and boring; and experiencing learrengironments that were not conducive
to learning (too noisy or disruptive; relationshgsues with teachers or other students)
(Ministry of Education, 2008, p. 6).

The students surveyed by the Ministry of Educati@mted the work to be less ‘copy’ and

have more variety, with the importance of conceptphasized.

The New Zealand Ministry of Education (2008) resbhaalso highlights the fact that
students reported that they often found the workr@ar 9 at an inappropriate level of
difficulty, and often irrelevant to them. Howeven, their study only the mathematical

skills taught in the lesson were analysed, nosthegegies used by the teachers.

Lack of curriculum continuity (secondary teachegmaring prior learning) has been

thought to be a factor in the negative effectgafgition (Galton et al., 2000). In a review
of research, Galton et al. (2000) found that teeschst all stages of schooling had
stereotypical views about what happens at otheodsh Generally, secondary teachers
were shown not to ‘trust’ the data provided to thieom the primary schools (Evangelou

et al., 2008). This often led to a lack of currioul continuity and Year 9 teachers
repeating topics previously learnt by students i@fbf Her Majesty’s Chief Inspector of

Schools, 2002). Research in the United Kingdom ¢tamwn teachers’ attitudes to be
changing as teachers now generally want to have mméormation and understanding of

the different approaches to teaching between pyiraad secondary school (Evangelou et
al., 2008).

In order to improve the communication and therefibve continuity between schools a
programme has been trialed in the United Kingdowt #tovers the transition period,
equivalent to that explored in this study. The d8ing the Gap’ programme

(www.coreskills.co.uk1998) has tried to influence the teaching stiagegcross transition

by developing learning modules that are taughhénlast few weeks of primary school and
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the first few weeks of secondary school. In the fmhools in the trial, the modules have
been thought to help the transition process bywatig students to have similar learning
experiences in their last term at primary schoal #reir first term at secondary school
(Birmingham Core Skills Development Partnershi&,%vangelou et al., 2008). Similar
approaches are increasingly being used to aid 4hinggial students in the United
Kingdom, with primary and secondary schools comsglland devising similar schemes of
work (Collins & Harrison, 1999).

Galton et al. (1999) focused on the content of eratitics lessons across transition and
not the teaching strategies they used. They atéibthe decrease in attitude to boredom
(repetition of previous work) or incomprehensiotu@ents learning a different method of

doing the same thing) as secondary teachers igmoestbus learning.

The strategies that teachers use in their class@ethought to be accountable at least in
part for some of the difficulties students facetransition (Galton, 1983). This aspect is
highlighted by an Australian case study of studérasisition from a small primary school
to a larger secondary school (Cocklin, 1999). Tewrhktrategies employed at primary and
secondary schools directly affected the studentsude to subjects. “I hated that class so
much — | used to put on a sicky and go to sick &gdcklin, 1999, { 14) was a student’s
response to teaching actions she found off-putttayvever, as Clarke (1985) found in a
case study, spanning the transition from primarységondary, a single teaching style
would not be sufficient to meet the needs of sttgleentering secondary school

mathematics.
How teachers teach is important.

It could be argued that learning is based on wiagphlns in the classroom, and thus,
learning is dependent on how the teacher structhieekearning environment and not what
the student does (Fennema & Franke, 1992, p. 155).

The importance of the teacher’s instructional téphes to maintain motivation after

transition is reinforced in a Finnish study (Pigtan, 2000), in which a student stated:

Teaching has been quite boring at secondary schadg different from what it was at
primary school. At primary school we had more ploifises to take part in action; here it

is mainly the teachers who just teach (Pietari@@nQ, p. 390).

Galton et al. (2000) concluded from their analydisesearch into transition that the then

current practice had been to look after studentsap and personally. They felt that it
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was time to increases focus on curriculum and paglag/Vhilst more attention is starting
to be paid to pedagogical issues at the transd#iage (Galton et al., 2003) it has not been
researched in New Zealand between Year 8 and Yeaathematics classrooms. This
study is looking at the teaching strategies usethéenYear 8 and Year 9 classroom as a

possible reason for the slide in mathematics aemmnt.

2.2 Pedagogy

Pedagogy is the art of teaching. It encompassdbatlihappens in the classroom, plus the
belief system that defines the teacher, their &augon with learners, and the community. It
is the determinant of teachers’ thoughts and astamd the process through which the
production of knowledge occurs (Anderson, 2005;hanly & Walshaw, 2007; Brown &
Smith, 1997; Hayes, Mills, Christie & Lingard, 2Q08chool of Education, Queensland
University, 2001; Sellar & Cormack, 2006). “Functadly, pedagogy is about teaching in
schools” (Anderson, 2005, p. 54). As pedagogy Bualeaching, it involves all learning

that takes place, both inside and outside therdess

Pedagogy must also take into account the ways oWikrg and thinking, language, and
discursive registers within all the contexts thedching is embedded. Pedagogy extends
beyond the classroom to the family anblznau (extended family), the institution and its
governance procedures, and the historical and esonsituation of the learners/teachers
(Anthony & Walshaw, 2007).

Anthony & Walshaw (2007) define an effective pedgigal system as one that includes a
non-threatening classroom atmosphere, instructitaglds, tools and representations, and
classroom discourse. For the purpose of this rekethie term ‘pedagogy’ is defined as
those aspects of pedagogy that relate to a teachkssroom behaviour: the teaching
strategies used, in particular teacher talk, eqaigtnuse, and activity style. Consideration
of the nature of the classroom atmosphere is autdie bounds of this study due to
researcher concerns regarding subjectivity, theeefoll not be commented on.

2.2.1 Mathematical Pedagogy

Mathematical pedagogy involves those teaching egras that have been shown to be
particularly relevant for the teaching of mathemwstiPedagogy as it relates to the teaching
of mathematics has been an area of reform in regasns. In the United States teachers in

the early nineties were asked to use technology iasituctional materials to explain
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concepts, to choose amongst a variety of classmganisational models, and to involve

students in the learning process by use of diseo(ffarrell, 1993). Triadic discourse

where dialogue has three key parts: “the teachiates a question to which the students
usually know the answer; a student responds, aadtdhcher evaluates the student’s
response” (Zevenbergen, 2000, p. 212) is beingodisged. Constructivism, where the
role that activity plays in mathematical learningdadevelopment is highlighted, is being

promoted. Active construction is encountered whedents are engaged in mathematical
processes as a way of learning. Strategies thamgieo constructivism will be discussed

more fully in Section 2.5.

The reform movement in the United States is prongoai:

change from traditional classrooms that focus amdesits acquiring proficiency in
reproducing existing solution methods to classrodhat support instructional goals of
helping students construct personally meaningfuiceptions of mathematical topics
(Fraivillig, Murphy & Fuson, 1999, p. 149).

The New Zealand situation is no different with wais reforms being undertaken with the
intent of improving mathematics learning. The late® the introduction of the NDP and a
new mathematics curriculum (Ministry of Educati@d07). Anthony and Walshaw (2006)
found that the NDP brought with it a new languagel @aeachers experimented with
problem-based tasks that changed their beliefstdbatning and therefore their teaching

of mathematics.

Ball (1993) reinforces that teaching should incogpe “thoughtful consideration of
students current ideas and interests” (p. 384).wBrand Smith (1997) observed
mathematical pedagogy in their case study teadie¥y described his actions as giving
students opportunities to think and reason, toudisctheir learning, to use multiple
representations, and supported student exploratianathematical ideas. Ball and Bass
(2000) in reference to teacher whole class disoassinote that the teacher rather than the
students is the decision maker regarding whichsigea developed during the discussion.
These teacher talk occurrences are strategiesctmtinvolve eliciting and supportive

behaviour.

Mathematical teaching practices have been studiediious contexts using instructional
activities as a base (e.g., Telese, 2004). Thedbtexans of these instructional activities

were often not defined in detail; however, they nvefgrm further studies including this



21

one. Instructional activities may be deemed toheetéaching strategies that a teacher uses
in the classroom. The application of a teachingtegry should not be universally applied;
as shown by Hayes, Lingard and Mills (2000) in thesview of what constitutes
‘productive pedagogies’; different situations reguiifferent strategies and there is no one

‘right’ strategy that should be employed.

2.3 Classroom Instruction
This section deals with what actually occurs in heatatics lessons. The structure of
mathematics lessons and how the teacher createenaimonment that promotes

mathematics learning are discussed.

2.3.1 Lesson Structure

The TIMSS was a project whereby Boston Universitgertook to collect four yearly data
samples from approximately 50 countries. The fyesar of this four year cycle of data
collection was 1995. The 2003 study looked at twaupgs (10-11 year olds and 14 -15
year olds) and offered comparisons between thegwaops. One aspect of their data
collection in 2003 included the instructional prees teachers used in the classroom. The
TIMSS 2003 study (Mullis et al., 2004) found thatass all countries:

the three most common instructional activities weaxher lecture, teacher-guided student

practice, and students working on problems on theitr (Mullis et al., 2004, p. 10).

Similarly Stigler and Hiebert (1999) compared waiide teaching patterns and found that
the structure of a mathematics lesson was fairlwarsal across teachers. Classes
reviewed previous material, the problems for the ware presented, and then the students

solved the problems.

Lesson instruction can be split into three phagwg-active (planning); interactive
(monitoring and regulating); and post-active (assesand revising) (Artzt & Armour-
Thomas, 1998). The pre-active phase is typifiedth®y schemes and lesson plans that
teachers use. The interactive phase was observedisiresearch to analyse teaching
strategies. The actual work of the classroom isha activities chosen and these are a

direct result of the teaching strategies the te@chre predisposed towards.

The TIMSS 2003 study (Mullis et al., 2004) foundatthactivities presented in the

classroom were relatively international but thatstgies employed by teachers in engaging
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students with an activity varied. What varied irifatent countries was the role these
activities played. In Germany, the presentation tbé problem involved a long
development of a solution procedure by the whasswith guidance from the teacher. In
Japan, students worked individually or in groupsabve the problem with little teacher
direction. In the United States, the teacher presktine problem, showed the solution, and

then the students practised similar problems.

The teacher's choice of activity has a significanfluence on the promotion of

mathematical thinking:

the most productive tasks and activities are thbae allow students to access important
mathematical concepts and relationships, to inyatst mathematical structure, and to use

techniques and notations appropriately  (Anthamy&alshaw, 2007, p. 3).

The expectation of this study was that the strectirthe lessons would be similar in New
Zealand to world teaching patterns (i.e. reviewy peoblems, and student practice). Year
8 and Year 9 classrooms would therefore follow caraple formats and any differences
present were expected to be in the teaching stestagsed to develop mathematical

concepts.

2.3.2 Nature of the Mathematics Classroom

How teachers talk to students also has an impabbanstudents react to their teachers. In
a review of teacher-initiated teacher-pupil dialegu England by Kyriacou & Issit (2008),
based on 15 studies, found that traditional indgratresponse feedback (subsequently
referred to as IRF) dominated in mathematics oteses at Key Stage 2 and 3 (ages 8 -
14). IRF is a classroom dialogue where the teadhiéates a dialogue, the student
responds, and the teacher gives feedback. Thiseeanto teachers asking questions that
Cazden (2001) deems ‘inauthentic’. The questiokedby teachers often are used to test
students’ knowledge and are used to break whatdvathlerwise be a teacher lecture. This
type of questioning is referred to in the analydispters of this study as right/wrong

questions.

Boaler and Greeno (2000) found that many mathematiassrooms were didactic.
Didactic classrooms they defined as those in wisitldent participation is defined by
using text books, rules, and procedures. Studeatgrasented with easily solved problems
and procedures of how to solve them; they are mgfaged by the teacher in any

mathematical thinking.
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2.4 Teaching Strategies
The classroom is a place of learning. How learmsnigcilitated is the responsibility of the
teacher and the strategies they use. The instnattapproach used by a teacher ultimately

determines how much and what kind of mathematgtsi@ent learns (Mullis et al., 2004).

How the ACT research (Fraivillig, Murphy & Fuson999) impacts on this study is
outlined in Section 2.4.1. The categories for t@sghstrategies developed by the
Productive Pedagogies research (Ailwood et al.9192¢hool of Education, University of
Queensland, 2001) are explained in Section 2.4u2th&r categorisation of teaching

strategies was made using the Mathematics BES g$Artiiony & Walshaw, 2007).

Both the ACT and QSRLS studies and the Mathemda8ES report highlight the
relationship between mathematical thinking and hewy strategies. In developing the
observation tool for this study the definitions yded by the ACT components of teaching
strategies were linked to the QSRLS productive gedees and evidence of effective
teaching synthesised in the Mathematics BES. Tadleshows the links between ACT
categories, the QSRLS productive pedagogies, and/dthematics BES definition of an
effective teacher. Components of the table wilfuréher discussed in Sections 2.4.1, 2.4.2
and 2.4.3.

Table 2.1: Outline of major studies that informed @tegorising teaching strategies in
this study

Advanced Children’s Productive Pedagogies Best Evidence Synthesis
Thinking (Fraivillig, Murphy (Ailwood et al., 1999; (Anthony & Walshaw,
& Fuson, 1999) School of Education, 2007)
University of Queensland,
2001)
Eliciting Analysing and building
» eliciting many solutions on students existing
to one problem conceptions

e conveying an accepting
attitude towards student
efforts

e promoting collaborative
problem solving

* monitoring student
engagement

e using student
explanations as part of
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the lesson

Supporting

reminding students of
conceptually similar
problems

assisting individuals to
clarify their own solution
methods

providing background
knowledge

leading students to
answers whilst extendin
their thinking
encouraging students to
seek assistance in
problem solving

Supportive classroom
environment

students are all
engaged in
mathematics
their behaviour is of
task and self-
regulating

where the pace of
work is set by the
students

where the students
are all engaged in
mathematics

—

Creating and supporting
a learning community

Extending mathematical
thinking

setting high standards
and expectations of all
students

encouraging students to
generalize
encouraging students to
see relationships
between concepts
cultivating a love of
challenge, by
selecting/using tasks tha
foster students’
conceptual advances.
promoting alternative
and efficient solution
methods

Intellectual quality:

the students are
primarily engaged in
lower-order thinking
tasks (e.g. recitation
of fact, repetition of
algorithms) or
higher-order
thinking (e.g.
manipulation and
transformation of
information)

Selecting/using tasks tha
foster students’
conceptual advances

Connectedness

content extends
beyond a
mathematical
context

includes the
students’
background
experience

is based on real-life

Making sense of
mathematical ideas to be
taught

At

1%
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situations.

Recognition of difference
evidenced by
e attempts to include
all students in
problems
e attempts to include
diverse cultures
present in problems
* anarrative or
expository teaching
style.

2.4.1 Advanced Children’s Thinking

In their study on how teachers’ instructional pieet could advance mathematical
thinking, Fraivillig et al. (1999) categorized stgies used in the classroom by splitting
them into three main components (Table 2.1). Thas @&n extension of the Cognitively
Guided Instruction group’swork. The ACT framework is fundamental to the iadit

analysis of the first aspect of this study, tead¢hkx:

Teacher talk may incorporate an eliciting stratdxyy eliciting many solutions to one
problem, encouraging elaboration from studentsmpitong collaborative problem solving,
conveying an accepting attitude towards studewortstfmonitoring student engagement, or
using student explanations as part of the less@upportive teaching strategy may remind
students of conceptually similar problems, providackground knowledge, assist
individuals to clarify their own solution methodesad students to answers whilst extending
their thinking, or encourage students to seek @sgie in problem solving. In extending
mathematical thinking, a teacher may set high statedand expectations of all students,
encourage students to generalize, encourage ssudentsee relationships between
concepts, promote alternative and efficient sofutrnethods, and cultivate a love of
challenge by selecting/using tasks that fosteresitel conceptual advances (Fraivillig et
al., 1999).

® The Cognitively Guided Instruction (CGI) group iitiéied types of teacher knowledge essential taiting
a mathematics classroom in which constructivisprisnoted (Carpenter, Fennema, Peterson, Chiang, &
Loef, 1989).
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2.4.2 Productive Pedagogies Examined

The QSRLS study focused on what was occurring ie thassroom to promote
mathematical learning and termed the beneficiakgedies they observed ‘productive’.
The QSRLS study split pedagogies (classroom tegcbkimategies) into the areas of
intellectual quality, connectedness, supportivessi@om environment, and recognition of
difference (Ailwood et al., 1999; School of Eduocati University of Queensland, 2001).
The productive pedagogies framework has been usen successful base in studies of
teacher voices (e.g., Mills & Goos, 2007). Simyathe categories defined are also likely
to be useful in this research for analysing theadatross all three areas (teacher talk,

equipment use, activity style) as they relate djoseteachers’ classroom behaviour.

The intellectual quality of the classroom is shomnwhether the students are primarily
engaged in lower-order thinking tasks (e.g., réictaof fact, repetition of algorithms) or

higher-order thinking (e.g., manipulation and tfan®sation of information) (Hayes et al.,

2006). Connectedness is shown when the lessonntagnéends beyond a mathematical
context, includes the students’ background expeeieand is based on real-life situations.
A supportive classroom environment would be oneralibe students are all engaged in
mathematics, their behaviour is on task and seliHeging, and where the pace of work is
set by the students. Recognition of difference Wwdig evidenced by attempts to include
all students, diverse cultures being present irblpros, and a narrative or expository

teaching style.

2.4.3 Best Evidence Synthesis
Anthony and Walshaw (2007) identified teachingtsiyees deemed effective in increasing
student performance. The effective pedagogies veategorized into four principle

activities of teaching:

(a) creating and supporting a learning communhy;analysing and building on students’
existing conceptions; (c) making sense of matherahiideas to be taught; and (d)
selecting/using tasks that foster students conaéptivances (Anthony & Walshaw, 2007,
p. 177).

2.4.4 Other Pedagogic Frameworks
Further New Zealand and international mathematitsc&tion literature has also helped

inform this study.
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‘Authentic pedagogy’ was a term coined in the Uhif&tates to incorporate those aspects
of classroom teaching that allow student perforreadnde enhanced (Newmann, Marks &
Gammoran, 1996, p. 289). It is characterized bgstaom instruction that allows: higher
order thinking; substantive conversation; deep KHadge; and connections to the world
outside the classroom. Teachers pedagogical cokbentledge (Shulman, 1987, p. 17) is
important for them to use to carry out the mult@guof decisions involved in classroom
instruction. A longitudinal Australian study of 31dtudents found that pedagogical
emphasis on cooperative learning with a contextér@mework, alongside the
implementation of a constructivist way of teachoapused positive outcomes for student
achievement and engagement across a transitioadpsimilar to that researched in this
study (Hine, 2001, p. 221). What is evident frorasih studies is that teaching strategies
have been internationally categorized into sinmalaas.

The United States National Mathematics AdvisorydPgB008) reported on instructional
practices in American mathematics classrooms. Tthentified core practices for further
study that included practices that elicited studgmbking, posing problems to start
discussions, monitoring student participation, andking sense of students’ thinking
(Borko & Whitcomb, 2008).

2.4.5 Teaching Strategy Summary

The importance of quality teaching is emphasisetiayes et al. (2006) in their summary
of productive pedagogies. The effect of pedagogyperformance was researched and
when all other factors were held constant, it wasgntl that the teacher's pedagogical
practices made a difference to student achieven@anisistency of pedagogical practices

across transition could be an important aid toesttsl

The ACT study (Fraivillig et al, 1999), the QSRLSchool of Education, University of

Queensland, 2001), and the BES iteration: Effeddedagogies in Mathematics (Anthony
& Walshaw, 2007) all identify similar aspects toetlstrategies teachers use in the
classroom. For the purposes of this study the oateg of teaching strategies identified

have been heavily drawn from those identified esthstudies (Appendix 1).

2.5 Pedagogical Choices

How a teacher chooses to deliver a concept, an atd¢aach a new skill is the pedagogical

choice they make each lesson or each part of ale3$ie choice they make may be based
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on a combination of their beliefs and training (8et2.5.1). Pedagogy may be dictated
by the country they teach in and may be prescribgdhe education authority. The
particular context for New Zealand teachers is dieed in Section 2.5.2.

2.5.1 Predisposition to a Strategy

The strategies that teachers use may be influebged large domain of theories: co-
operative learning, accelerated learning, cognitigeaching, and teaching for
understanding to name a few. Teachers’ actions ligedy to be a result of their
pedagogical content knowledge and their beliefesyst (Peterson et al., 1989). Teachers’
beliefs and the way they teach are formed by agz®started when they first entered the
school system and that will finish when they stegching (Archer, 1999; Pajares, 1992).

According to Thompson (1992) there are four dominagws of how mathematics should
be taught:

» learner focused (with an emphasis on the learnestoaction knowledge);
» content focused (with an emphasis on conceptuamsitahding);
» content focused (with the emphasis on performance);

» and classroom focused (with the emphasis on hanrgffective classroom).

Zevenbergen (2000) found that many English teachmefser study used mostly triadic
dialogue in the opening and closing phases ofélsdn and routine exercises undertaken
by the students lead her to the conclusion thatyni@achers’ beliefs about mathematics

were based on behaviourist ideas.

The professional community in which teachers ogeran affect the type of teaching
strategies they use. A professional community peaggynificant role in creating standards
for teaching and expectations of student performgirayes et al., 2006). Louis, Marks
and Kruse (1996) in an American study, found thatl@ool-wide professional community
was more likely to be present in primary schoatsAierican secondary schools, Talbert
and McLaughlin (2001) found it was the departmemttwas often responsible for
establishing common teaching strategies. The masinwn department-wide pedagogy

that Talbert and McLaughlin saw evidence of waditi@nal teacher-centred strategies.

Teachers’ strategies may also be influenced bydhneculum orientation of the school. A
vocational/neoclassical orientation where schodthisught to be preparation for work;

liberal/progressive approach where an autonomousbee of society is the outcome of
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schooling; and socially-critical perspective whéne school and community interact to
produce socially critical and reflective citizerad| bring their own slant to classroom

teaching (Kemmis, Cole & Suggett, 1983).

It is not the purpose of this research to lookhat ainderlying theoretical base or belief
system of teachers or schools but to look at whactually happening in mathematics
classrooms. However, it is useful to consider theirenmental and other factors which
may impact on these decisions, particularly whensmtering the implications of the

findings of this study. Cohen, Raudenbush and R&I03) define teaching as:

what teachers do, say and think with learners, @wmiicg context in particular

organizations and other environments, in timelg®).
This research is confined to what teachers do apdhsthe classroom situation.

2.5.2 New Zealand Teaching Strategy Context

The context of research into teaching strategiééew Zealand schools must acknowledge
the NDP as the degree to which the school has takdgr NDP professional development
may also influence the strategies the mathemagashers use.

The NDP was introduced into some New Zealand pgraehools in 2000 with the aim of
expanding it to all primary schools. A gradual aauction into New Zealand secondary
schools started in 2005. The NDP development falbwntensive research into how to
improve New Zealand students’ understanding of Nawye and it has impacted on
teaching practice (e.g., Thomas & Ward, 2001). Stiew Zealand NDP teachers have
changed their classroom programmes as a resulhedf increased mathematical and
pedagogical knowledge (Thomas & Ward, 2001). Tlaehang resources used alongside
the NDP give explicit instructions to teachers regay the kind of strategy that could be
used to teach a topic (e.q., Alphabet Soup, at
www.nzmaths.co.nz/numeracy/SNP/TeachingActivitigsxa

The NDP professional development also aids thentdoy demonstrating best practices.
When first introduced, “appropriate teaching methaere suggested and modelled by the
facilitators” (Irwin & Niederer, 2002, p. 13). These of in-school facilitators ensured that
teachers changed their practices to incorporate maweracy strategies (Higgins, 2002;
Ward, Thomas & Tagg, 2006). Irwin and Woodward @0found that teachers who were
involved in the Numeracy Project assessment irgarsi tended to carry over the

questioning technique to elicit information usedthiose interviews into their classroom
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teaching. This meant a change in classroom diseduosn primarily that of explaining
and questioning to discourse that justified andlehged reasoning (Anthony & Walshaw,
2006).

The studies on the impact of the Numeracy projécwsa shift away from teaching
algorithmically towards a focus on students’ mestehtegies. The impact of the NDP on
the teaching strategies used may include more disequipment and more use of
questioning and students' explanation in instract@homas & Ward, 2001). The
teacher’s choice of equipment may also be influérimetheir orientation to mathematics.
A conceptual and dialogue-style approach to mathemas advocated by the NDP places
more emphasis on the use of tools and equipmemgtdight number properties (Higgins,
2004) than previous practice. The intermediatesctasns in this study are involved in the
NDP and may therefore show teaching strategiesenfied by the NDP. The secondary
school classrooms may be unaffected by the NDReasdcondary school in this study has
yet to engage in the NDP.

The New Zealand Curriculum document (Ministry ofugdtion, 2009) defines what
content is taught in mathematics classrooms. kiths similar to most of the countries in
the TIMSS study. Curriculum documents are “ofteppsrted by ministry directives,
instructional guides, school inspections, and renended textbooks” (Mullis et al., 2004,
p. 7). In New Zealand, the latest curriculum docom@Ministry of Education, 2009)
encourages specific teaching strategies by stéteig

Students learn best when teachers

» Create a supportive learning environment

* Encourage effective thoughts and actions

* Enhance the relevance of new learning

» Facilitate shared learning

« Make connections to prior learning and experiences
» Provide sufficient opportunity to learn

* Inquire into the teacher-learner relationship @. 3

The curriculum focus for teachers’ over-riding pgagy is not necessarily consistent with

individual teachers’ use of particular strategies.
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2.6 Comparison Between Year Levels

The comparison between Year 8 and Year 9 classfmawtice is valuable as it is in the
classroom that individualized teaching strategies evident. As a unit of comparative
study the classroom has not to date been a promieature (Mason, 2007, p. 112) and
therefore looking at teaching strategies basedhenctassroom unit is important. The
individual strategies of the classroom teacher dscas of research are relatively new
(Mason, 2007).

2.6.1 Teaching Strategies

A report commissioned by the New Zealand Educatteview Office (subsequently

referred to as ERO) in 2006 studied the design iamplementation of mathematics

programmes in Year 4 and Year 8 classrooms. ER(aed Year 4 and Year 8 teachers’
subject and pedagogical knowledge and how theyiapphis to deliver an effective

mathematics programme. Their conclusion was thhef@& was no statistically significant
difference between the two groups of teachers” (ER@6a) in how they applied their
subject and pedagogical knowledge to mathematashieg. The 2006 ERO report also
quotes an earlier internal Ministry of Educatiopo# that:

The quality of teaching has been identified as mic#y the largest single schooling
system influence on student achievement, accayfdinbetween 16 and 60 percent of the

differences in student achievement in schoolingq{try of Education , 2002, p. 94).

The 2006 ERO study was focused solely on primaagstboms; this study also examines

secondary classrooms.

2.7 Summary of Relevant Literature

It has been shown that transition can cause stsderdisplay a decrease in achievement,
motivation, and engagement in mathematics (SeQidj. Factors that may negatively
impact on students at the transition stage inchegetition of topics from primary school,
secondary schools not using information from feest#ools, and students’ experiences
within the mathematics classroom. How teachershiethe strategies teachers employ to
deliver mathematical content, and the pedagogreahéwork from which teachers operate
have been found to be key factors in effective mmaidtics teaching. Whether or not
teaching strategies differ across the transitionodein New Zealand classrooms is

important to explore and is the focus of his study.



32

Chapter 3. Method

This chapter outlines how the research was conduttie methodological approach for the
study, and its rationale (Section 3.1). Aspectgshef research participants’ background
(age, years of experience, training) that may irhpacthe teaching strategies they use in
the classroom are outlined in Section 3.2. Detdithe selection process for participants in
this research and the final selection of participatine schools and the teachers involved in
this study are given in Section 3.3. The processesl for data collection, collation, and

analysis are elaborated in Section 3.4.

3.1 Methodological Approach

This study is a naturalistic qualitative one witnge quantitative analysis. It is naturalistic
in that the major data collection was undertakerindunormal teaching situations and

because naturalistic enquiries are well suited tmmaparative study (Cohen, Manion &

Morrison, 2007, p. 170). It is qualitative in thdéte data sought comprised teachers’
behaviours (teaching strategies used) and thisata @f a non-numeric and non-

guantifiable character. Qualitative research ixdesd by Denscombe (2004, p. 267) to be
concerned with patterns of behaviour and the dateigted is the result of interpretation.
Interpretation occurs when the data is categoris®tithe categories must be sufficiently

precise so that another researcher could categaribe same way,

The basis of the research is a comparative studyelem two year groups across a
transition stage (as outlined in Section 1.2) dredefore in this New Zealand context, two
schools. The transition stage is from Year 8 torY&aand the schools involved are an
Intermediate School (Years 7 and 8) and a Secon8ahool (Years 9 to 13). The
underlying research paradigm is an interpretivigt.olhis involves explaining the ideas
generated from the data by use of previous researdrshowing how the findings of this
research are important (Bogden & Bilken, 2007,59)1

According to Cohen et al. (p. 167, 2007) behaviair‘socially situated, context-
dependent, and content-rich”. To make sense ofdtita generated by observation of
behaviour (in this instance, teaching) the situatibat causes the behaviour must be

understood.The context of teaching in New Zealaasldeen explained in Section 2.5.2.
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This particular research is centred in ethnograpftycomparing how the teachers in
different ‘cultures® react to the teaching of mathematics. Intermedétd secondary

schools can be considered two distinct culturaitieatbecause of the age range of the
students, structure, and organization of the sehobhe culture of a school can be an
important factor in the type of teaching that oscur was therefore important in trying to

analyse similarities and differences between Yean® Year 9 mathematics classrooms,
that the research situation be as close as podsibbde@rmal teaching. By observing the
classrooms, without being a participant, the norfahaviour of the teacher can be
observed. For the purposes of this research thenaat teaching is the type of strategies
used in teaching mathematics. These strategieshase defined in Section 2.4 and

categorised in Appendix 1.

The underlying study method is that of a surveyyoiving video-taped lesson
observations, semi-structured interviews, and desurnmspection (Denscombe, 2007). A
survey is a snapshot of a particular situation ggadicular point in time. This study
involves the video observation of three mathemdéssons of each of six teachers, three

teachers at the intermediate level and three agbendary level.

Videoing as a method of data collection was chdeethe following reasons. It allows an
accurate record of what occurred in the classronchpovides the ability to go back and
revisit what has been observed and to share the saality with another researcher if
necessary (Pirie, 1996). The intrusion of videmrding and the camera effects that may
result from being video-recorded have been dematestrto wear off quickly if students
and teachers are informed about the process (GoBrbghy, 2003; Jordan & Henderson,
1995). In order to limit any observer—effects: sti$ and teachers were informed that
videoing would occur; the videoer was as unobteisis possible; and three lessons with

each study teacher were recorded.

What videoing did not allow for were stoppages uigithe lesson for researcher questions
regarding what a teacher was doing at a partigilge in the lesson. This problem was
resolved by the use of semi-structured interviewiAgsemi-structured interview was
carried out both prior to and post-videoing to asae any underlying philosophical stance

of the teachers involved which predisposes themth® use of particular strategies

® Culture can be defined as ‘The predominating atétuand behaviour that characterize
the functioning of a group or organizatioAn{erican Heritage® Dictionary retrieved April 5,
2009).
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(examples of questions are in Appendix 2). The-pmitoing interview also allowed the
researcher to clarify any points raised duringdhservation period, e.g., how often were

manipulatives used?

Schools can try to encourage a particular way sgda delivery on their teachers (Section
2.5). To see if this was relevant to understandimggteaching strategies of the particular
teachers in this study a document inspection wagedaout. The document inspection was
a comparison of the written schemes (planning detusg) that the teachers were given at
the two schools from which to develop their lesptans (data from these is in Appendix
2).

3.2 Pilot Study

Prior to starting this research, the data gathenreghods were trialed in secondary and
intermediate schools other than those involvedhmn final research. One teacher in the
secondary pilot school and two teachers in thernmeeliate pilot school were observed
using the draft observation schedule. The origin&ntion was to allocate teaching
strategies to categories whilst the researcherolasrving the lesson. Examples of each
strategy would be annotated on the data recordiegts Whilst this worked reasonably
well in the secondary school situation, it was weldy and impossible for the researcher to
do in the intermediate school because studentseiimtermediate school were split up into
groups during the lessons (which involved movenieoh their original desks), moved

from their desks to the mat, and brought their worthe teacher for comment.

It became obvious to the researcher that collectibthe data would be too difficult
without an audio recording. Further reflection dw tpurpose of the research (teaching
strategies used) suggested that a video recordinpeoteacher followed by a semi-
structured interview regarding points on the vidémeeded, should be used. A video
recording would enable the researcher to use aptattan of Bloom’s (1954) stimulated
response technique (as cited in Edwardes-Leis,)2@0@ therefore clarify what strategies
were being used by the teacher. It was found thatirestructured discussion with each
teacher was sufficient to clarify any points neeegs

The teachers in the pilot schools were given atguesire that was designed to find the

underlying belief system that framed the teach@eslagogy. After reflection on the
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questionnaire data gathered, the questionnaire neasised in the final research as it

focused on teachers’ perception of their strategesnot necessarily their actual practice.

What the pilot did show was that a permanent reobrthe lesson was needed to identify
all of the teaching strategies being used. Theofis&deo recording was then trialed at the
pilot secondary school. This enabled the researtcheork out where to stand to minimise
her impact on the teacher and class but ensurealhahe teaching strategies were
recorded. A trial analysis of the video recordirsgadhelped clarify the categories used in

the analysis of the final study data.

The two teachers observed at the pilot intermediateol both used different teaching
strategies. This highlighted the need that mora tree teacher should be observed at each

study school.

3.3 Research participants

The intent of this research was not to generabsthé whole population but to focus on
several particular Year 8 and Year 9 mathematiasscboms, and possibly to inform the
teaching practices of those involved. The datdfits@on-parametric and therefore cannot
be used to make assumptions about populations (Dertee, 2007). However, the results

may shed light on the characteristics presentmilai teaching situations.

3.3.1 Study: Schools

From each of the two schools, three teachers wéideogd teaching their normal
mathematics programme. The purpose of this way ¢orabat a potential bias of choosing
a teacher whose teaching strategies are anomaldhbs test of their peers and b) to allow
a range of levels of mathematics ability classebedmbserved. Three lessons with each
teacher were recorded to allow both students aadh#&r to relax in the researcher’s
presence, thereby reducing reflexivity (impact ehdwviour caused by the researcher). To
further reduce reflexivity, the researcher was a@articipant in the class, and tried to be
as unobtrusive as possible to minimise the effeaigpobserved may have on classroom
practice. Another reason for three lessons isdhtd needed to be collected over different
lessons to minimise the chance of a ‘one-off’ lesssing strategies atypical of normal
classroom practice being observed.
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Schools and teachers were selected using ‘non-pildipasampling, purposive sampling’
(Cohen et al., 2007, p. 113). Whilst this samplimgiased it still allows the ‘full scope of
issues to be explored’ (Cohen et al., 2007, p..1B8)posive sampling was used in order
that the secondary study school would be the reBeds own school, where the
researcher is a Co-Head of Department. The rea®onshoosing the researcher’'s own
secondary school were twofold, ease of accesstandahility to use the research to lead
professional development for the 2009 year. If arY® teacher better understands what
happens in the Year 8 classroom and vice versa,gahemprovement in the transition to a

Year 9 mathematics environment may occur.

It was important that the schools used were linkess the transition phase therefore the
intermediate school needed to be one of the mamtribating schools of the secondary
study school. There are three intermediate schth@s could have been used for this
purpose. The school in closest proximity to theeaesher was approached, was pleased to
have been asked, and seemingly delighted to bdviedoThe intermediate school used

contributes approximately 20% of the Year 9 popafaof the secondary school roll.

The secondary school in this study is classifiea asid-decile school. It is an urban, co-
educational school. The city it is situated in apopulation of approximately 26,000
people (Statistics New Zealand, 2009). It is th @o-educational school within the city
boundaries. Possibly due to a favourable ER€port in 2006 coupled with an increase in
the population of the urban area it is situatedha,school has increased in popularity. The
students are therefore drawn from across the vadermunity, including the urban area in
which the intermediate school used is situated.eArolment policy is in place to limit
enrolments. Due to building limitations the secawydatudy school is capped at
approximately 800 students and in 2008 had fewan tthat (tki.org.nz, 2009a). The
current school ethnicity mix is mainly New ZealaBdropean with approximately 10%
New Zealand Maori and few other ethnicities, (ERQQ6D).

The intermediate school is in a slightly differamban area from the secondary study
school and is a high decile school. It draws frontcanmunity of twelve thousand
(Statistics New Zealand, 2009), though it also drdvom a wider urban area than its

immediate community. In 2008 it had approximatedy &tudents (tki.org.nz, 2006b). The

" EROis a department of the New Zealand government that evaluates the effectiveness of a school.
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ethic mix of the intermediate school is similaithat of the secondary school, with mainly
New Zealand European, 10% New Zealand Maori, awdotber ethnicities (ERO, 2006b)

Both study schools have relatively stable teaclsitadgf with small annual turnover. Both
have, however, had a new principal within the hear. The communities of the two
schools are dissimilar in income but that doesdweitact from the validity of the study
because the movement of students between the twamlscstill occurs. It may emphasise

where more work in transition is needed.

3.3.2 Study: Teachers

At the secondary study school, all teachers of Yeavere asked if they would like to
participate in the research. All said yes, so $eleavas made by the researcher purely on
when teachers had their Year 9 classes. If twcheradhad Year 9 classes in the same time
slots each week then only one of those teacherschasen. A range of age, experience,
and ability level of class were also consideredaasors. The three teachers eventually
chosen were a male teacher with over 30 yearsaaather male teacher who has over 15
years teaching experience. The third participant wafemale teacher who was in her
second year of teaching. The classes observedddngma the third to the sixth ranked
class (currently at the secondary school, Yeaml8sels are streamed on general academic
ability and ranked from one to seven). The studicher's gender is mentioned here as
background but was not considered as a factoinsrstudy due to small sample size.

The teachers from the intermediate school were eshdy/ the Deputy Principal. His
intention was to ensure a range of levels but &sohoose teachers who would not be
affected by having their teaching videoed. Thialtesl in the intermediate school study
teachers being confident teachers of mathematiead (lteachers for the numeracy
programme in their school). The classes ranged fileentop mathematics class to the
bottom class. Two males and one female were obdemwey were all experienced

teachers, and one had previously taught in thensiecy system for over two years.

The above information is presented in tabulatednf¢fable 3.1) for ease of reference.
Each teacher has been given a number to idengfy tbices in the vignettes in Chapters 4
and 5.
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Table 3.1: Breakdown of teachers selected

School Number| Gender Experience level Level of Class
Secondary 1 Male 30/ears Mid-low band
Secondary 2 Male 15ears Mid-high band
Secondary 3 Female Less than 2 years teaching dhd-b
Intermediate | 4 Male 35vears Top stream
Intermediate | 5 Male Z5/ears Second stream
Intermediate | 6 Female 19ears Bottom band

3.3.3 Study: Lessons

In an attempt to limit the effect on teachers’ picc of video taping, the lessons, where
possible, were consecutive. The secondary schowm tiable meant that up to three
teachers could be videoed on the same day. Nodeatthhe secondary school had all
their mathematics classes at the same time ofapeTdhis meant in the secondary school a
variety of lesson times were videoed. Due to th#atian in times of lessons for different
days of the week, the lesson lengths varied frormbfutes to 60 minutes.

In the intermediate school, mathematics occurretthénsame time slot four days a week
with a variation because of outside influences.(@misic) on one day. This meant that the
teachers could not be videoed concurrently but tiattime of day for the lessons was
consistent. Lessons at the intermediate were gigne¥a minutes but some variation
occurred because of school events. Both schoasat#td students to mathematics classes
based on academic ability.

The content of the lessons varied between the $lagahey were both teaching different
strand& from the New Zealand Curriculum. The lessons afeskin the secondary study
school were all on the same strand of the mathematirriculum: Geometry. The lessons
varied in content as each teacher was at a slighffigrent stage in their delivery of the
topic. The lessons in the intermediate study schadlmore variety of content. The lesson
content therefore ranged from learning to tell tinge, to exploration of the relationship

between different types of proportionality, to adyiand subtracting integers.

® The NZ Mathematics curriculum (Ministry of Education, 1992) is currently separated into 6 strands:
Number, Algebra, Measurement, Statistics, Mathematical Processes, and Geometry.
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How the lessons were structured at the intermediel®ol varied between the teachers.
One of the teachers at the Year 8 level differedhftheir colleagues by the use of small
groups. After initial common work on a revision plem the class split into three groups.
One group worked with the teacher on new work, gnoaip worked out of a text book on
individualised work, and the third group worked practical tasks with a teacher aide.
This class had the luxury of two teacher aides \wad the bottom streamed class in the

intermediate, so had the students who most strdgglin mathematics.

The other two teachers at the Year 8 level usedemtlass teaching with individual work
as a starter for the lesson. One of these teachérbave the class split at some stage
during the lesson into groups of three to solvehléaics® questions. This was not group
work related to the lesson of the day but rathemag of promoting problem solving skills

in a specific way.

All of the Year 9 study teachers used a similasdesstructure of starter questions, whole

class teaching followed by individual practice.

3.3.4 Ethics

This research was conducted following the ethicadigl/ines laid out by the New Zealand
Association for Research in Education (1998). Ethapproval for this study was given by
the Victoria University Faculty of Education. Eggérticipant school’s Principal was given
a letter of information and a consent form (Appen8). The letter of information
contained information about the research and tenin The consent form clearly outlined
what was required from each participating schodkacher. The participant teachers were

also given a letter of information and a consennf@Appendix 5).

As this study did involve the video taping of teaxshand their classrooms, students were
also captured on tape. To ensure this incidenti#orng of the students did not interfere
with their rights a letter of information and a sent form was given to each student in the
class (Appendix 5). The students and their careergivboth signed the form. The
participating teachers handed these forms outdatidents and were responsible for their
collection. In the intermediate school the printiglso sent a letter home explaining the

purpose of the researcher videoing in the classr&@iadents, who did not consent to take

° A teacher aide is a paid helper in the classroom. They are not qualified teachers but are trained to assist
the class room teacher, given guidance and direction by the class room teacher.

% Mathletics is a competition to find which team can solve a series of mathematics problems fastest.
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part, were not videoed. Any names mentioned inahalysis are pseudonyms and to
preserve their anonymity no real names of studeéesshers, principals, or schools have

been used.

3.4 Data Collection Process

The lessons video taped were not necessarily cotigedut videoed in close succession

to allow both teachers and students became accedttonbeing videoed. The video was

then transcribed, ignoring students’ comments bsxadat was the teacher’'s words and

actions that were the focus of this study. Thigaesh is interested in teaching strategies
and therefore during the video taping of the lesmn researcher aimed to record all

behaviour relating to teaching strategies by tlectier. What was not recorded on the
video (e.g., actual activities the students unaédtavas recorded as field notes attached to
the video. All the participant teachers were vided®y the same person to ensure

consistency of data recording.

The systematic observation used enabled the naésslof the setting to be preserved.
This was done by videoing unobtrusively from thelbaf the classrooms, trying not to

interact socially with the teachers during the attasson, and by being in the classroom
for three lessons so the teachers all became accedtto being videoed (Denscombe,
2004; Good & Brophy, 2003).

It should be noted that the actual time recordeceéxh lesson varies as the lessons in the
secondary study school were 50, 55 or 60 minutésnigth dependent on the day observed
whilst the normal lesson time in the intermediadtelg school was 45 minutes. One of the

observed lessons in the intermediate study schaslshiortened due to a rearrangement of

their day because of a school group visiting.

After videoing had been totally completed the temshwere asked for a copy of any

written schemes that they were given by the penmsaharge of mathematics at the school
from which they derive their lessons. The schema®wanalysed to see if any directives as
to teaching strategies were given (Appendix 4).
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3.5 Analysis Techniques

The lesson transcripts were split into componemtaid the analysis process: start of the
lesson when students first arrived in the roomritajuestion’s); whole class teaching;
and individualised work periods. The transcribesstss were analysed using a content
analysis approach. Content analysis is a way afgesing data that utilises a rigorous set
of rules. According to Cohen et al. (2007) contanalysis “uses systematic, replicable,
observable, and rule governed forms of analysis4{i6).

The use of content analysis for the classroom @hsiens involves the following stages:
the data collected is in text form (field notesanscribed video data), then codes are
developed and affixed to notes, from the codesgoaies/themes are developed, the
material is sorted into these themes, and finally patterns are identified (Berg, 2007,
Cohen et al., 2007; Bogden & Biklen, 2007). Thalficategories need to be exhaustive as
all data is potentially meaningful.

An interpretative approach to data analysis enalbed treatment of observations of
teaching strategies to be used as text (Berg, 2@&g¢h type of collected data was
analysed using the same method. In the early stafgasalysis, it is possible that not all
data will be assigned to categories and initiaHg tategories developed may not be
mutually exclusive or exhaustive (Bolton & Hammeysl2006, p. 253). Trial observations
helped to develop the headings (Appendix 1) usechiegorising the teaching strategies
used. These were based on those identified by tivarcing Children’s Thinking project
(Fraivillig et al, 1999); the Queensland School dref Longitudinal Study (University of
Queensland, 2001); and the Best Evidence Syntliesision [BES]: Effective Pedagogies
in Mathematics (Anthony & Walshaw, 2007) (ChapterAs the intention of the study was
to compare teaching strategies, the research needexlyse the type of strategies present
and a qualitative framework allows identificatioh a strategy within a broad category.
The interpretative nature of qualitative researaant that my own values and judgments
are inextricably bound in the final analysis. Inder to reduce researcher bias the

categories outlined in Appendix 1 were strictly e to.

Each occurrence of a particular strategy was rexbehd then totals were tallied to find

those used most often by each teacher. The platcemhestatements into their relevant

" Starter guestions are those that a teacher uses at the beginning of a lesson to settle students into the
mathematics lesson.



42

categories involved a degree of subjectivity onghd of the researcher. Consistency was
ensured by using just the one researcher to casegtre data collected. During the
analysis process further categories were addeddore that all strategies observed were
encapsulated during the recording process. It vibagos that the initial set of categories
did not allow for all the strategies used in thealed classrooms. Some categories were
added to show that the teachers observed werellgaiaeng a strategy which was contrary

to a productive pedagogy.

After the initial categorising of data, other arezsdifferences and similarities in the
teaching process than those initially under ingagton became apparent. This meant that
the content analysis approach was reworked andidlee transcripts revisited to give new
information regarding teacher talk (e.g., instroicéll statements were added as a category).
The addition of further categories did not confliath original categories but gave more
information on the type of language used by thehess in the instructional process. These
further categories are in Appendix 1. The categowere refined as the analysis process

was finalised and examples of the final categaaresgiven in Tables 3.2 and 3.3.

Table 3.2: Examples of the main teacher talk categes

Category Examples drawn from study data

Control Statement Excuse me, Josh, don’t carry conaersation, this is not your
time, ok?

Explanatory Put a sign in front of it now, as we are puttingnsi in front of the

Statement other numbers, just to show positive and negativ®agh we

don’t need to put a sign in front of the five.

Instructional So what | am expecting you to do, 15.3, the firpt@lems, tick
Statement your answers, in your E5 book.

Confidence building | Wow, good memory over the weekend!
Statement

Initiating/eliciting What did you notice in my movement along the nuniiper?
Question

Facilitating Question | What else could you do? Whwbu didn’t know what 6 times 4
was?

Right/wrong Question Does anybody know what we call the original figure?
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Table 3.3 Examples of the main teaching strategy tegories

Strategy Examples drawn from study data

Extend mathematicalHey for two or three minutes just in pairs ask eaitter questions,
thinking generating, using this to generate the questions.

Does not extend Equal sides, if those are equal sides it meandhbaingles are the

mathematical same _the angles are all the same size so theypearg to equal
thinking what?

Elicit responses Who can help Josh out? Reggie?

Does not elicit You've just made a couple of errors. Size staystme remember,
responses | thought | had said it several times.

Support student If you get stuck, call me over or ask Sophie. You
thinking know | am just saying if she gets stuck she carsaskebody. You

know you don’t have to do it by yourself.

Does not support Because what is going to happen to them, are tbeyggdo

student thinking move? we are reflected in this line here aadvant to find 3
points that don’'t do what? They stalytiige same,
ok?

To aid the analysis process the categories weiaeatkfs both teacher talk and teaching
strategies. Whilst the verbalisations of the teaatwild be described as statements or
questions, they are also examples of particulathieg strategies. It is important to note

that the categories are mutually exclusive witlaohegrouping.

The absolute number of occurrences of each straiegg was not an efficient unit for
comparison due to the differing length of lessdrtge proportion of each strategy evident
as a percentage of the total amount of stratedissroed was therefore used as the unit for
comparison between the year levels. The data wdbkefuanalysed using confidence
intervals to explore the differences between proopas to investigate a possibility that
significant differences occurred between Year 8 3whr 9 study teachers’ use of
particular strategies.

The differences and similarities in teacher talld ggaaching strategies evident between the

Year 8 and Year 9 study teachers are describetiapi€rs 4 and 5 respectively.
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Chapter 4: Teaching Strategies Compared 1

The purpose of this research was to find and compatévalent teaching strategies in a
small sample of Year 8 and Year 9 mathematics i@asss. This and the next chapter

describe the results and analysis of the dataatetle Teacher talk, equipment use, and
activity style are the focus of this chapter. Restbhve been split into teacher talk (types
of questions used and types of statements mad®s tyf mathematical activity students

are engaged in, and then the particular teachmategies used. Chapter 5 looks in depth at
the strategies used by the study teachers inlds=ion delivery.

The categories initially used to analyse the dateewhose outlined in Section 3.4 drawn
from the ACT project (Fraivillig et al, 1999); tligSRLS study (University of Queensland,
2001); and the Mathematics BES (Anthony & Walsh&®807) (Appendix 1). These
categories included headings such as: elicits nsahytions to one problem; encourages
elaboration from students; and assists individbalslarify their own solution methods.
Categorisation to this degree of specificity proweonbersome to analyse. To allow a
more effective comparison to be drawn between ¢hehing strategies used by the study
teachers, the original analysis categories of watdlk were condensed intquestions
(right/wrong, facilitating, and initiating/elicity); and statementginstructional, control,

confidence building, or explanatory).

Equipment use and activity style were analysedguiie categories in Appendix 1. As
outlined in Section 2.3, the type of mathematicetivity students can be engaged is
broadly categorized. It can be individual, groupywhole class; it can involve open-ended
or closed problems; the context can be mathematicsituated in real-life; it can engage
higher order or lower order thinking; and it cantbe same for everyone or differentiated

for different types of learners (Allwood et al.,989.

Section 4.1 gives the definitions used to classfcher talk. The type of questions used
by the study teachers are discussed in SectioanrtiZSection 4.3 provides description of
statements the study teachers used. The actithizghe students were given in the study
classrooms is analysed in Section 4.4. Sectiosyntmarises the analysis of teacher talk.

Each of the discussion sections presents siméariind differences between the year
levels in different aspects of a lesson: whole slgsaching; individual or small group

teaching; and individual student practice of mataeeal skills and problem solving.
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4.1 Teacher Talk

Teacher talk in the classroom is the main way nma#tieal content is delivered. It is the
outward manifestation of the strategies that aheais using in the classroom. The type of
teacher talk used when interacting with studentg beainfluenced by the strategies that
the teachers are using to impart mathematical kexbyd to their students. The definitions

used to categorize teachprestioningand teachestatementsvill be discussed in turn.

The type of questioning the study teachers usethénclassroom was split into three
categories: right/wrong; facilitating; and initiag/eliciting questions. Right/wrong
guestions ask for a repetition of known facts oraaswer to a calculation and may be
termed ‘closed’. A closed question is one whichvésano room for individual expression
and has a specific answer as determined by thedeaeéacilitating questions encourage a
student to explain or show how to solve a probldiis type of question generally
encourages students to clarify their understandiregconcept and scaffolding can be used
to assist this. Initiating/eliciting questions wehmse that posed a problem and asked for
suggestions of how to solve it. This approach imegal is known to help develop students’
conceptual knowledge more than asking for a recitabf known facts (Anthony &
Walshaw, 2007).

Statements were categorized into instructional, trohn confidence building, or
explanatory. Instructional statements are useddayghers to give students directions.
These are of the: do it this way; write this down;follow directions type of statement.
These statements can be also used as a way ofrexglhow to do a problem. In the data
analysis, statements that explicitly gave each stépe process of how to solve a problem
were categorized as instructional and not explapatm this analysis, instructional
statements were taken to include those that gigersr(e.g., open your book to page 235)

and also those that instruct students how to dolalgm.

Control statements were those deemed to be statemede in order to modify student
behaviour. Whilst these are not strictly teachitigtegies, they are included in the analysis
for two reasons: the amount of time spent on studentrol in the study classrooms; and
how control was established appeared to impacherobserved teaching strategies (e.g.,
study teachers’ discussion of mathematical idepsaed at times to be disrupted causing

the termination of discussion).

Confidence building statements are those that sthewteacher values a student’s effort.

They give praise and recognition for: how the stuids thinking; correctly answering a
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right/wrong question; and for attempting the teadpecified mathematical activity. They
are a way of encouraging student participation @ndeassure the student that they are

performing to teacher expectations.

The last type of statement is an explanatory stwateémThese statements contain
descriptions of how to approach a problem or tlasea why the solution is carried out in
a particular way. It shows the student how to pemfaa skill or clarify a concept.
Explanatory statements are those that provide nmdition on why and how something
works rather than just telling.

Examples of each category are shown in Table 3&tti@ 3.5) and their relative

prevalence in the study classrooms is shown inrégyd.1 and 4.2.

M control

H explanatory

m facilitating

B confidence building
M initiating/eliciting
M instructional

® right/wrong

Figure 4.1: All teacher talk in the Year 8 classrom
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M control

H explanatory

m facilitating

B confidence building
M initiating/eliciting
M instructional

® right/wrong

Figure 4.2: All teacher talk in the Year 9 classrom

Sections 4.2 — 4.4 provide further explanation erdmples of the types of teacher talk

used by the study teachers.

4.2 Question Types

In both the Year 8 and Year 9 study classroomsptiegalent type of questioning was
right/wrong questions with 68% and 96% of all qicest asked by the Year 8 and Year 9
study teachers respectively being this type of tioiegFigures 4.3 and 4.4). The variety of
guestioning in the Year 8 study classrooms (incigdi6% facilitating and 6% initiating)
indicate the presence of teaching strategies thgist intellectual thinking (Hayes et al.,
2006). The Year 9 study classrooms, however, wene meliant on right/wrong questions
with only 3% facilitating and less than 1% initiagi questions asked. It is of concern that
only 4% of all questions asked in the observed estudy lessons required the students

to think deeply about an answer.
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m facilitating
M initiating/eliciting

mright/wrong

Figure 4.3: The type of questions used in the Year 8 study classrooms

m facilitating
minitiating/eliciting

mright/wrong

Figure 4.4: The type of questions used in the Year 9 study classrooms

Right/wrong questioning was used, at both yearl$exdriring whole class instruction and
when the teachers were interacting with individealdents. Three transcript excerpts
illustrate how the study teachers used this typeudstioning. In the first excerpt the
teacher is in the teacher-lecture phase of themeasd is summarising the new learning:

Just to remind you, North is what bearing? 2 What was East?
0 9 0. If you heading off to that, sdrbetween North and East, then

what must your bearing be? In betweerettso you can't head that

way [pointing North Eastish on the white board] arthve a bearing of

' The blank spaces indicated that was a student talking. Student comments were not transcribed.
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100°_ What is the bearing for South? If you are heading
directly South, you are going what bearing? (Yeaf&acher 2)

Each question asked of the students had one pretsélanswer. Answers given that were

deemed incorrect were ignored.

The next excerpt arose when a student asked fprwigh a problem, during individual

student practice.

Ok. You called me over to help you. Excellent. &laes two points that are?
Do you remember writing down what invariant is? Ydmun't remember? Points on

the line, where do they go, what line are we tajkabout? Good,

they are called what? So see the mimet what points are on it?

Is that all? Because whabisg to happen to them?

Are they going to move? We are reflectedhisline here and we want to
find 3 points that don’'t do what? Thiay sight the same, ok? (Year
9, Teacher 1)

The teacher responded, firstly with encouragemtesit it is acceptable to ask questions,
then by talking the student through each step efsthlution. The solution was scaffolded
for the student but the teacher was doing all lireking and the student merely filling in

the gaps.

This third excerpt is taken from a small group wedction of a lesson. The Year 8 class
had been working on time in small groups. The teagas having a session with a small
group that initially worked from a text book andethhad time with the teacher. The

teacher used questions to try to gauge students ¢ understanding.

Quickly just to revisit what we know about, | amngoto have to rub this all off,

what we know about analogue time. ‘Cos we will labHigital time but we need to
have a look at this here, this is the clock. Olhas got 3 hands but | am missing
one hand, what hand is not there? _ The seband. Ok, what is the second
hand’s job? All the hands, all thedsaget? _ Yeah all the
hands go around the clock don't they? Qkef the hand, if the second

hand starts, goes from the 12 right round to the 12 that is a
minute. How many ticks does it have to do? . (Y6far 8, Teacher)6
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In this excerpt each question had one answer atiek ibnswer the students gave was not

the one the teacher was looking for then the teasigplied the answer.

Study teachers from both year levels used this tfpguestioning to lead students to
predetermined solutions. The Year 9 study teaclasrgreviously stated, appeared to use
right/wrong questions to a greater extent (Figw&sand 4.4) than the Year 8 teachers.
The individual variation amongst teachers at a yeeel may account for some of this
discrepancy and one teacher’s results may haveogispionately affected the results. To
explore whether there was a significant differefmdween the two year levels the
proportion of questions in this category were coragastatistically. A confidence interval
for the difference in the proportion of right/wroggestions used by Year 8 and Year 9
study teachers was calculated at the 99% confidenad (data in Appendix 2), which
gave a range of 0.2 to 0.36. As zero is not indudéhin this interval there may be a
significant difference between the two year levielgheir use of right/wrong questions.
Study teachers at Year 8 may be less likely toriggg/wrong questioning as their Year 9

counterparts.

Year 8 study teachers used proportionally mordifaitng questions than the Year 9 study
teachers. A confidence interval for the differenEéwo proportions at the 99% confidence
level gives the interval 0.14 to 0.30. This medret there may be a significant difference
in the incidence of this type of questioning ancaiY® study teachers were more likely to

use facilitating questions than the Year 9 studghers.

Examples of the use of this type of questioningh®y Year 8 study teachers include the

following excerpts.

Can anyone else see Sam'’s thinking here? With your model show me.
Ok yeah Oh, ok. | can, Isemntheir thinking. They are
saying, ok, this is 20%, there is one of thosetw 6f these. (Year 8, Teacher 5)

But could we do this, hands up if you know the answ/this. (Writes ¥z divided by

% on the board). Just do you know the answer, wghathalf, now this, now this is

really challenging, this is like a (simile), | justant to see if we can jump about
three steps by the end of the day to solve that, kmbows what a half divided by a
half would be?  (Year 8, Teacher 5)
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Right now put your pencils down now, Molly is goiogell us, what question did

you do? What question did you do? ___ What was that about?
mmmm Right so whatokiggdiestion was it?
What kind of, what kind of maths were you doingtiait? Ratio, ratios,

(Year 8, Teacher 4)

Teachers in the first two excerpts use questioasdppear to have been designed to get
students to understand another student’s way oKitingy and for the students to show their
thinking using a concrete device (a fraction stfipyhe second excerpt also introduces a
new concept of division of fractions and asks stisi¢éo think about how they would solve
it. This type of question was not present in theaY@ study classrooms, no questions were

asked without students already having the inforomatieeded to answer them.

An initiating/eliciting question was observed omigce in the nine Year 9 lessons videoed.
This equates to less than half a percent of allstjues asked. In the Year 8 study
classrooms the incidence of this type of questignwas higher with 13 incidents or

approximately 5% of all questions being asked efitiitiating/eliciting kind, for example:
Firstly, what is the fraction that you can see?diY&, Teacher 5)

This question related to this diagram:

The diagram was drawn on the white board and stadeere asked to think beyond the
normal answer, the idea being that until the ‘whadedefined there are many ways to

solve this question.

4.3 Statement Types
The proportion of types of statement occurring migirthe study lessons is shown in
Figures 4.5 and 4.6. Both year levels used instmat statements the most. It is at the next

most prevalent type of statement where the maiatitan between year levels occurred.

3 A fraction strip is a rectangular piece of paper divided into equal parts to indicate a particular fraction e.g.
8 pieces to illustrate 1/8.
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H control
H explanatory
m confidence building

B instructional

Figure 4.5: The type of statements used in the Year 8 study classroom

H control
H explanatory
m confidence building

B instructional

Figure 4.6: The type of statements used in the Year 9 Study classroom

When the two year groups were compared the numbgrstsuctional statements in the
Year 9 study classrooms appears to constitute aidemably larger proportion of the
lesson. A confidence interval at the 99% signifezatevel for the difference between the
proportions of instructional statements issued @arY8 and Year 9 is -0.20 to -0.04. As
zero is not in this interval there is probably gngficant difference in this type of statement
usage for the two year levels in the study. Dedpatid year levels in this study using this
type of statement as their most prevalent teadikrstatement, the Year 8 study teachers
used instructional statements less often than thar ¥ study teachers. This may be
because the Year 9 study teachers tended to usactisnal statements to tell students
how to solve problems.
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The following vignettes illustrate this point.

We are doing Ex 15.1. It is just over the page.oBxfyou start can you listen,
before you start, that means before you do anythmog this way, you need to
make sure, it is on little grided areas of papeake sure you count it out properly.
You have got to draw up what's there. You've gatraw the mirror image. Count
it out carefully; squares on that page match thaasgs in your book. So try and
actually draw what is there not something out ofiryown head. So count out
squares, look at directions, look at whether a im@oing through corners, for the
slanted lines how many squares across, how mangresjwp or down is there
from one end of the line to the other of the li@eunt it out properly. Ok let's get

underway. (Year 9, Teacher 2)

Elias there is a title on 233. It says pointed iregg You see where
bottom of the page 233, would you read where is ggynted images and onward
Elias, (Year 9, Teacher 3);

Ok if we have got a protractor like this and we wam measure the bearing,
[diagram on board of bearing of 320] are we going measure this piece?
[pointing to acute angle part of bearing] ------ Nbecause it is from north and
clockwise, how are we going to measure that angkhd wnly half a circle?
[Holding protractor up] Double it, so we eargoing to what?

Well done. Ok next, we need to méke atraight down don’t we?

And draw a 180° don't we? And then we can takepoatractor round,

with your protractor, ok, you've got 18@ahen you put the protractor
on here, reading from 0 around which is 140. [Showsliagram] Alright,

| just measured that to be 140 and we know that $ide is 180 the
bearing is? (Year 9, Teacher 3).

In the third excerpt, the teacher was explainingttalents how a bearing of greater than
180° is measured. The strategy used was whole atesssiction, with a few closed
questions allowing student participation. What basn taken out of the vignette is that
three times during this instruction of how to meadie bearing students were asked to be
guiet and pay attention.
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In a Year 8 example of the use of instructionalesteents as a teaching strategy, again the
use of right/wrong questions peppers the teaclu@estion for one student of how to do a

particular problem.

You started off with one bag is 250, two bags & B0two bags give you 500, two
bags, two bags give you 500, how many would fogs lgave you? You
had two bags, this is where we’re going, we arekilog at this adding here
(pointing to the working on the number line) twabajives you 500, ok, two bags
of 250 gives you 500 what would another 2 bags gdue? Yes, so what
is 500 plus 500? _ Ok, so we have just gotthsddup here, what are we
doing? __ Ok,yep __ and then we have got anttleebags after that haven’t
we? __ So if we have got two bags give us a tlidaacher stopped mid word
and corrected themselves] give us 500 and anotherkiags give us a thousand,

what is happening to the number? (Year 8, Teacher 6

The teacher leads the student all the way usiregtiimal scaffolding that does not allow
the student any individual thinking time. The teacin the above example was working

one-to-one with an individual student and no cdrdtatements were found necessary.

It was noticeable that a high proportion of the fyBastudy teacher’s interactions with
students were related to student control. Thisausal for 25% of the statements made by
Year 9 study teachers. The Year 9 study teachers vepeatedly asking students to be
quiet, pay attention, focus, respect each othett@aulo the work.

A confidence interval at the 99% significance lefgel the difference in the proportion of
control statements issued is -0.24 to -0.14 shdwat &s zero is not in this interval, there
may be a significant difference in this type oftstaent. The Year 8 study teachers were
less likely to use control statements than the ¥estudy teachers. This may impact on the
other strategies that teachers’ use, as the piopoot time control statements take from
‘teaching time’ and the nature of the control stegats are likely to affect the development

of a community of learning.

The control interactions were generally of a negatiature in the Year 9 study classrooms
and appeared to disrupt the thought processestbfdhadents and teachers as highlighted

in the following vignette.

Stuart, focus, lets help get the notes down foeropieople. How do bearings differ

from other angles? Jason, if you have somebody else doing the writing
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for you, you need to sit quietly. There shouldrét dny talking. Sophie, shush,
Sophie you are going to have to move outside. Yes, you are moving

outside, bring your chair. Ok, | have lost my train of thought. How do
bearings differ from other angles? Bearings diffierm other angles because they

must what? _Not go north but they must what? (Year 9, Teacher 3)

In this vignette the teacher needed to revisitititent of the lesson, because during the
time taken to deal with the disruptive behaviote teacher and the other students had

become uninvolved in the learning.

In some instances the control statements in ther Yeatudy classrooms were also

threatening in nature.

Excuse me ladies, the next piece of conversatmnywil have your own seats and
they won'’t be together. Remember it is a privilegsit next to somebody you want
to work with but if you are going to abuse the peiye, then you lose the privilege,
ok? (Year 9, Teacher 1)

In the study Year 8 classrooms control statememded to be more positive.

Jamie, | know that you can be muclerpolite than that so try

again please. (Year 8, Teacher 5)

And we just have the usual Monday morning thingeshg a little unsettled, eh?
Certainly unsettled because of the different tiorenfiaths, but never mind, we can

overcome that can’t we? (Year 8, Teacher 5)

These comparisons support the findings of Eccles\aigfield (1997, p. 24) who found
that in the United States junior high school classeere characterised with a greater
emphasis on teacher control and discipline giviglents less opportunity for decision-
making and self-management. This will be discudgatier in Chapter 6.

As a form of encouragement and recognition of sitgldearning, the use of confidence
building statements was prevalent in both yearl$eviéghis often took the form of praise for
a correct answer. All observed teachers in botdysschools were consistent in their use
of positive reinforcement of answers attempted hydents. This was shown as an
accepting attitude to students’ answers to questao included phrases like ‘well done’
and ‘good’. One of the Year 8 teachers was mditesek in their praise than the other
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study teachers and this may have been a resuteai having the lower band class that

they felt needed more enthusiastic encouragemgmpitomized by the excerpts below.
___ Ok so you explain it. Ok, go on that'd ¢@ear 8, Teacher 6)
Thinking, gee Mitch, I'm impressed. (Year 8, Tead)

The teacher continually reinforced the concept thatmathematical thinking occurring in

their classroom was something of which they weoeigy as shown in the above excerpts.

A mixture of vignettes follows to demonstrate ttse wf confidence building statements at

both year levels in the study classrooms.

Why six tenths? Good boy that was exactly grooking before (Year 8,
Teacher 6)

You used a clock, good thinking. You looked at yoatch. Cool. And
you counted round, good, so Sean what time diduge@ The 3 and the

10, excellent. A great way of estimating. (Yearéncher 3)

Ok, now, great some people over here have realisechext step haven't they?
(Year 8, Teacher 4)

---- this one is perfect. That one is perfect. Qtear 9, Teacher 1)
--- that one is good. Good. Good. (Year 9, Tea@)er

A confidence interval for the difference of two postions of confidence building
statements used by Year 8 and Year 9 study teaehdhe 99% level gives the interval
0.05 to 0.26. As zero is not within this intervAkete may be a significant difference
between the Year 8 and Year 9 study teachers iim thle® of confidence building
statements. The Year 8 study teachers were maely li& use this type of statement than

the Year 9 study teachers.

Explanatory statements were used, as a method diematical knowledge delivery,
approximately 24% and 4% of all statements respelgtiin the Year 8 and Year 9 study
classrooms. An example of the use of explanatatestents is given in the following

vignette.

| am going to plot zero. Zero, | start always a trigin. | move nowhere along the

x-axis. | move nowhere along the y-axis, where @am | Where |
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started, right. | wonder if you were watching meewh said | moved nowhere
along the x-axis and nowhere along the y-axis amlstaying exactly where I am.
What about negative one and positive three, whereldvthat be found? Harriet

come out to the board and put your finger on thginr Where am | going to move
firstxory?  xory?  Well, x comes leefg x comes before y, so we
are going to move negative one in the x-axis, @b, gtop there and | am going to
move positive three along the y. There you are thtpoint for me. [Gives her the

pen](Year 8, Teacher 4)

The Year 8 study teacher explained each step ofle@wing as it was introduced. There
is still evidence of the use of right/wrong quessicand instructional statements but the

overall nature of the above vignette is explanatory

A confidence interval for the difference of two pastions in the use of explanatory
statements at the 99% level gives the interval @al®.26. As zero is not within this
interval there may be a significant difference bedw the Year 8 study teachers and the
Year 9 study teachers in their use of explanattatesents. Year 8 study teachers were

more likely to use this type of statement than¥kear 9 study teachers.

4.4 Mathematical Activities Used

The context of problems in the classrooms difféiardthe two year levels. In the Year 9
study classrooms few of the problems were situata@al life or in a non-mathematical
context. Where a real life situation was introdycédvas often a cursory reference to
frame the mathematics or use of an example frontakiebook which appeared to have

little meaning for the students. This is illustaie the following vignette.

Um, when was radar first really used? It is radaim, when was radar first really
used? Somebody just said it. waradefinitely used it in a
war. Um, used for spotting planes. Like Englandatudid they use it for?
Well, who whose bombing England in World War Two? We have a
history lesson here going on, world war two? Somebody finally
mentioned it, who, whose England’s enemy? ermény, so who was trying
to fly into England and bomb it? Germanpai\did they use radar for,

why do you think they were using radar? Yeah to see when the planes

were coming, then they could get their planes lu#f dround and try to intercept
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them. Well, | have an exercise for you to do; yan probably guess where it is.
Well guessed 15.4, 1 to 8 (Year 9, Tedcher

The reference to radar and war was outside theriexge of most of the students in the
class and it took about ten guesses from the staidefiore Germany was mentioned. The
teacher gave a verbal explanation of how radar nbglused, and then moved right on to
the mathematical activity the students were to dbout a pause. The exercise in the text
book was in a mathematical context involving reftac of rectangles and triangles:
nothing to do with sonar or radar.

At other times the Year 9 study teachers may haedlyorecognised students’ background
experience by referring to concrete items the stisdeshould have experienced (e.qg.

mirrors).

And so you'll all be reasonably happy with refleatifrom previous school work,
and may be having gotten up this morning and wasfwens face and done your
hair or whatever. The fact that you have got misr@t home and you can see

reflection in everyday life. (Year 9, Teacher 2)

This teacher briefly mentioned the use of reflectio the students’ lives and then

immediately turned to the text book for exampled practice on reflecting polygons.

Year 8 study teachers used examples from reahs$ifa way of framing the lesson where
possible and put most of their problems in a cani@situation. The Year 8 study teachers
used anecdotal examples that also allowed the r#isitie identify with the teachers as real
people and helped situate the problems. They usedd ¢wn experiences to make the

lesson more real for their students as shown iridlf@ving vignette.

We talked about things that take more than a mjnamel they were things like
_____cooking a roast. 'Cos how long does a roastadly take? _ Yeah, and if
you are not very good at cooking, it could takeglem And do you know that these
get used? (Holding up an eggtimer) Sometimes, peogé these when they are
cooking. ~ ‘Cos you don’t want to overcooksedieah, and then we talked
about 2 minute noodles, because they are 2 minates it is more than a

minute.(Year 8, Teacher 6)

The teacher here is framing the use of tellingtitine and using examples that the students

could relate to, including the teacher’s dislikeowércooked eggs.
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4.5 Type of Language Summarised

In this research Year 8 study teachers were Ikslylto use right/wrong questions than the
Year 9 study teachers. Year 8 study teachers hae mariety in the type of questions
used. Year 8 teachers were less likely to use @batrd instructional statements that the

Year 9 study teachers. The impact on these findiwiljbe discussed in Chapter 6.
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Chapter 5: Teaching Strategies Compared 2

Chapter 5 focuses on the teaching strategies usedgdthe study mathematics lessons.
The teaching strategies identified are those usetie@ content analysis process (Section
3.4) as informed by the Advancing Children’s Thimkiproject (Fraivillig et al., 1999); the
Queensland School Reform Longitudinal Study (Ursitgrof Queensland, 2001); and the
Best Evidence Synthesis lteration [BES]: EffectRedagogies in Mathematics (Anthony
& Walshaw, 2007).

The teaching strategies were broadly categoriseth@se that did or did not: extend
mathematical thinking; elicit responses; suppomident thinking. Definitions and
expansion of each of the teaching categories isngim Section 2.4. As stated in Section
3.4, the categories are mutually exclusive. An gdanof each of the teaching strategy
categories is given in Table 3.3. (Section 3.5).

Figures 5.1 and 5.2 illustrate the frequency ohegpe of teaching strategy found in the
study classes. Percentages are used as they altaief proportion of teaching strategies
in each category to be shown; the number of ocooe® would distort the data due to

different lesson lengths in the study schools @atata is in Appendix 2).

H extend mathematical
thinking

B does not extend
mathematical thinking

H elicit responses

B does not elict responses

B support student thinking

m does not support student
thinking

Figure 5.1: Main teaching strategies used in the Y& 8 classroom
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H extend mathematical
thinking

B does not extend
mathematical thinking

H elicit responses

B does not elict responses

B support student thinking

m does not support student
thinking

Figure 5.2: Main teaching strategies used in the Y& 9 classroom

How these teaching strategies are used in diffgraris of the mathematics lessons will be
discussed in this chapter. Vignettes used in thiapter illustrate particular teaching
strategies and whilst the vignettes are also exesnf teacher talk (Chapter 4), the context
of this chapter highlights the strategy used nat type of teacher talk used. Teacher
verbalisation has a dual purpose in this studyidemtify types of teacher talk and to

represent a teaching strategy.

The parts of the lesson correspond, in the maithganost common instructional activities
identified by the TIMSS 2003 study. These werechea lecture, teacher-guided student
practice, and students working on problems on tbein’ (Mullis et al., 2004, p. 10).
Teacher lecture was adapted here to describe theopthe lesson when the teacher is
using whole class instruction. Teacher-guided stugeactice was deemed to be when the
teacher was working with an individual or small gpo Students working on problems on
their own was defined in this research to be thees$i when the teacher had instructed the

students to work from a text, worksheet, or from whiteboard.

The study classrooms all showed evidence of tedehture followed by students working
on problems on their own. In two of the Year 8 gtathssrooms the lesson, however, did
not always have a teacher-guided student pracace phe teachers in the Year 8 study
classrooms tended to teach the class as a whdheshdrt periods of individualised or
group work. An additional part to the lesson wadeatlin this study as all study teachers
used the start of the lesson for revision purposes.
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Section 5.1 describes the start of the observesbtessand the teaching strategies used. In
Section 5.2 how new content was delivered is cedliwith the teaching strategies used
described. Practice of the new content by studsrdsscussed in Section 5.3. Section 5.4
deals with lesson closure. The final sections o tthapter discuss whether the study
teachers have displayed a predisposition to a raistist or a behaviourist orientation

(Section 5.5) and summarise the key ideas of thpteh (Section 5.6).

5.1 Starting Lessons
This section focuses on the teaching strategiestity teachers used at the start of the
mathematics lesson. It encompasses the initidirgephase as the students start their

mathematics lesson.

All of the teachers in this research started althair lessons with revision of previous
work. Some of the study teachers used ‘stdftefiestions to revise previously taught
work. These questions were given to the whole adaghe whiteboard, or from homework
assignments. The questions given to the whole élassthe whiteboard were all closed in
nature and all the study teachers, except for oear 8 study teacher, used mathematical

contexts for their starter questions e.g., 378="28

The starter questions were often on the white badueh the students came in to the lesson
and were part of a strategy study teachers ussedttie the students into the mathematics
lesson. The questions were generally not desigmeeé challenging and in some cases, as
illustrated below, the teachers scaffolded the l@rok for students before they started to

work on them.

Ok you need to get on with the starter questions. Those dashes on

the side what do they mean? __ Equal sides. Iethos equal sides it means that
the angles are the same. __ The angles are abdh® size, so they are going to
equal what ? (Year 9, Teacher 3)

Tell me which one is heavier and then | want ymstiow me the way you have
worked it out. Just like we did yesterday. Just live did yesterday. So have a look,
so what do we need to remember though, Joe? ‘Gosmere really good at this

yesterday. How many grams make a k g? (Y, e her 6)

" Deemed starter questions as they start the lesson
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The answers that the study teachers accepted dastéinter questions indicated that these
were closed questions, with teacher pre-determanesivers (Section 4.2) that did not
extend mathematical thinking. The following vigeettemonstrates a Year 9 study teacher
accepting answers from students that allowed thehtr to solve the problem for the

students without investigating how the studentsdwded the problem.

Prime number, less than 40, two digits and if youlde it and take away 9 you get
a square number. That is a little bit trickier. Ke¥ Let's see if it
works, 13, double it, it is 26 take away 9 from&@&l you get?  Is 17 a
square number? Nope, so that isn’t gmngork. A prime number, any
other thoughts on it? 14 a prime number? Charles?

11, lets check that out, so if | double it 22, take away 9

13 and is that a square number? at\Afle square numbers?
[writes student responses on the \bboded] Ok numbers that you
get by squaring. So what is the prime number tha, double it and take away 9,

that you get a square number? So let’'s go to allheke and if we are going to

work back, and we did this with algebra, if we gang to work back, what do we

need to do to all these numbers? Adihe®, gives us 10, 13, 18
[writes the rest on the white board] Oueasl of doubling it what would
you do? What is opposite of double? Divide by 2. [Points

to odd numbers on white board] Those won’t workri{§8 5 on white board]

But that is only a single digit and we a2 digit number. 13 by 2 is

going to give us point 5, what about 347 nd & 17 prime? And is it 2
digits, so does it do that? So that maKea good candidate. (Year 9,
Teacher 2)

In the above vignette the Year 9 study teacherwgasy closed questions that scaffolded
the students to the required answer. It displaystesching strategies that extend

mathematical thinking.

The choice of starter question as a closed, ravigipe question was also evident in all
three Year 8 study classrooms. At the start of lésson students were asked to work
individually on set problems, written on the whiv@lbd or from a worksheet. After a set
period of time, the class then solved the problegether but as in the Year 9 study
classrooms these solutions tended to be teachandiThe following is an excerpt from a

Year 8 study teacher solving a division problenttawhite board.
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Just super quickly please, 8 7's are 56 and 2 o&ed so we do exactly the same
thought process here, 8 7’s are 56 and there ive& ¢this one set out like long
division] and bring down the 7 there, notice in bbaases we have got 27 haven’t
we?(Year 8, Teacher 5)

This excerpt shows the teacher telling the studentthematics, though trying to maintain
student engagement with words like ‘notice’.

An alternative to the use of starter questions mvasking homework.

You did not get a chance to ask questions on 18d ¥56.2, if you didn't

understand one that you had to fix. So | am gomgive you the opportunity to
take a look at 15.1 and 15.2 and if there is a peobthere that you did not match
the answer to and you do not know why the answeshgt it is now this is your

opportunity to step forward (Year 9, Teacher 1)

The Year 9 study teacher was using a supportiaesfy that allowed the students to see
that it is acceptable to not be able to do allréguired work without help. The teacher is
encouraging the students to ask questions. Unfatély in this particular instance, no
students took the opportunity though some had hablgms with their homework (the
teacher noticed this when he walked around chedkiagnomework).

A Year 8 study teacher who used homework to staridsson also emphasised number
strategies from the NDP as he elicited answergadhomework questions.

Alright we are going to start jogging our memortbss morning. We are going to,
ah going to open our exercise books; workshees ifhiat we want..... They are a
set of Mathletics questions we did that week; istninave been around Mathletics

time. Away you go. Right so 15 aquresstiyou are dealing with,

15 questions, and 3 marks for right and 1 mark foff wrong. [Writes this
information on the board] Right, and he got 29,tthes his score. So how many
did he get right and how many did he get wrong, retd® we start? Who could

give me a possible strategy? Antonio? (Year 8, iead)

This teacher used the start of the lesson to wtarstudents thinking and was prepared to

use students’ explanations in the solution of tladlem.
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The study teachers all used starter questionsvasae of immediately previous learning
or as revision of concepts taught in previous tepite teaching strategies involved in this

part of the lesson were mainly those that did nt¢red student thinking.

5.2 Delivery of New Content

This section relates to the teacher-lecture commooiethe lesson as identified in TIMSS
2003 (Mullis et al., 2004). This section looks la¢ fprevalent strategies used during the
teacher-lecture phase of the lesson from contealysis of the videoed lessons. The
prevalent teaching strategies involved in the @elivof new content in the study
classrooms will be analysed (extending studentghamatical thinking; eliciting student
responses; and supporting students’ thinking) fiysYear level and then by comparing the

Year levels.

In two of the Year 8 study classrooms the teachetule component of the lesson also
followed the starter questions but then continuadtie majority of the lesson with short
breaks when students were asked to individualljop@r a task as part of the delivery of
the new content. The third Year 8 study teacherndiduse teacher-lecture to the whole
class at all, but dealt only with a small groux @udents) for the delivery of new content.
The Year 8 study teachers were dissimilar in tteaching styles. One used an expository
style with some student delivered drama; one usedipnlatives to provide concrete
evidence of the new concepts; and the other Yesdud®y teacher utilised groups to allow

her to teach new content to a small portion ofdlass (approximately 6 students).
Examples of each of these styles follow:

| thought today we would have some drama, so, ltlegacters, wait on, Jimmy,

give a round of applause for Jimmy, dodsm’look wonderful and then
we have zero, there is zero all the way from thaber line, zero. (Year 8, Teacher
4)

A little more about proportional thinking, so wHateed you to do is, see this here
(pointing to drawing on white board) on a piecepafper, one of these (holds up a
blank strip of paper). | want you to just to makattfor me and shade in 2 strips,

or two of the segments. Just like that. (‘Bedieacher 5)
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Sharks are with me today and we are working dowirthenmat, so you will, you

will need to bring, just bring your books and yooencils please. The Sharks
working with me. Ok off you go you guys. That groap go out on the deck and |
am working with these other kids.(Year 8, Teacher 6

The Year 8 study teacher who used drama also ustdphor to convey mathematical
ideas. For example, integers were introduced, aseglby some of the students reading a

play, and then developed by the use of the metaphulls and dales.

Now another way that we can show it [draws a stnaighe on the board] imagine
that is flat land, now we have got a piece of féad here, positive 3, 3 hills,
[draws that]positive 3 and | want to add negat®e?2 dales [draws those] and
there is the picture. And the answer can be seeause those two dales those two
dales here have got to be filled in , now we dlit fn with a couple of those hills
can’t we? Do it for us [hands a student a pen]itdior us? Just shade in one of the
hills, shade it in, yeah that is it now take thlat dirt and put it into one of your
dales , fill in there so that is all filled ougke the other hill put it into the other
dale, so they are both gone now, the two dalesgarge and what are we left

with?(Year 8, Teacher 4)

In the Year 9 study classrooms the teacher-leatoreponent of the lesson took place
immediately following the starter questions andddgor approximately 10 minutes (about
a fifth of total lesson time). The Year 9 studydeers all taught similarly to one another.
The format of their lessons was a set objectivettierlesson delivered via teacher talk or
text book notes. In the following example the teads using the text book as a source of
knowledge for the lesson objective. No input wakedsof the students; mathematical
thinking did not appear to be expected of them;were they encouraged to think of other
solutions. This may be a result of the specifiadq@eometry) being taught but informal

interviews with the teachers concerned suggesthigtype of instruction is the norm.
The vignettes that follow exemplify this point.

How about turning your books, your Alpha booksp2R9 [writes the page
number on the white board] and Mark can we get ymwolunteer and where |
would like you to read, is you will probably sé&inda towards the bottom of the
page, its in a dark print, do you see what | amkitey about? Ok start
there. Ok, so let’s hit that thiggia. Read that last sentence one
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more time. That's good. Read on, takelaat this example.

Ok, so, they gave you the number 4 [dravesdhithe white board] and they
gave you this dotted line, this is called the?___ And what initial did they give
you for it? (Year 9, Teacher 1)

Ok, what do we know, looking at this top line, atidmearings already, what do you

guys know about bearings? Steven, dovgot to share what you
know about bearings? A wheel. Small balls like bike
wheels. Like rings. Shiglasuring tape.

It is for measuring, we are doing measurement. [class control
statements] Ok we have heard about beariitge, metal balls and that
which they are. Shish 9xx. Bearings are on ours#ad things like that. Bearings
making motors turn but bearings are something éhsd we are going to learn
about today and it is going to do with maths. Okhage got a small reading and
our focus questions here. What are the text feauM/ho can remind me text

features? Hand up if you can remember what textifea are? (Year 9, Teacher 3)

The Year 9 study teachers’ practice varied in thgnoduction of new content. In the first

vignette the teacher had no preamble to the tagievient straight to the text. In the second
vignette the teacher tried to introduce the topicabking students what they knew about
the topic. The teacher then directed the studentse text book as a way of learning the
‘new’ concept. There was no evidence, that theareber observed, of an attempt to bring

in the students’ background experience or to usaldife context in either example.

The teacher in the second vignette was involvedl literacy programme at the secondary
school which had been very directive on using bodks for teaching and this, as well as
the department scheffiebecause of the teacher’s relative inexperienceaching, was

likely to be a major influence in their choice tfagegy.

At both year levels the delivery of mathematicahtemt tended to be teacher-centred and
consistent with behaviourist principles. It invalveeacher statements of fact, or text book
notes, and students learning these. As shown ipt€hd the most frequently occurring

guestions were those of the right/wrong type amdntiost frequently occurring statements

" This is the scheme of work given to each mathemagiacher at the secondary school to follow (Append
4).
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were instructional in nature for both year levélkis was consistent throughout all phases

of the lesson.

Teacher delivery did, however, vary within theseapzeters. The teaching strategies used
to deliver the new content were markedly differamtthe Year 8 and Year 9 study
classrooms. Each of extending mathematical thinkaliting student responses, and
supporting mathematical thinking will be discussed.

Figure 5.3 shows that the use of extending matheatdhinking strategies was minimal at

both year levels in the study classrooms, thouigihtty greater at the Year 8 level.
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Figure 5.3: Comparison of the use of extending mathematical thinking strategies by Year 8 and Year 9 teachers

The occurrence of strategies that may be perceteedbe counterproductive to the

development of mathematical thinking was also n@égures 5.1and 5.2).

In one of the observed Year 9 lessons, the stuabhtr had the potential to extend student
thinking (in the researcher’s opinion) but the tesrcreverted to an instructional strategy
and led the students to the result the study teacaeted. The following excerpt illustrates
this; the study teacher is trying to get studeatseflect light from outside on a grass field,

up a stairwell, and into the classroom.

Ok, so we are going to start from here, one grouip ve here. If they are here,
where would they be reflecting their light to? Down there, so
which group is going to be here? You theys, your mirror, let’s see if

you can get it shining into the hallway. Over here Gordon, now, no
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leave it. Ok, so they have got it over there, wedrte have a group over there that

catches it. Let’s all of us go on. You guys staydahAll the rest of you, this way

This Year 9 study teacher is using an exercise liaatthe potential to promote higher
order thinking and student cooperative problemiaglvThe teacher tells the students how
to go about the exercise which is consistent witbraceptual system identified by Murphy
and Brown (1970, p. 530) as unilateral depend€n¥ear 9 study teachers often chose an
algorithmic way of doing a problem and in the lessmbserved did not appear to
encourage mathematical thinking. When students wsked to undertake individualized
work it was formulaic in nature with the studentsing instructed how to solve the

problems step-by-step.

We are doing ex 15.1. It is just over the pageoiefou start can you listen,
before you start, that means before you do anythood this way, you need to
make sure, it is on little grided areas of papeake sure you count it out properly.
You have got to draw up what’s there. You've gatraw the mirror image. Count
it out carefully; squares on that page match thaasgs in your book. So try and
actually draw what is there not something out ofiryown head. So count out
squares, look at directions, look at whether a ism@oing through corners, for the
slanted lines how many squares across, how mangresjwp or down is there
from one end of the line to the other of the lideunt it out properly. Ok let's get

underway. (Year 9, Teacher 2)

A student following these instructions does noteh&w think what the question is asking
but just follow the process. This was doubly reinéal by the use of text book questions

where the answers were closed and only lower-dhileking was expected.

Individualised work with students was often in fteshal IRF format (Kyriacou & Issit

2008) in the Year 9 study classrooms (Section 2.3.2

Degrees? Can you remember how many in aargile like this [uses the
window frame to illustrate] 90 and how mam this right angle here?
[Using other side of window frame] How mavould be straight across

without that pole in the middle? __ (Year 9, Teacd)

'® Teachers are the authority and will deliver the information to students.
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In the above vignette a student has asked for ihedplving a problem involving adjacent
angles on a straight line. The student had justtedathe answer, as that involved no
thinking and the teacher tried to assist the stutbeih was in effect leading them to an

answer without extending their thinking.
The Year 9 study teachers showed a predisposuipnaduct rather than process.

Ok, all I want to say is, are you ticking your amesg? ‘Cos it looks like you are
doing good work but don’t forget to tick your anssvbefore you move on. (Year 9,
Teacher 1)

This teacher was concerned that students markwhmek: showing that the end product is

the right one and that he was not necessarily cordewith how students got there.

The Year 9 study teachers often made statementgirsginahat they did not expect their
students to have much knowledge, of the world omathematics. Lack of mathematical

expectations, by the Year 9 study teachers, is showhe next vignette.

Anyone know, no you won’t know so | will tell yaujs called the Fibonacci
seqguence. Da Vinci code kisethacci numbers. He

was an Italian mathematician, way, way back. lacsually very interesting if you
look at things in nature, sun flower seeds, thesakput and it follows that. (Year
9, Teacher 2)

The teacher did not expect the students to havedhefathe Fibonacci sequence so
answered their own question but did not carry otin\&n explanation or use the Fibonacci

sequence as a teaching opportunity.

The Year 9 study teachers’ expectation regardindwatput and level was low. The Year
9 study teachers’ set the quantity of work at @lleéliat was often achievable by most of
the class with time to spare. Students then caasetitol problems. This is illustrated in

the following example.

What are you doing [two students being silly], yoould have started your

homework. (Year 9, Teacher 1).

That the Year 9 study teachers did not always experk of a high quality is shown in the

following vignettes:
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A poster, a nice big picture of the angle itseding rulers telling us what it is,

what’s the rule about yeah, if they goed enough we can hang

them up, the wall's a bit bare at the moment.(Y3areacher 3)

And when you get the first side done which is digttiae easier side, flip it over and those
are the ones that are a little bit more difficult................................ How many people
are still working on the front side, ok when yot dene with the front side, do the first one
on the backside and then stop. Just the first anthe back side. Just the first one on the
back side. (Year 9, Teacher 1)

In the first excerpt the teacher implies that bbfthe students’ work will make the grade
(in fact none did as the poster was not colleatg¢din the second excerpt the teacher tells
the students that the second side of the work shekfficult and then reinforces this by
asking students not to go past question one ate#uher expected the students not to be

able to work out the problem with out teacher help.

Monitoring of students’ learning was at a consistenel for both of the year levels, 18%

and 15% of all teaching strategies used at Yearsd® respectively (Figure 5.5).
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Figure 5.4: Comparison of eliciting strategies used by Year 8 and Year 9 teachers

Monitoring of student engagement was the most peevastrategy for Year 8 teachers
(Figures 5.4). The 99% confidence interval for @i#ince in proportions is -0.06 to 0.12,
and as zero is within this interval there is maybesignificant difference in the use of this

strategy. This is an indication that all teacherda@th year levels kept an eye on the
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engagement of the students in the lesson. Thealysglayed a desire to ensure that students

were up-to-date with the work.

Ok, so. Everyone focus please. Johnny. Annie. \dkhate remember about the
activity we looked at on Friday about the anglesa dfiangle? 1, 2, 3, angles. What
do we remember finding. Johnny____ they did. Evslyllemember that? (Year 9,
Teacher 3)

This teacher is ensuring that students are listebynchoosing students to ask questions of

at random and then asking the whole class as well.

When students were working on their own, this nmwmg of student engagement
continued with the Year 9 study teacher walkinguacbthe class and continually checking
on students. The Year 8 study teachers had ldsgdnalized time but were observed to
follow the same pattern as Year 9 teachers withtélheher wandering around ensuring
students were on task, understanding the mathemhattivity, and engaged in solving the

given problems. Examples of this strategy are:

David are you finished? Jasmine, yep use that. doght, what's the problem?
(Year 9, Teacher 2).

Yep, write the values in Yep,fiftis and you are going to
halve it and halve it again. Done that, write tredues in.(Year 8, Teacher 5)
you right there? (Year 9, Teacher 1)

The teachers monitored engagement and simultanechistked understanding. Both year
level teachers during whole class instruction, noyed student engagement by asking
questions of different students at different stagfethe lesson. They also used phrases like
‘Does everyone understand that?’ to try to gaugeethdr the topics were being

understood.

All Year 8 study teachers at some stage in thesdas tried to elicit many solutions to a
problem (Figure 5.4). This included the teacher \Wwhd a bottom stream class with some
students still at the Stage 1 in the New Zealanthéhacy levels (refer to Appendix 3 for

definitions of the stages). During the teacheruexiphase of the lesson all of the study
teachers used student elaboration to explain thetey did a problem to the whole class
at some stage. Whilst this was not the most pravaleategy it is present 5% and 4% of

the time at Year 8 and Year 9 respectively (Figudg.
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The Year 8 study teachers tried to get studengxpdain their thought processes and work
out approaches to solving problems that suiteditllésidual student. They generally

emphasised the importance of process and that Wereemany ways to solve a question.

Who knows the strategy for that? You chdathese easily. Vaughn?
yep any one elsethatitvay? There is a much
easier way isn’t there? Ok Sean, what did you do? Yeah yeah

(Year 8, Teacher 6)

In the Year 8 study classrooms teachers emphastiseeénts using different methods to

solve problems.

Ok so what strategy? What could we use? Yestevdayere using something. Put
it down there guys ( some students brought notitesthe room) and then we will
just do that. Thinking time and then we will shanée will just see what ideas you
can come up with, cos some people might have iffetetht ways that we can
actually do it. | can see two different ways atteavritten down there.

(Year 8, Teacher 3)

Year 8 study teachers used a collaborative prolsielving approach that was not evident
in the Year 9 study classrooms (Figure 5.4). Thar¥estudents seemed very comfortable
working in small groups with the entire group cdmniting to the final solution. At times
the whole Year 8 study class participated in sgvanproblem with each student being
agreed or disagreed with by other students andothieions of other students freely

accepted.

Right. It is time we swung in to action | think and have got, let's see. We have
got, mmm, we have got this question here, in yooums, ready, go. {hands
guestion out to all groups, they problem solvenitthe group, teacher checks

solution and hands out new question if right](Y8am eacher 4)

This Year 8 study class was used to working in gsoto solve problems and needed no

further direction.

The Year 9 study students were encouraged to sbé/@roblem by themselves and use
their peers as a resource tool if they were strogglf a student volunteered an answer
that was ‘wrong’ their peers often let them knowisTwas not being collaborative as an
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exchange of ideas did not occur. Communities afnieg were not evident in the Year 9

study classrooms.

Student explanations in the Year 8 study classrowere encouraged and built upon. At

no time was this observed to occur in the Yeau#lystlassrooms (Figure 5.4).

Can anyone else see Sam'’s thinking here? with your model show me.

ok yeah oh, ok. I can, Issntheir thinking they are

saying ok this is 20%, there is one of those tio, feh, (Year 8 , Teacher 5)

This teacher used Sam’s explanation and develdpesia point of instruction. Whilst the
class eventually came to another conclusion, #asher had shown that Sam’s input was

valued.

Year 8 study teachers also used student explanatiem students were asked to come to

the whiteboard and work a problem out, showingt@ps of their thinking.

For the first one, what was heavier, 7 250 gramsafjpotatoes or a 3kg bag? We
have just worked out here, Miles and | what 7 2&nhgbags are, how much in
total, who would like to show? Andrew? _ goYupu can do, ___itis alright
you are going to show me how you worked it out_ere,h(removes some posters
from the board) here is your working space. You slaow me the first one. What
do you think is heavier 7 250 gram bags of potatrea 3 kg bag? ok,
how did get it, you show us ok, daldanything in your book?

Ok so you explain it ok, goonthedsl  so go on Andrew,

how did you work out what 7 250 gram bags of peastadded up to? and
what answer did you get, - you got whag,lbwo thousand did

you work out, you went 7 lots of 250, what is that  yep so you went 7 times
200,(Year 8, Teacher 6)

The student was encouraged by the teacher to shemthey worked the problem out and
at each stage told the class what they were thgnKihe teacher used facilitating questions
to allow students to explain and extend their tligkThe student’s efforts were reinforced

by confidence building statements.

Only one of the Year 9 study teachers had a studetd on the whiteboard and when they

did the student was directed to how they shouldestiie problem.
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I've only got two dots so far what would be anotheod one to take, do you think?
Ok, come on right up here please Bruce, we'll iat free hand it. [gets student to
come to white board to do next point]. So he isg®o do the bottom one, where
are you going to go? Ok now he is ju#t frending it so you have got to
give him a break, it won’t be world accurate, yaugyot rulers. Ok and

let's get a young lady volunteer, who is going ¢otke last one?

Ok Cassie, the class volunteered you for it. That'’s alright, come on.
She is going to do what | would calllfs important spot right, she
picks the right spot to do. Yeah, pmgtiod, she went right down

that same line ok, and can you draw in the 4, wdwds the final reflection look
like? (Year 9, Teacher 1)

The two students both followed the example fromtdseher who had already put two of
the points in. During the student solution the keeencouraged Cassie (though with mild
praise ‘pretty good’) whilst for Bruce, acceptelba standard.

The strategies that were least evident in the stoldgsrooms were those that were
supportive of student thinking. As shown in FiguBe2 the opposite strategy of ‘did not

support student thinking’ was a frequent occurence.
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The Year 9 study teachers used as their most emavaltrategy ‘leading students to
answers without extending their thinking’ (27% dfsrategies). An example of the type
of strategy that ‘leads students to answers witheodending their thinking’ is in the
following vignette, the teacher is asking studdnt$ielp solve a problem: ‘How can we

measure a reflex angle?’

How are we going to measure that angle with onlyf lalcircle? [holding

protractor up] Double it, so we are goirgwhat? Well

done. Ok next , we need to make a line straighindon’t we? And draw a 180°,
don’t we? And then we can take our protractor rou@&, you've got 180 and then
you put the protractor on here, reading from O arduwhich is 140. [shows on
diagram] Alright, | just measured that tob#) and we know that this side
is 180, the bearing is? (Bedeacher 3)

The students were just expected to fill in the gaphk the teacher providing the problem

solving strategy through the use of right/wrongsiioms (Section 4.1).

The use of this strategy accounted for 8% and 2i7&eostrategies observed in the Year 8
and Year 9 study classrooms respectively. A confideinterval for difference of two
proportions at the 99% confidence level gives derval of -0.27 to -0.10. As zero is not
enclosed within this interval there may be a sigaiit difference in the use of this strategy
between the year levels. The Year 8 study teachers less likely to use this strategy than

Year 9 study teachers.

5.3 Practice of New Content
This section deals with how new mathematical cotsce@re introduced to students. The
Year 8 study data is described first and then tear¥ data and a comparison of the study

classes’ use of manipulatives and technologieseisgmted.

In the Year 8 study classrooms, the students werendittle opportunity for individual
work on new concepts. Opportunity for individualnwavas usually as part of the teacher-
lecture process when the teacher paused and galenst some quick questions or a short

task to undertake.

Right here we go, in our heads we are going totea/and you will give me the
answer, positive 3 add negative 6 equals? Negative 3. Negative 8 add
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negative 14? _ Negative 22, good. 6 or posiiveAdd negative 5.
Positive 1. Negative 4 subtract 4, in your head yolli be able to say negative 4
add? Negative 4 add? _ Add? _ _eqgathe 4 add? __
Which is? Negative 8. Who had negative 87? (Year 8, Teacher
4)

This teacher was using individual work from studedtiring whole class instruction to

check whether the concept taught had been unihersaderstood.

The one Year 8 study teacher who set independéditidimal work used a text book that
promoted hands on learning but for the topic olesgtthis was at a lower-order thinking

level.

New content was practised in the Year 9 study wdasss through problems that were
closed, required lower order thinking, and wereauwtnected to the real world. Two of the
three Year 9 teachers relied heavily on text bobk# for notes on the topic being learnt,
and for individual student work. The third Yeareé&ther used a worksheet as well as a text
book and for one of the observed lessons trieduolve the students in a problem solving
exercise. The commonality was that all three Yeastfly teachers set individual (or
paired) student work in text form, then circulatabund the classroom checking on
student engagement, effort, and understanding.students were expected to follow sets

of rules to answer problems, rather than to thimgat through for themselves.

That will stay up there; we are going to finish tiie exercise we started
yesterday, exercise 16.2 and do 16.3. All you ha\ee able to do is know left,
right, up, down and count out squares (Year 9, fiea@).

This excerpt shows teacher instruction on how tateoa shape by multiples of 90 degrees.
What stayed on the board was a table showing thatasion of 90 degree turned the point
left, 180 degrees went down etc. Students needednderstanding of rotation but just

needed to follow the pattern.

Manipulatives were observed to be used in five amel of the nine observed Year 8 and
Year 9 lessons respectively. Two of the Year 8 ysttehchers used manipulatives to
reinforce the concepts being taught. One used oardlxlocks as a telling time aid and the
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other fraction strip¥ so students could visualise proportionality arsddperations. The

Year 9 study classrooms were all teaching a Gegnmetidule so were using appropriate
tools (protractors, rulers) with one using mirras an aid to visualizing a reflection. In
post-videoing interviews the Year 8 study teactstased that it was common for them to
use manipulatives as a concrete tool focus of liegrbut the Year 9 study teachers said

that it was uncommon for them to use manipulatives.

All Year 8 and one of the Year 9 study classroorad hse of a data projector. The
majority of the time, when it was used, the dai@gutor was used as a device to display
starter questions or notes. The Year 9 study teaghe used it in one lesson showed the
students the effect of rotation on a rectangle. Stege on the screen spun, but the teacher
used paper to illustrate and told the students Wwhppened. The use of the data projector

was more for reinforcement than for exploratiomaoncept.

This is just a reminder and | will leave it up, 8R° there is your directions, up,
down, left, right. You turn 90°; remember it isiaclockwise that is what happens
to up, down, left and right. [On data projector ige shape rotates 90°].They have
changed, what was up becomes __left. Whalkeftdsecomes down and so on
[shows by turning a piece of paper with those digats written on it] ok you have
already got this table from yesterday, if | do 1@@tates shape on screen] up and
down swap, left and right swap, remember that Agnlit is easy, you look at the
original and how you get from the centre to a pobu count out squares, how
many squares up, how squares left how many squigtgs you then change your
directions and count out the right amount of sgsar® get the image.
you should already have this down. And @f&es around like that
[shape spins on screen] [and spins the piece ofedapo your directions, just

change. | will leave this up here on that for youdok at. (Year 9, Teacher 2)

One Year 8 study teacher used their computer asiagt device so students could
experience a minute with a loud ring at the endiro€é. The other Year 8 study teachers
did not use any technology during the observatenop. When asked they said that it was
not normally a strategy they employed as they prefleother methods that were more

hands on for students e.g., fraction strips.

7 A fraction strip is a rectangular piece of paper that is divided into equal parts to show fractions e.g. 4
parts for quarters.
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Teachers at both year levels set the same worthéwhole class. The Year 8 study class
that worked in groups rotated the groups througkrees of identical activities. There was

no differentiation of work for individual students.

5.4 End of the Lesson

This section describes how the study teachers btotiggir mathematics lessons to a

conclusion. Similarities and differences betweendtudy teachers are discussed.

The Year 8 study teachers recapped the lessore &nith in an attempt to ensure that all
students had understood any new concepts taugatfollowing is an excerpt from one of

the Year 8 study teachers that illustrates thistpoi

Ok listen up. Thank you. Eyes here. Now for my pestect moment that is so
important to me. Petunia. Kids we didn’t get anyevehnear where | wanted to and
| am just a little surprised at a couple of kidsamieren’t quite as good at this as |
would have thought. It is really easy you knowgKpiup a strip of paper and folds
it) one, halves, quarters, eighths and, and later ave going to use things like
(holds the strip up) and some more to put thentaglether to start working out
operations with fractions. And you can see it pcadly, ok thanks kids. (Year 8,
Teacher 5)

All Year 9 teachers chose to close their lessoh agking the students to mark their work,
and write down the homework in a diary, specificdbir that purpose. There was little
evidence of a recap of the important points anahast of the lessons the end seemed to be
rushed.

Ok, um, | need every body’s attention back hereafaminute or two so save your
conversation, you have had a little group time,ifajiou didn’t get all the book

work done that is fine, I'll take a look and seewhfar you got during interval.

What was the type of idea we were working on today reflection

and how can you check your reflections? _ fold
how? Over how? _ Over the mirroe.liwe have some
homework, so just settle. Just a secandlegnen | appreciate you are

trying to get your books away but | am trying teeggbut an assignment. Wayne,

Edith. We want your attention up front; your honarkus fairly simple. In your E5
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books | want you to write the capitals of the alpéia A, B, C all of them, then,
then put a mirror underneath each one and do wht them reflect

them, use capitals as accurate as you car(Yedr 9,Teacher 1)

You need to be getting your homework diaries oaag® 15.1 written in your
homework diaries, when you have done that you raal pp please. Stay in the
room. Cool. Get all the books away please, homewiakes. Thank you everyone.
(Year 9, Teacher 3)

In the first excerpt the Year 9 teacher takes timeeinforce a learning objective of the
lesson. The year 9 teacher in the second excesphddime to recapitulate the lesson and

merely ensures that everyone knows the homewokk tas

5.5 Pre-disposition to a Strategy
The Year 8 study teachers had regular meetingsatimated them to talk about what was
being taught and how it was being taught. Thisudetl NDP professional development

and the Numeracy strategies inherent in it.

The Year 8 study teachers’ scheme was developed tihe NDP and therefore, whilst it
stated specific learning outcomes it also showgdeferred way to teach: constructivist,
problem based, contextual, and situated in real The Year 8 study teachers’ lessons all

showed evidence of the teachers trying to folloesehguidelines.

The Year 9 study teachers had departmental meetitis (based on my previous
attendance at these meetings) an administrativeerradhan a pedagogical focus. These
teachers could be said to operate in ‘professi@mation’ (Hayes et al., 2006, p. 176).
Very little discussion regarding effective pedagagnerally occurs at the meetings. This
may change if the school joins in the secondary NB&vey & Averill, in press). Lesson
delivery was implemented from the schemes the &¥actvere given at the start of the

year.

The Year 9 scheme gave learning objectives from\iw Zealand curriculum document
(Ministry of Education, 1992) and specified pagenbers from a text book that had
relevant exercises. This may have led the teadoelse predisposed to a behaviourist,
structured, and skills practice way of teachinge TYear 9 study lessons were all of a

didactic nature, similar to what Kyriacou and Isg¢2008) discovered in England. No
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evidence of a pedagogical practice that encourafedent mathematical thinking was

evident in the Year 9 study classrooms.

5.6 Summary

All study teachers used similar strategies at the sf the lesson. Year 8 study teachers
tended to use strategies that extended and sugponthematical thinking when
delivering new content. Year 9 study teachers’ npostalent strategy in all parts of the
lesson was one that did not extend mathematiaakitig. Strategies that elicited responses
were strongly represented at both study year lg¥etgires 5.1 and 5.2). The implications

of these results will be discussed in Chapter 6
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Chapter 6: Discussion/Conclusion

This research set out to identify prevalent teaglstrategies (with specific focus on
teacher talk, equipment use, and activity styledus Year 8 and in Year 9 mathematics
classrooms. Three Year 8 and three Year 9 teadh@nsithematics each had three lessons
observed and video taped. Content analysis ofrémesdtribed lessons was used to identify
the prevalent strategies. This chapter providesnangary of the results from the previous
two chapters with the purpose of showing how tesearch adds to the understanding of
this stage in the educational lives of New Zealstndlents. Whilst due to the small sample
size used in this study, generalisations cannoinberred to all Year 8 and Year 9
mathematics classrooms in New Zealand; this reBeprovides a starting point for

consideration of teaching strategies across timsitran stage.

Teacher talk will be discussed in Section 6.1, goueint use in Section 6.2, and activity
style in Section 6.3. Section 6.4 presents linotai that might have impacted on the
reliability and transferability of the findings dfis research. Implications to be made from
this research are indicated in Section 6.5. Funtbeearch ideas that arise from this study

are proposed in Section 6.6.

6.1 Teacher Talk

Teacher talk in this study consisted of the statémenade and questions asked by the
observed teachers during their mathematics leg8ewion 4.1). This section explores the
differences that were observed between the Yeard8Yaar 9 study teachers and how

teacher talk relates to the teaching strategidsedtin Section 2.4.

As shown in Figure 6.1, both year levels in thisidgt used a high proportion of
right/wrong type questions but there was a sigaific difference, as indicated by
confidence interval analysis, in the proportioncduséhe Year 9 study teachers tended to
use only right/wrong questions. The Year 8 studichers incorporated facilitating and
eliciting questions into their lessons. The differe in the type of questioning used in the
classroom was one way, (the researcher felt) thar Y& study teachers promoted

mathematical thinking in their classrooms.
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Figure 6.1: Verbalisations in the classrooms

In the type of statements used (Section 4.1) there significant differences (as indicated
by confidence interval analysis) between the twarytevels in their use of instructional,
control, explanatory, and confidence building steats. The Year 9 teachers used
instructional and control statements more thanvtbar 8 study teachers. As this type of
statement is more dominant in a didactic classrgBoaler & Greeno, 2000) this result
was expected. That Year 8 teachers had a higheemage of explanatory statements was
also an expected outcome as the introduction ofND® in the Year 8 classrooms has
promoted the process of solution rather than sttasigmputation (Higgins, 2002; Ward,
Thomas & Tagg, 2006). The higher use of confiddmaéding statements by the Year 8
teachers in this study is evidence of the suppertigature of these teachers’ strategies
(Hayes et al., 2006).

Instructional statements were the most prevaletter talk used by both Year 8 and Year
9 study teachers. There was, however, a differemcthe content of the instructional

statements (Section 4.3.1). Instructions giverha Year 8 study classrooms were mainly
used to direct students to their work for the dBlge Year 9 study teachers also used
instructional statements to impart mathematicaMdadge. This had the effect of focusing

lessons on lower-level cognitive strategies andnhdidextend the students’ thinking (Hayes
et al, 2006). This type of instruction also may radiow the students any sense of

ownership, autonomy, or control in decision makamgl is likely to have an adverse effect
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on student engagement (Eccles et al., 1993; Mi&Mullins, 1997; Eccles & Wigfield,
1997). The boredom that this may cause studentsk@asn in Pietarinen’s (2000) Finnish

case study.

As suggested by McGhee et al. (2004) the observedr ¥ classrooms did have an
emphasis on teacher control and discipline. This exadenced by the number of control
statements (18%) made by the Year 9 study teackdridst control statements only

accounted for 4% of the verbalisations in the Yeéatudy classrooms. The Year 9 study
teachers did not seem to have developed a commahigarning (Hayes et al., 2004) to
the same extent as the Year 8 study teachers anefdhe the environment may not have
been as supportive of students or physically satigf(Pointon, 2000). The use of few
control statements in the Year 8 study classroomay ive indicative of the level of

engagement of the students and the high levelpéaation of attention from the teachers.

The Year 8 and Year 9 study teachers tended togistavrong questions as their question
of choice. Right/wrong questions are closed in ratind involve the predominant use of
teacher-talk that is of an initiation-response-fessk format. The Year 8 teachers in this
study also used initiating/facilitating questionsdguently (11% of verbalisations). The use
of facilitating and eliciting statements and quassi were also possibly a result of the
teachers’ involvement in the NDP consistent with fimdings of Irwin and Woodward
(2004), Higgins (2002) and Ward et al. (2006). ds@ther questioning strategies meant
that the Year 8 teachers promoted the use of higitlar thinking (see Section 4.2). Their
students were asked to see relationships betwesrepts and asked to generalize. The
Year 8 study teachers challenged their studensed¢opast the straight procedural method
and look for deeper understanding.

The Year 9 study teachers exhibited a prevalemhteg strategy of ‘leading students to
answers without extending their thinking’ as stabgdHayes et al. (2006). Checking on
student engagement and the use of encouragingms&tate for correct responses to
right/wrong questions were also prevalent teachatgategies in the Year 9 study
classrooms. The Year 9 teachers in this study,siviriégquent in their use of praise, did not
exhibit strategies that showed they expected a higithematical standard from their
students. The Year 8 study teachers’ use of exfgignand confidence building statements
showed that they were creating a supportive legranvironment as discussed by Anthony
& Walshaw (2007).
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All study teachers, in the researcher’s opiniorg katablished communities of learning
with supportive classrooms. Practices used wersis@mt with the supportive strategies
of the productive pedagogy framework (UniversityQafeensland, 2001) as their prevalent
teaching strategies. Encouraging student elaboratusing student explanations, and
monitoring student engagement were all well represkin the Year 8 study classrooms.
Year 9 study teachers were not observed to userstiekplanations but did encourage
student elaboration and monitor student engagetoemsimilar extent to the Year 8 study

teachers.

The major differences between Year 8 study teathers Year 9 study teachers’ teacher
talk appears to be the emphasis that the Yeardy stachers placed on those elements of
teacher talk that improve the intellectual qualifythe classroom: use of eliciting and
facilitating questions, encouragement of highereorthinking, and less use of control

statements.

6.2 Equipment Use

The use of manipulatives and other tools were winle@t as strategies in the Year 9 study
classrooms. The Year 9 teachers in this studynfarmal discussions post videoing,
indicated that they infrequently used manipulatiegstools as a strategy to stimulate
mathematical thinking. In contrast the Year 8 stteichers used a variety of equipment.
The use of manipulatives (e.g., fraction strips) ather tools is an expected consequence
of the Year 8 study teachers involvement in the NDitomas & Ward, 2001).

Data projectors were evident in all the Year 8 gtalhssrooms but only used once as a
timing device. The use of technology (data projgoi@s restricted, during the observation
period, in the Year 9 classrooms to being usedligplay of starter questions and notes.
When it was used in its capacity to manipulate shag was used as reinforcement of
previously given notes. This may be an area four&utprofessional development for

teachers at both year levels.

6.3 Activity Style

This section looks at the delivery of the conténé, structure of the lesson, and resources
utilised for student practice. Delivery of cont&tonsidered from the philosophical view.
Lesson structure observed is compared to the gteuébund internationally in the TIMSS

(2003) study. Resource use incorporates textbookksheet, and whiteboard usage, and
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teacher dictated resources. Resource usage iésniviiether the work given to students

demonstrated connectedness (Section 2.4.2).

The Year 8 study teachers appeared to use mainigtrewtivist approaches with all
emphasising how knowledge is constructed (SectighS5pb Year 8 study students’
understanding was developed through accepting rdiffeways of doing a problem
(Section 5.4.1). The Year 8 study classrooms etddba content focus (Thompson, 1992)
with an emphasis on conceptual understanding. WEhasis seemed to the researcher, to
be on the approach to a problem and not its s@lutidhe Year 8 study classrooms. The
interpretation of conceptual understanding in theary8 study classrooms appeared to be

consistent with

having meaning for mathematical symbols and ofmerst interpreting results,
making connections amongst ideas or represensationd understanding why

particular procedures work (Lobato, 2008, p. 596).

The Year 9 study teachers seemed to be behaviaarigteir approach to delivery of
content. A focus on results and not process wateaviin the content delivery. The Year 9
study classrooms exhibited a content focus (Thompd®92) with an emphasis on
performance. Year 9 teachers in this research dstnaded, in the researcher’s view, a
meaning of conceptual understanding that did rtetrgit to engage student thinking. Best
defined by Lobato (2008)cbnceptis used to mean topic antchderstandingto mean
computational fluency” (p.596), the Year 9 studgdeers appeared satisfied if students
could solve problems following given instructioi$ie Year 9 study teachers were content
focused and emphasised performance. The Year § t#adhers spent a large proportion
of the time on giving the students notes, askirgy dtudents to copy from a text, or to
perform tasks that relied on repetition and practiche Year 9 study classrooms observed
were didactic (Boaler & Greeno, 2000) in naturefirskl by text books, rules, and
procedures. Students were given an algorithmic t@agolve problems with little or no
mathematical thinking needed. This was consistdit Ward’s (2000) New Zealand study

of students across a similar transition.

The format of the observed Year 9 lessons was a&imd international mathematics
classrooms (Mullis et al.,, 2004): teacher-lectuned goractice. The teacher-lecture
component in the Year 9 study classrooms was betast in nature with teachers using
an instructional strategy that did not seem tolifate, elicit, or encourage mathematical

thinking. The strategy was predominately teachération-response-feedback (Kyriacou
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and Issit, 2008) but with the teacher as the saeistbn maker during whole class

discussion as in the findings of Ball and Bass (800

Whole class tasks were used by all the Year 8 stadghers and the structure of the
lessons consistent with the most prevalent intenally: teacher-lecture and student
practice (Mullis et al., 2004). In other ways, tfiear 8 study teachers were dissimilar to
each other in their approach to classroom organizand teaching style. One teacher
utilized small groups and teacher aides, and rotdite groups to give all students within a
week some time with the teacher using teacher-gugtadent practice. The other two
teachers taught the whole class with individuatcfica the norm for a part of the lesson
when the teacher needed to see how much had bderstood.

The Year 9 teachers in this study all showed alameaching style to one another:
emphasis on factual knowledge delivered using teracentred strategies. The format of
the lesson was the same for all the Year 9 teadblessrved: starter activity; teacher-
lecture; individual practice of a new skill; andnhework given. This was grounded in the
mathematical scheme that all the teachers workenh fand on instructions issued at
department meetings as the way to best controestadSection 5.3). The organisation of
the Year 9 study teachers within a department maydsponsible for this similarity

(Talbert & McLaughlin, 2001).

Resources used varied between the year levels. @elyf the Year 8 teachers used a text
book as the basis of their lessons and it was oséd by one group of three, at any one
time, in the classroom. The other two groups datpcal tasks or experienced interactive
time with the teacher. The other two Year 8 stuelychers used a variety of different
activities: work sheets; whiteboard questions; Mdits questions; and problems that the
teachers invented. The Year 9 study teachers @l agext book as the basis for two out of
the three lessons observed, both for notes angrfstice questions. In other lessons
worksheets were used, whole class problem solvieg,tand the creation of a poster

suggested.

Connecting mathematical ideas to the world was aldent in the observed Year 8
classrooms. The Year 8 study teachers all incotpdréhe use of real life problems,
students’ background experiences, and prior knoydedOne teacher used a
narrative/expository style that encouraged theesitedto use metaphor and drama to help

construct their understanding of mathematical cptscéSection 4.5). The Year 9 study
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teachers reliance on a text book meant that thes tstsidents were asked to perform had

little relevance to them and displayed little corteeness to the world (Section 4.4).

6.4 Conclusions

It is evident from this study that students undargdhis particular transition experience a
change in the way they are taught mathematics. fiaig be a contributing factor in the
drop in achievement at this point in a studentfs. liAchievement before and after
transition was not measured in this research bettetlis no reason to suspect that the
students undergoing this transition are any diffete those in the studies previously cited
(Anderson et al.,, 2000; Barone et al., 1991; Bigham Core Skills Development
Partnership, 1998; Ministry of Education, 2008; iblaal Middle School Association,
2006).

The Year 8 teachers in this study used strategpasfall into the productive pedagogy
areas of intellectual quality, connectedness, amgpartiveness. They exhibited
characteristics that promoted higher-order thinkimgd a base in real life, and behaviour
was on task with all students’ engaged in matherakéctivities. The Year 9 classrooms
in this study showed the converse. Strategies psaahoted lower-order thinking, were

based in a mathematical context, and studentsdretyuneeded reminding to stay focused.

The Year 9 classrooms observed were dependentxtbotks and the activities were all
closed in nature and set in mathematical contéxtsontrast, the Year 8 teachers in this
study were not reliant on text books and used sopes questions with real-life contexts
relevant to the students. The activities undertaigrihe Year 8 students showed more
variety in type including practical explorationfem-ended problems, practicing of a skill,
and using manipulatives to demonstrate concepts. majority of the Year 9 activities
were repetitive practice of a skill and did noturg higher-order thinking.

6.5 Limitations

The data gathering for this research was undertalgmoximately three-quarters of the
way through the New Zealand school year. The tinuhthis may have impacted on the
teaching strategies used. Towards the end of theotgear, Year 8 teachers may have
been starting to ‘prepare’ their students for seeoy school and may have been using

strategies they felt to be similar to those use@ar 9. The Year 9 teachers may have
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moved away from strategies they felt were appropr@ross the transition and into those

they felt would help prepare students for NaticdQahlifications starting in Year 11.

The use of the researcher’s own school may havéetinthe reliability of the data in that
the teachers observed may have been trying to feaslays they thought the researcher
would like them to. The researcher's emphasis that videoing was solely for the
purposes of research and not for other purposgs émpraisaf) may have mitigated this
but the effect of having an authority figure, theiead of Department, in the class room
may still have affected the data. Similarly, théermediate teachers’ practice may have
been affected by a perception that the researdmsknifore expertise than they in the area
of mathematics teaching (being a specialist infigld) and they may have tried to teach

lessons that they thought the researcher wouldapof.

The research was limited in scope to only one s#mgnschool and one intermediate
school. This was a limitation imposed by the siza masterate study and time constraints.
However, as the schools involved in the researehdiectly linked and therefore any
findings are relevant to the intermediate-secondagnsition. It is important to
acknowledge that whilst comparison can be made¢h®rtwo schools involved, it cannot
necessarily be extrapolated to the larger populatib schools in New Zealand. It can
though be used as a starting place to exploreiti@ms in other geographical areas, other
transitions in a student’s life, and transitionsogs the same point in different curricula

areas.

The teachers observed may not have been repraegerétall the teachers at that Year
level as only three teachers at each of the Yealdewere observed. The timing of
observation, in terms of the calendar year meaitttie teachers were compared teaching
different strands of the New Zealand Curriculum d@hs may have impacted on the
strategies that the teachers employed becauseetsaotay use different strategies for

different strands or parts of strands (Section33.3.

The use of the categories for analysis whilst basedhe Advanced Children’s thinking
study (Fraivillig et al., 1999), the Queensland @dhReform Longitudinal Study (School
of Education, University of Queensland, 2001), #mel Best Evidence Synthesis Iteration
[BES]: Effective Pedagogies in Mathematics (Anthé&yValshaw, 2007) was subjective

¥ In NZ secondary school the Head of Department apgsahe teachers within that department for
certification and quality assurance purposes
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and other researchers may have categorised exhibitategies slightly differently. A
greater number of researchers involved in catemgrithe strategies than allowed by

masterate study may have led to a more vigorougsaisgprocess.

Some of these limitations may be mitigated if tasearch was extended in the following

ways:

» all feeder schools to this particular secondarpstivere observed,;

e conversely, the other secondary schools that tniscplar intermediate feeds were
observed;

» the research could be conducted at a time whenetEhers in both schools are
teaching the same topic, allowing a truer comparisb teaching strategies as
similar content would be being delivered; and

» the observation of all teachers at both year lewelsese schools.

None of these limitations negates the finding thad prevalent teaching strategies
employed by the Year 8 and Year 9 teachers wefer€lift.

6.6 Further Areas for Research

This research indicates a variation in teachin@testies across the Year 8, Year 9
transition. This research raises questions abautntipact of different teaching strategies
and questions that could be explored in other studie:

* Does a difference in teaching strategies makefardiice to student outcomes for

this particular transition?

e What are students’ perceptions and opinions reggrdihanges in teaching

strategies between intermediate schools and segoscdaools?
« How do teaching strategies influence student motm& and

* Does good communication between schools help stsideanage the transition

process?

« What impact does the involvement in the NDP have senondary schools?

(research currently being undertaken by HarveyAaretill (In Press)
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6.7 Implications

Despite the limitations discussed above, this stindijcates there is a disparity in the
teaching strategies used in Year 8 and Year 9rdass. More communication about what
and how mathematics is being taught between schmaishelp to reduce the disparities
between schools and help develop an understandimghat occurs in the classroom at
each year level. Year 9 students could benefit filoar teachers building communities of
learning like those in the Year 8 classrooms. Thaeell of mathematical thinking
encouraged at Year 8 seems to be lower in Term Beaf 9. The introduction of more
authentic questioning (Anthony & Walshaw, 2007; @z, 2001; Fraivillig et al, 1999;
University of Queensland, 2001) exhibiting a cortedoess to the environment may help
sustain a higher level of thinking at Year 9.

McGhee et al.s’ (2004) findings that most secondahpools were characterised by greater
emphasis on teacher control and discipline witk gsportunity for decision making than
primary school mathematics classrooms was suppduyethis study. Their finding that
secondary teachers were more likely than primaaghers to use whole class teaching is
not supported by this study as five of the six bhess observed used whole class teaching
as their main mode of delivery.

Students have claimed boredom and a lack of clgdldn the secondary classroom
(Office of Her Majesty’s Chief Inspector of Schoa902; Suffolk Education Department,
1997; Ward, 2000) and if many New Zealand secondlgsrooms exhibit the lack of
extension of mathematical thinking shown by thesthis study then this may be a serious
concern for us. Lower cognitive strategies weralueere was an absence of ownership of
the learning, and decreased decision making atngecp school, therefore the person-
environment fit (Eccles et al.,, 1993; Eccles andgMid, 1997; Mizelle and Mullins,
1997) was not maximised.

Reform movements towards a more constructivist@gr as defined by Fraivillig et al.
(1999), were not evident in the secondary classsoonthis study. Secondary teachers
gave more notes than the intermediate teachersjstent with Ward’s (2000) findings.
Students themselves have requested less ‘copyard variation in their mathematics

classrooms (Ministry of Education, 2008).

The use of facilitating and eliciting questionstire Year 8 study classrooms is further

evidence of the ‘new’ language brought about byr tharticipation in the NDP (Anthony
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& Walshaw, 2006). This further supports Thomas &drd’s (2001) finding that an
outcome of the NDP is more use of equipment, elgjtand facilitating questioning as

well as an increased use of student explanatigadof instruction.

Year 9 teachers in this study are similar to thé&ddihStates teachers described by Hiebert
(1999) in that they presented the problem, sholWwedsolution, and then students practised
solving similar problems. This process does notaenh the intellectual quality of the

classroom and is a strategy that may contributstiolents being disengaged in their

learning.

Connectedness to the environment was lacking irs¢itendary classroom but present in
the Year 8 classrooms. The amount of connectedmass have an impact on student
enthusiasm for learning and hence their engageriéetMinistry of Education [Research

Division], (2008) found the work in the secondatgssroom was often irrelevant to the
students and this led to the students’ enjoymemhathematics dropping. The number of

control statements the secondary teachers usedenayonsequence of this.

The observed secondary school mathematics classrewhibited teacher centred teaching
with emphasis on specific knowledge, similar to bEat and McLaughlin’s (2001)

findings. The Year 9 teachers used text book questand notes significantly more often
than the Year 8 teachers. The secondary school @e nlikely to have a

vocational/neoclassical orientation (Kemmis, Cole Stiggett, 1983) because of the
emphasis placed on the national examination streicand a government focus on
preparation for work. This may mean that in Yeath® person-environment fit is not

satisfactory for the student as they are not y#tiatdevelopmental stage.

Hayes et al. (2006) are emphatic that teachersagugical practices do make a difference.
The strategies that teachers employ are a resutiedf pedagogical content knowledge
(Peterson et al.,, 1989). Involvement in the NDP asttler similar professional
development opportunities have positive consequefacahe type of strategies the teacher
employs as was shown in this study by the straseilie Year 8 teachers chose. It was a
goal of the NDP to improve teachers’ understandaignumber concepts, student
strategies, and instructional practice (tki.org2@08). There has been a pedagogical shift
away from algorithmic teaching as a consequenceifgd.overidge, 2007). This research
suggests that in the study intermediate school se@ehers are using the strategies that

the NDP proposes.
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In a broader context, communication between schoalg be something that needs to be
developed. Year 9 and Year 8 classrooms exhibitpbetely different cultures, standards,
expectations, rules, and norms of behaviour. Yet#a8hers could pass on information
about what they have been teaching and this cailtbmpared to the expectations of Year
9 teachers, without either year level being dictato As the seamless nature of the
curriculum has not improved the negative impactrafsition (Higgins & Knight, 1997),

other aspects of curriculum delivery need to balistli It is how teachers deliver the

curriculum that makes a difference (Galton & Wiks¢1983).

This study indicates that discussion of pedagogy lavw it affects students, particularly
across the transition period, needs to take placthinv secondary mathematics
departments. More communication between Year 8\l 9 mathematics teachers to
compare pedagogical approaches to teaching pantitypics may aid students’ transition.
The impact of this study may be an alteration m taching strategies used in the Year 9
classrooms of the researcher’s secondary schooictwrporate more of the productive

pedagogies that encourage students to think maticaiha

6.8 Implications for the Wider Education Community

The findings of this study have implications fovariety of stakeholders in the education
sector. Year 8 teachers could be encouraged toacttavith Year 9 teachers regarding
what the mathematics taught in Year 8, how it isgkd, and why it is taught. Year 9
teachers could be encouraged to take more noticevhaft is occurring in Year 8

mathematics classrooms and try to incorporate ssiméar strategies into their lessons,
make more allowance for prior learning, and tryinclude problems that recognise

students’ experiences.

Introduction of new curricula and new ideas needl ftll support of the government to
allow schools time to implement the changes reduaeé the teaching strategy level.
Discussions that involve Year 8 and Year 9 teacfmnsly may help students adjust to

transition.

Parents could be more aware of schools’ transpi@mgrammes as part of their decision
making process when they choose the secondary Isitindbeir child. Prior learning could

be something that parents discuss at parent-teatberiews at the new secondary school.
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This research will enable a better understandinghathematics instruction occurring in
New Zealand classrooms at Year 8 and Year 9 whiah lbe used as a starting point for
professional development in our school in the ®itand may inform the professional
development of others. This research may helpftorm practices that will aid students in
the transition between the two year levels and bedighers in Year 9 to understand the
pre-conceptions/pre-conditioning of their studentsth respect to the teaching and

learning of mathematics, prior to entry in theasgrooms.

In summary, this research has found that studemsxgerience mathematics teaching at
Year 9 that uses teaching strategies significatiffgrent to those of their Year 8 teachers.
It is important that the effects of these differenide investigated further. Reduction in the
differences in teaching strategies across the itramsstage may halt the decline in
mathematics achievement, enthusiasm, and engagénaens currently evidenced at this

stage in students’ lives



95

References

Ailwood, J., Chant, D., Gore, J., Hayes, D., Ladwig Lingard, B., Luke, A., Mill, M., &
Warry, M. (1999, NovemberRroductive pedagogies: A multidimensional model
of classroom practicd?aper presented at the meeting of the Australiaodation
for Research in Education, Melbourne, Australia.

Anderson, P. (2005). The meaning of pedagogy. In Kincheloe (Ed.)Classroom
teaching: An introductiofpp. 53-70). New York: Peter Lang.

Anderson, M., & Fergusson, P. (2007, Novemb&ctessing teachers’ views on their
practices. Interviews using mixed methdesper presented at the annual
conference of the Australian Association for Resle@n Education, Fremantle,
Australia.

Anderson, L., Jacobs, J., Schramm, S., & Splitiger. (2000). School transitions:
beginning of the end or a new beginninigiternational Journal of Education
Research, 33), 325-339.

Annan, B.,The numeracy development projects: A successfidypasearch-practice
collaboration Findings from the New Zealand Numeracy Developnrenjects.
Retrieved August 3, 2007 from
http://www.tki.org.nz/r/literacy _numeracy/num_prcige e.php

Anthony, G., & Walshaw, M. (2006lNumeracy practices and chand¥ellington:
Teaching and Learning Research Initiative.
Anthony, G., & Walshaw, M. (2007kffectivepedagogy in mathematicgipgarau: Best

evidence synthesis iteratiolVellington: Ministry of Education.

Archer, J. (1999, Novembef)eachers’ beliefs about successful teaching anahieg in
mathematicsPaper (ARC99491) presented at the combined meetitig
Australian Association for Research in Educatind the New Zealand Association
for Research in Education, Melbourne, Australia.

Artzt, A. F., & Armour-Thomas, E. (1998). Mathenuatiteaching as problem solving: A
framework for studying teacher metacognition utyileg instructional practice in
mathematicsinstructional Science, Z6-2), 5-25.

Ball, D. L. (1993). With an eye on the mathematizalizon: Dilemmas of teaching
elementary school mathemati@he Elementary School Journal,(@3 373-397.

Ball, D. L., & Bass, H. (2000) Interweaving conteamd pedagogy in teaching and learning
to teach: knowing and using mathematics. In Jl&d&d.),Multiple perspectives
on mathematics teaching and learniipgp. 83-105)Westport, CT: Ablex
Publishing.

Barone, C., Aguire-Deaudreis, A. L., & Trickett, E.(1991). Means-ends problem-solving
skills, life stress, and social support as medsatd adjustment in the normative
transition to high schooRmerican Journal of Community Psychology(2)9207-
225.

Berg, B. (2007)Qualitative research methods for the social scier(68 ed.). Boston:
Pearson Education Inc.




96

Birmingham Core Skills Development Partnership 9Q)9Bridging the gap from primary
school to secondarfRetrieved April 2, 2008, from
http://www.coreskills.co.uk/activities/pupilsatsdinridgingthegap.html

Boaler, J., & Greeno, J. G. (2000). Identity, ageaied knowing in mathematics worlds. In
J. Boaler (Ed.)Multiple perspectives on mathematics teaching aadning(pp.
171-201) Westport, CT: Ablex Publishing.

Bogden, R., & Biklen, S. (2007Qualitative research for education: An introductit;m
theory and method®™ ed.). United States of America: Pearson Education.

Bolton, D., & Hammersley, M. (2006). Analysis ofafructured data. In R. Sappsford &
V. Jupp (Eds.)Pata collection and analysinded.)(pp. 243-259). London: Sage.

Borko, H., & Whitcomb, J.A. (2008). Teachers, taaghand teacher education: Comments
on the National Mathematics Advisory Panel’'s Reédeducational Researcher, 37
(9), 565-572.

Brooks, J. G., & Brooks, M. G. (1993h search of understanding: A case for the
constructivist classroomilexandria, VA: Association for Supervision and
Curriculum Support. Retrieved January 9, 2009 from
http://www.sedl.org/scimath/compass/v01n03/1.html

Brown, C. A., & Smith, M. S. (1997). Supporting ttlevelopment of mathematical
pedagogyThe Mathematics Teacher,(2), 138-143.

Carpenter, T. P., Fennema, E., Peterson, P. LanghtC. P., & Loef, M. (1989). Using
knowledge of children's mathematics thinkinglassroom teaching: An
experimental studyAmerican Educational Research Jourriz(4), 499-531.

Cazden, C. B. (2001&lassroom discourse: The language of teaching aadhing.
Portsmouth: Heinemann.

Clarke, D. (1985). The impact of secondary schgo#ind secondary mathematics on
student mathematical behaviolducational Studies in Mathematics(3)5 231-
257.

Cobb, P. (1994). Where is the mind? Constructasgt sociocultural perspectives on
mathematical developmenEducational Researcher, @3, 13-20

Cocklin, B. (1999)A Journey of transition: From Gumly Gumly publicsecondary
school.Wagga Wagga: Charles Sturt University. Retriewate4, 2008, from
http://www.aare.edu.au/99pap/coc99595.htm

Cohen, L., Manion, L., & Morrison, K. (2007esearch methods in educati@ ed.).
New York: Routledge

Cohen, D. K., Raudenbush, S. W., & Ball, D. L. (2pResources, instruction and
researchEducational Evaluation and Policy Analysis(2), 119-142.

Collins, J., & Harrison, B. T. (1998). Claiming aretlaiming an education: the experience
of multilingual school students in transition frgrimary to secondary school.
Unicorn, 241), 16-29.

Delamont, S. (1983). The ethnography of transfeM] Galton & J. Willocks (Eds.),
Moving from the primary classroo(pp. 95-154). London: Routledge.

Denscombe, M. (2004T.he good research guide for small scale socialasdeprojects.
Buckingham: Open University Press.

Department for Children, Schools and Families. 808trengthening transfers and




97

transitions: Partnerships for progresketrieved August 1, 2008, from
http://www.dcsf.gov.uk/index.htm

Eccles, J. E., & Wigdfield, A. (1997). Young adolestdevelopment. In J. L. Irvin (Ed.),
What current research says to the middle level {itianer? (pp. 15 — 2%
Columbus, OH: National Middle School Association.

Eccles, J. S., Widfield, A., Midgely, C., Rueman, Bac Iver, D., & Feldlaufer, H.
(1993). Negative effects of traditional middle sals on students’ motivatioithe
Elementary School Journal, @&, 553-574.

Education Review Office. (2002Y1aori students: School making a differenRetrieved
31 January, 2009, from
http://www.ero.govt.nz/ero/publishing.nsf/Content/M%C3%A40ri%20Students: % C2%A0
Schools%20Making%20a%20Difference#Establishing%20g00d%20practice

Education Review Office. (2006a)he quality of teaching in years 4 and 8:
Mathematics, June 200Retrieved June 5, 2008, from
http://ero.govt.nz/ero/publishing.nsf/Content/QTR&iun06Contents

Education Review Office. (2006 ducational review reporiRetrieved January 5,
2009, fromhttp://www.tki.org.nz/e/schoolg¢note schools not identified due to
confidentiality).

Edwards-Leis, C. (2006, Novembevariations to stimulated recall protocols to enhanc
student reflection: | did, | saw, | rememberBdper presented to the Australian
Association for Research in Education confereAdelaide, 2006.

Evangelou, M., Taggart, B., Sylva, K., Melhuish, &&mmons, P., & Siraj-Blatchford, I.
(2008).What makes a successful transition from primargetcondary school?
Findings from the effective pre-school, primargla®condaryducation, (EPPSE)
project (pp.3-14). Department for Children, Schools and Family. RegtMay
5, 2008, fromhttp://www.dcsf.gov.uk/research/

Farrell, M.A. (Ed.) (1993). Rethinking how we teatlearning mathematical pedagogy.
The Mathematics Teacher, 86{15;79.

Fennema, E., & Franke, M. L. (1992). Teachersvidedge and its impact. In D. Groews
(Ed), Handbook of research on mathematics teachirjlearning(pp. 147-164).
New York: MacMillan.

Foster, P. (2006). Observational research. In Bp§ard & V. Jupp (Eds.Pata
collection and analysi€" ed.) (pp. 57-92). London: Sage.

Fraivillig, J., Murphy, L., & Fuson, K. (1999). Adwcing children's mathematical thinking
in everyday mathematics classroodwsurnal for Research in Mathematics
Education,30(2), 148- 171.

Galton, M. (1983). Problems of Transitidn M. Galton & J. Willocks (Eds.)Moving
from the primary classrooifpp. 5-22). London: Routledge.

Galton, M., Gray, J., & Ruddock, J. (199%he impact of school transitions and transfers
on pupil progress and attainmeRetrieved May 20, 2006, from
www.dfres.dov.uk/research/data/uploadfiles/RR134..do

Galton, M., Gray, J. & Ruddock, J. with others (2D0ransfers and transitions in the
middle years of schooling: continuities and digauities in learning(7 —14).
Department for Education and Skills, Research Rept8. London: DfES.




98

Galton, M., Morrison, 1., & Pell, T. (2000). Tramesfand transition in English schools:
reviewing the evidencenternational Journal of Educational Research(483
341-363.

Good, T., & Brophy, J. (2003).ooking in classrooom@" ed.). United States of
America: Pearson Education.

Harvey, R. & Averill, R. (in press). Senior SecondBlumeracy Practices in Successful
SchoolsFindings from the New Zealand Numeracy DeveloprResjects
Numeracy Research Compendiwkellington: Ministry of Education.

Hayes, D., Lingard, B., & Mills, M. (2000). Produat pedagogiesEducation Links, 60
(Winter), 10-13.

Hayes, D. M., Mills, M., Christie, P., & Lingard,. B006).Teachers & schooling:
productive pedagogies, assessment and performahadang a differenceCrows
Nest, NSW: Allen & Unwin

Higgins, J. (2002)An evaluation of the advanced numeracy project 2@¢dllington:
Ministry of Education. Retrieved July 3, 2008,rfro
http://www.tki.org.nz/r/literacy _numeracy/num_prcige e.php#reports

Higgins, J. (2004). Equipment in use in the numgdevelopment project: Its importance
to the introduction of mathematical ides Ministry of EducationNumeracy
Compendiunfpp. 89-96). Wellington: Ministry of Education. Revved May 14,
2008, fromhttp://www.nzmaths.co.nz/numeracy/References/coutipemaspx

Hine, P. (2001)Classroom environment and the transition to secondahooling.
Curtin: Curtin University of Technology, Faculty Bducation.

Huggins, M., & Knight, P. (1997). Curriculum contiity and transfer from primary to
secondary school: The case of hist@&glucational Studies, 23), 333-348.

Irwin, K. C., & Niederer, K. (2002)An evaluation of the numeracy exploratory study
(NEST) and the associated numeracy exploratoystissessment (NESTA): Years
7-10.Wellington: Ministry of Education. Retrieved Jud@, 2008, from
http://www.tki.org.nz/r/literacy _numeracy/pdf/netdxt.pdf

Irwin, K. C., & Woodward, J. (2004). A snapshottloé discourse used in mathematics
where students are mostly Pacifica (A case studyo classroomsin Ministry
of EducationNumeracy Compendiufpp. 66-73). Wellington: Ministry of
Education. Retrieved May 14, 2008, from
http://www.nzmaths.co.nz/numeracy/References/coutipemaspx

Jordan, B., & Henderson, A. (1995). Interactionlgsia: Foundations and practicEhe
Journal of the Learning Science1), 39-103.

Kemmis, S., Cole, P., & Suggett, D. (1983y)ientations to curriculum and transition:
Towards the socially-critical schoolictoria: Victorian Institute of Secondary
Education.

Kyriacou, C., & Issitt, J. (2008). What charactes®ffective teacher-initiated teacher-
pupil dialogue to promote conceptual understandingathematics lessons in
England in Key Stages 2 and 3: a systematic revi@ehnical report. IiResearch
evidence in education librarizondon: EPPI- Centre, Social Science Research
Unit, Institute of Education, University of LondoRetrieved May 21, 2008, from
http://eppi.ioe.ac.uk/cms/Default.aspx?tabid=2368

Lobato, J. (2008). On learning processes and thiemd Mathematics Advisory Panel




99

Report.Educational Researcher, @), 595-601.

Louis, K., Marks, H. M., & Kruse, S. D. (1996). Tokeer professional community in
restructuring Schoolgsmerican Educational Research Journal(83 757-798.

Mason, M. (2007). Comparing places. In M. BrayABamson, & M. Mason (Eds.),
Comparative education research: Approaches and oust{pp. 85-122). Hong
Kong: University of Hong Kong.

McGhee, C. (1989). Crossing the divide: Transitivom primary to secondary school.
SET: Research Information for Teacher&)11-4.

McGhee, C., Ward, R., Gibbons, J., & Harlow,(2004).Transition to secondary school:
A literature reviewHamilton: Waikato Institute for Research in Leagnifa
Curriculum, School of Education, University of \Waio.

Midgley, C., Feldlaufer, H., & Eccles, J. S. (198S)udent/teacher relations and attitudes
toward mathematics before and after the transtbgaonior high schoolChild
Development, §@), 981-992.

Mills, M., & Goos, M. (2007, NovemberProductive pedagogies: Working with
disciplines and teacher and student voi¢&per presented at the annual
conference of the Australian Association for Resle@n Education, Fremantle,
Australia.

Ministry of Education. (1992New Zealand Curriculum¥ellington: Learning Media.

Ministry of Education. (2001)An Evaluation of the Year 4—6 Numeracy Exploratory
Study Wellington: Learning Media.

Ministry of Education. (2002Education indicators 2002. A report on the healthhe
New Zealand education systefiReport for internal distribution, November 2002)

Ministry of Education. (2007New Zealand Curriculum/ellington: Learning Media.

Ministry of Education. (2008)A study of students’ transition from primary tesedary
school.Retrieved January 8, 2009 from
http://www.educationcounts.govt.nz/publicationssuling/31844/31846

Ministry of Education. (2009)mplementation project goals and objectivRetrieved 2
February, 2009, from
http://nzcurriculum.tki.org.nz/implementation_projeoverview/implementation
project goals and objectives

Mizelle, N. B., & Mullins, E. (1997). Transition o and out of middle school. In J. L.
Irvin (Ed.), What current research says to the middle level jiraner (pp. 303-
313) Columbus, OH: National Middle School Association.

Mullins, E., & Irvin, J. (2000)Transition into middle schooRetrieved May 15, 2008,
from http://www.chappaqua.k12.ny.us/ccsd/buildprj/tinis h

Mullis, I. V. S., Martin, M. O., Gonzalez, E. J.,@rostowski, S. J. (2004)IMSS 2003
international mathematics report: Findings fromAB trends in international
mathematics and science study at the fourth agitt gradesChestnut Hill, MA:
Boston College.

Murphy, P. D. & Brown. (1970). Conceptual systemd teaching stylesAmerican
Education Research Journal4j, 529-540.

National Mathematics Advisory Panel. (206®)undations for success: The final report of
the National Mathematics Advisory Panélashington, DC: U.S. Department of
Education.




100

National Middle School Association. (2008esearch summary: transition from -middle
school to high schooRetrieved July 24, 2008, from
http://www.nmsa.org/Research/ResearchSummariesifi@rnfromMStoHS/tabid/
1087/ Default.aspx

Newman, F., Marks, H. M., & Gamoran, A. (1996).thentic pedagogy and student
performance American Journal of Education, 19, 280-312.

New Zealand Association for Research in Educa(ib®98).Ethical guidelinesRetrieved
May 25, 2008, frontttp://www.nzare.org.nz/pdfs/INZARE_ethical_guidelmpdf

Office of Her Majesty’s Chief Inspector of Schodq2002).Changing schools: Evaluation
of the effectiveness of transfer arrangementgatld(HML 550: Version 21 June
2003).London: Office for Standards in Education, Retei@Way 29, 2008 from
http://www.ofsted.gov.uk/assets/309.pdf

Pajares, M.F. (1992). Teachers’ beliefs and edocakiresearch: Cleaning up a messy
constructReview of Educational Research(&R2307-332.

Peterson, P. L., Fennema, E., Carpenter, T. Po&, M. (1989). Teachers’ pedagogical
content beliefs in mathematicSognition and Instruction, @), 1-40.

Pietarinen, J. (2000). Transfer to and study abrs@ary school in Finnish school culture:
developing schools on the basis of pupils’ expe@s.International Journal of
Educational Researci33(4), 383-400.

Pirie, S. E. B. (1996, Octobeflassroom video-recording: When, why and how dbes i
offer a valuable data source for qualitative rasdh? Paper presented at the annual
meeting of the North American chapter of the In&tional group for the
psychology of mathematics education, Panama &gcB, FL.

Pointon, P. (2000). Students’ views of environmédatdearning from the primary to the
secondary schoolnternational Journal of Education Research(483 375-382.

Queensland University (200Ihe Queensland school reform longitudinal study.
Brisbane: The State of Queensland (Department o€&bn).

Sekiguchi, T. (2004). Toward a dynamic perspeabiveerson-environment fiDsaka
Keidai Ronshu, §8), 177-190. Retrieved July 29, 2008, from
www.osaka-ue.ac.jp/gakkai/pdf/ronshu/2004/5501_ooskkiguti.pdf

Sellar, S., & Cormack, P. (2006, NovembéRe) conceptualizing middle years pedagogy
Paper presented as part of the symposium ‘Pedagjagiorm in the middle years’
at the Australian Association for Research in Edion conference, Adelaide.

Shulman, L. S. (1987). Knowledge and teaching: Bations of the new reforndarvard
Educational Review, §7T), 1-22.

Statistics New Zealand. (2009a). Retrieved Janbia?p09 from
http://www.stats.govt.nz/census/census-
outputs/quickstats/snapshotplace2.htm?id=2000088&tta&ParentiD=1000006

Stigler, J. W., & Hiebert, J. (1999he teaching gapNew York: The Free Press.

Suffolk Education Department. (1998chool improvement: A transfer revidRetrieved
August 19, 2008, from
http://www.suffolk.gov.uk/EducationAndL earning/Sahis/SuffolkSchoolOrganisa
tionReview/Pupilperformanceresearchfindings.htm

Talbert, J. E., & McLaughlin, M. W. (2001professional communities and the work of




101

high school teachingChicago, IL: University of Chicago Press.

Telese, J. A. (2004).Middle school mathematicssctasm practices and achievement: a
TIMSS-R analysisi-ocus on learning problems in mathematic$43619-31.

Thomas, G., & Ward, J. (2001An evaluation of the early numeracy project 2001.
Wellington: Ministry of Education. Retrieved Jud@, 2008, from
http://www.tki.org.nz/r/literacy numeracy/num_prcige e.php

Thompson, A. (1992). Teachers' beliefs and coneesgtia synthesis of the research. In D.
E. Grouws (Ed)Handbook of research on mathematics teaching aauchieg (pp.
127-146). New York: MacMillan.

tki.org.nz (2008). Retrieved August 8, 2008, from
http://www.tki.org.nz/r/literacy _numeracy/num_prcig _e.php#devel

Ward, J., Thomas, G., & Tagg, A. (2008)meracy sustainability: Current initiatives and
future development need®etrieved July 3, 2008, from
http://www.nzmaths.co.nz/Numeracy/References/comip@md6.aspx

Ward, R. (2000). Transfer from middle to secondanyool: a New Zealand study.
International Journal of Education Research(83 265-374.

Willocks, J. (1983). Pupils in transition. In M. B & J. Willocks (Eds.)Moving
from the primary classrooifpp. 25-62). London: Routledge.

Wylie, C., Hogden, E., & Ferral, H. (200&€ompletely different or a bigger version?
Experiences and effects of the transition to sdapnschool. Evidence from the
competent children, competent learners projééellington: Ministry of Education.

Young-Loveridge, J. (2007). In Ministry of Educatjdindings from the New Zealand
numeracy development projects 2@p@. 116-127). Wellington: Learning Media
Limited.

Zevenbergen, R. (2000). ‘Cracking the code’ of raathtics classrooms. In J. Boaler
(Ed.),Multiple perspectives on mathematics teachinglaaching (pp. 201-

225). Westport, CT: Ablex Publishing.




List of Tables

Table 2.1: Comparison of teaching strategies caisamn p. 23
Table 3.1: Breakdown of teachers selected p. 38
Table 3.2: Examples of categorised teacher talk p. 42
Table 3.3: Examples of categorised teaching stiegeg p. 43

Table A.1.1: Raw data of types of teacher talkm inathematics classroom p. 108

Table A.1.2: Raw data of strategies used in thestbom during

whole class teaching p. 108
Table A.1.3: Type of work engaged in .19
Table A.1.4: Use of eliciting strategies (Perceatafall statements) p. 109
Table A.1.5: Use of supportive strategies (Perggntd all statements) p. 110

Table A.1.6: Use of extending mathematical thinlstrgitegies
(Percentage of all statements) p. 11

Table A.3.1: Data from categorisation of teachtk ta p. 110



103

List of Figures

Figure 4.1: Teacher talk in the Year 8 classroom p. 46

Figure 4.2: Teacher talk in the Year 9 classroom p. 47

Figure 4.3: Type of questions used in the Yeama8stbom p. 48
Figure 4.4: Type of questions used in the Yeama8stbom p. 48
Figure 4.5: Type of statements used in the Yedagsooom p. 52
Figure 4.6: Type of statements used in the Yedagsooom p. 52
Figure 5.1: Main teaching strategies used in tharBeclassroom p. 60
Figure 5.2: Main teaching strategies used in thar@eclassroom p. 61

Figure 5.3: Comparison of extending mathematicdakihg strategies
used by Year 8 and Year 9 teachers p. 68

Figure 5.4: Comparison of eliciting strategies usgd& ear 8 and
Year 9 study teachers p. 71

Figure 5.5: Comparison of supporting student tmgkstrategies used
by Year 8 and Year 9 study teachers p. 75

Figure 6.1: Verbalisations in the classrooms 8.



List of Appendices

Appendix 1: Video and Written Scheme Analysis Catesgp
Appendix 2: Data Tables and Figures

Appendix 3: Numeracy Stages

Appendix 4: Mathematics Scheme Excerpts

Appendix 5: Informed Consent Letters

104

p. 105
p. 108
p. 111
p. 112

p. 113



105

Appendix 1: Analysis categories

Note each type of statement has varying levels empouraging could also be
discouraging, facilitating has a different degréeaaffolding within it. Examples of each

type of statement used are in Tables 3.2 and 3& fble below shows headings
developed from The Advanced Children’s thinkingdstuFraivillig et al, 1999), the

Queensland School Reform Longitudinal Study (Ursitgrof Queensland, 2001) and the
Best Evidence Synthesis lteration [BES]: Effectredagogies in Mathematics (Anthony
& Walshaw, 2007). The actual recording sheet aldar room to add all incidences of
each type of statement to be recorded. Some statemmy be included in more than one

category.

1. Statements made by teacher during whole class insittion

elicits many solutions to one problem

encourages elaboration from students

promotes collaborative problem solving

conveys an accepting attitude towards studenttsffor

monitors student engagement

uses student explanations as part of the lesson

reminds students of conceptually similar problems

manipulatives/tools/technologies used: what tyjpsy Bnd for how long

provides background knowledge

assists individuals to clarify their own solutioretinods

leads students to answers whilst extending theikithg

encourages students to seek assistance in probleimgs

sets high standards and expectations of all stadent

encourages students to generalize

encourages students to see relationships betweee s

promotes alternative and efficient solution methods

cultivates a love of challenge, by selecting/usasks that foster students’ conceptual
advances.

lesson content extends beyond a mathematical dontex

lesson content includes the students’ backgroupéreence

lesson content is based on real-life situations

attempts to include all students, and diverse estpresent in problems

a narrative or expository teaching style used.
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2. Statements made by teacher during student work time

elicits many solutions to one problem

encourages elaboration from students

promotes collaborative problem solving

conveys an accepting attitude towards studenttsffor

monitors student engagement

uses student explanations as part of the lesson

reminds students of conceptually similar problems

manipulatives/tools/technologies used: what tyjpsy Bnd for how long

provides background knowledge

assists individuals to clarify their own solutioretinods

leads students to answers whilst extending theikithg

encourages students to seek assistance in probleimgs

sets high standards and expectations of all stadent

encourages students to generalize

encourages students to see relationships betweee s

promotes alternative and efficient solution methods

cultivates a love of challenge, by selecting/usasks that foster students’ conceptual
advances.

lesson content extends beyond a mathematical dontex

lesson content includes the students’ backgrouperence

lesson content is based on real-life situations

attempts to include all students, and diverse cedtpresent in problems

a narrative or expository teaching style used.

3. Type of work engaged in

(This will be recorded as field notes if deemed thevould not be evident from the video)

Individual

Group

Whole class

Problem solving:
Open ended or closed

Problem solving:
Open ended or closed

Problem solving:
Open ended or closed

Manipulatives/tools/
technologies

Manipulatives/tools/
technologies

Manipulatives/tools/technologies

Contextual, i.e. situated at
the students’ experience a
perceived by the teacher.

Contextual, i.e. situated at th
sstudents’ experience as
perceived by the teacher.

eContextual, i.e. situated at the
students’ experience as perceive
by the teacher.

2 C

Engaged in lower-order
thinking tasks (e.g.
recitation of fact, repetition
of algorithms)

Engaged in lower-order
thinking tasks (e.g. recitation
of fact, repetition of
algorithms)

Engaged in lower-order thinking
tasks (e.g. recitation of fact,
repetition of algorithms)

Engaged in higher-order
thinking (e.g. manipulation

Engaged in higher-order
thinking (e.g. manipulation

Engaged in higher-order thinking
(e.g. manipulation and
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and transformation of
information)

and transformation of
information)

transformation of information)

Skills practice

Skills practice

Skills practice

Worksheet/
Text: same for everyone?

Worksheet/
Text: same for everyone?

Worksheet/
Text: same for everyone?

Board/data projector/
Overhead/ verbal

Board/data projector/
Overhead/ verbal

Board/data projector/
Overhead/ verbal

Activities will be recorded in terms of the cateigsrin the table below. The length of time

students are involved in each activity will also t@eorded. If different activities are

happening simultaneously, they will all be recordéth the number of students engaged

in each and the duration of each.

4. Type of language statements made

Control: only interactions with students duringsttime are for control

Explanatory: explains the skill/ concept being faiug

Facilitating: asks students to explain/show howdlve but with some scaffolding

Confidence building (including valuing): the statsmrecognizes student effort and

praises the thinking behind it

Initiating/eliciting: poses a problem and asksdoggestions as to how to solve

Instructional : gives directions for the studemt$allow e.g. write this down, do this

Right/wrong: the questions asked only elicit a oese that the teacher deems correct or

not

Manipulatives/tools/technologies used: what typmy land for how long




Appendix 2: Tables of the Data Collected

Table A.1.1: Raw data of types of teacher talk infte mathematics classroom
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confidence| initiating/ right/

control | explanatory| instructionabuilding eliciting facilitating | wrong

16| 25 08 210 70 13 58 155
36 150 | 22 382 39 1 9 249

Table A.1.2: Raw data of strategies used in theadsroom during whole class teaching

Strategy |1 | 2 3 4 5 6 I 8/ 9| 10| 11
Year 8 8 | 0 12 0 15 0 26 0f 38 O 14
Year 9 1 2 11 1 6 1 64 8 37 1 0
Strategy |12 |13 | 14 | 15| 16| 17 18 19 20 21 22
Year 8 0 13 12 3 3 5 17 0 8 0 6
Year 9 1 | 6 2 3 0 2 67 2] 0 15 0
Strategy |23 |24 | 25 | 26 | 27| 28 29 30 31 32 3B
Year 8 11| 6 5 0 2 0 0 3| 4 1 13
Year 9 2 2 0 3 4 1 2 7 1 0 0

Key to Strategies

Elicits many solutions to one problem

Discourages other solutions

Encourages elaboration from students

Discourages elaboration from students

Promotes collaborative problem solving
Discourages collaborative problem solving

Conveys an accepting attitude towards studenttsffor
Is unaccepting towards student efforts

Monitors student engagement

10 Has no idea of who is working

11.Uses student explanations as part of the lesson
12.Does not use student explanations

13. Reminds students of conceptionally similar problems
14. Manipulatives/tools/technologies used

15. Provides background information

16. Assists individuals to clarify their own solutiorethods
17.Leads students to answers whilst extending theikiting

©CoeNO~WODNE



18. Leads students to answers without extending theiking
19.Encourages students to seek assistance in problemgs
20. Sets high standards and expectations of all stadent
21.Does not sets high standards and expectations sthidents
22.Encourages students to generalise

23.Encourages students to see relationships in cancept
24.Promotes alternative and efficient solution methods

25. Cultivates a love of challenge

26.Does not cultivate a love of challenge

27.Lesson context extends beyond a mathematical contex
28.Lesson context doesn't extend beyond a mathematoédxt
29.Lesson content includes student's background estpmess
30.Lesson content refers to previous mathematics tessso
31.Lesson content based on real life situations

32. Attempts to include all students

33.Narrative or expository style used

Table A.1.3: Type of work engaged in
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Individual Individual Manipulatives Situated at the| Engaged in Skills Same Where
problem problem tools/ students lower order| practice for from?
solving solving open technologies experience as| thinking every

closed ended perceived by tasks one?
the teacher
8 Mainly yes Some times Fraction strips| Mainly yes Half the little Yes Text,
time worksheet,
stopwatches teacher
9 yes no Some props e.g.| Mainly no but yes no yes Text
curtains, hands | the occasional
question Worksheet
Protractors
Data projector

Table A.1.4: Use of Eliciting Strategies, Percenta&gof statements (Fravillig,

Murphy & Fuson, 1999)

conveys
an
many encourages romotes accentin monitors uses student
solutions | elaboration P : eping explanations
collaborative attitude student
to one from . as part of the
problem solving towards engagement
problem students lesson
student
efforts
Year 8 4 5 7 12 17 6
Year 9 0 4 2 25 15 0




110

Table A.1.5: Use of Supportive Strategies, Percerga of statements (Fravillig,
Murphy & Fuson, 1999)

leads
assists students to
individuals to answers
reminds students of provides clarify their whilst encourages students to
conceptionally background own solution extending seek assistance in
similar problems information methods their thinking | problem solving
6 1 1 2 0
Year 8
2 1 0 1 1
Year 9

Table A.1.6 : Use of Extending Mathematical Thinkig Strategies, Percentage of
statements (Fravillig, Murphy & Fuson, 1999)

promotes

sets high encourages alternative and
standards and encourages students to see efficient cultivates a
expectations of all | students to relationships in solution love of
students generalise concepts methods challenge
4 3 5 3 2

Year 8
0 0 1 1 0

Year 9

Table A.3.1: Data from observations in the categoeis

confidence
control | explanatory | facilitating | building initiating/eliciting | instructional | right/wrong
y‘;ar 98 58 70 13 210 155
y‘;ar 150 22 9 39 1 382 249

Questions asked in semi-structured interviews

What was the purpose of starter questions?

Were the lessons observed in a usual format?

Do you regularly use manipulatives as part of yleasong
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Appendix 3: Glossary

Numeracy Stages:

The following definitions have been retrieved from
http://www.nzmaths.co.nz/Numeracy/Intro.agparch 3, 2009)

The following table describes the key featuresamhestrategy stage of the Number

Framework.

Stage 0: Emergent

The student is unable to consistently count a given number of objects because they lack knowledge of counting
sequences and/or one-to-one correspondence.

Stage 1: One-to-one
Counting

The student is able to count a set of objects or form sets of objects but cannot solve problems that involve joining
and separating sets.

Stage 2: Counting from
One on Materials

The student is able to count a set of objects or form sets of objects to solve simple addition and subtraction
problems.
The student solves problems by counting all the objects.

Stage 3: Counting from
One by imaging

The student is able to visualize sets of objects to solve simple addition and subtraction problems.
The student solves problems by counting all the objects.

Stage 4: Advanced
Counting

The student uses counting on or counting back to solve simple addition or subtraction tasks.

Stage 5: Early additive
Part-Whole

The student uses a limited range of mental strategies to estimate answers and solve addition or subtraction
problems. These strategies involve deriving the answer from known basic facts, (e.g. doubles, fives, making
tens).

Stage 6: Advanced
Additive/Early
Multiplicative Part-Whole

The student can estimate answers and solve addition and subtraction tasks involving whole numbers mentally by
choosing appropriately from a broad range of advanced mental strategies (e.g. place value positioning, rounding
and compensating or reversibility).

The student uses a combination of known facts and a limited range of mental strategies to derive answers to
multiplication and division problems, (e.g. doubling, rounding or reversibility).

Stage 7: Advanced
Multiplicative Part-Whole

The student is able to choose appropriately from a broad range of mental strategies to estimate answers and
solve multiplication and division problems. These strategies involve partitioning one or more of the factors, (e.g.
place value partitioning, rounding and compensating, reversibility).

Stage 8: Advanced
Proportional Part-Whole

The student can estimate answers and solve problems involving the multiplication and division of fractions and
decimals using mental strategies. These strategies involve recognising the effect of number size on the answer
and converting decimals to fractions where appropriate. These students have strongly developed number sense
and algebraic thinking.

© Ministry of Education, Wellington, New Zealand
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Appendix 4: Schemes of work

Excerpt from Year 8

Strand: Measurement

A.O Create and use appropriate units and devicesetsure weight (mass)
Session Starter Focus: General knowledge weigtdtiques

Teaching points: Grams/kg. Conversions-kilos tonggaPackaging into boxes-cubes.
Compare mass. Add and subtract measurements

Resources: 1 kg bag of rice, scales

Excerpt form Year 9
Time Achievement Objective Activity
3 periods Integers: Can solve problems involving integers  h&alp. 46

Ex 3.1 -3.17
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Appendix 5: Informed Consent letters

TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

FEREVICTORIA

UNIVERSITY OF WELLINGTON

Kay Matheson

XXXXXXXXXXX
XXXXXXXXX
Phone: XXXXxxx
August 2008

Information sheet for a study of teaching strategies in Mathematics classrooms.
(Teachers copy)

My name is Kay Matheson. | am a masterate student at Victoria University of Wellington College
of Education. | am conducting a research project into the teaching strategies of Year 8 and Year 9
mathematics classrooms. This masterate research project is supervised by Robin Averill
[Telephone 04 463 9714] Senior Lecturer, School of Primary and Secondary Teacher Education at
Victoria University of Wellington.

I would like to invite you to participate in my research project.

Purpose of this research

This masterate thesis investigates the teaching strategies used in the mathematics classroom. The
findings of this research aim to help improve our understanding of mathematics teaching. It is
concentrating on two year levels, Year 8 and Year 9. The research project comprises three
components: videoed classroom lessons, of three teachers, at each year level, for up to three
lessons per teacher; an interview (with the videoed teachers, individually) about the strategies
they have used in the classroom; and an analysis of written schemes/plans of work.

| aim to have the videoing completed by the end of November. This research project will not
interfere with classroom teaching in any way.

The information gathered will be treated with strict confidentiality. No one apart from my
supervisors and me will see the data. The final report will not identify the schools, teachers, other
adults or any students involved in the research. All data will be kept securely and destroyed two
years after the completion of this research project. The thesis will be submitted to the School of
Education for marking and a copy kept by the University Library. It may also be used as a basis for
conference papers and journal articles.

A summary of the conclusions will also be made available to you if you would like one.
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This research project has been approved by the Victoria University of Wellington Faculty of
Education Human Ethics Committee, subject to written consent of those involved.

It is important that you understand that you have the right to withdraw from this project at any
stage without any consequences. Your data will then be destroyed.

If you would like any further information about this study please contact me (ph 8773908), or my
supervisor Robin Averill, (ph 04 463 9714) at any time.

If you are happy to be part of this study please sign and return the attached consent form.

Yours sincerely

Kay Matheson

Masterate Student

College of Education
Victoria University of Wellington.
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

FERE VICTORIA

UNIVERSITY OF WELLINGTON

Victoria University College of Education

Consent for participation in a research project (Teacher)

Research into teaching strategies in Mathematics classrooms
| have been given and have understood the information about this research project. |
have had an opportunity to ask questions and have them answered to my satisfaction
| understand that | may withdraw from this study (before data collection and analysis is
complete) without having to give a reason of any sort. The data collected involving me will
then be destroyed.
| understand that any information provided will be kept confidential to the researcher
(Kay Matheson) and the project supervisor (Robin Averill), that the published results will
not use my name or my school's name or any student’s name, and that none of the
information collected will be presented in any way that will identify any individuals. |

understand that at the end of the project all data gathered will be destroyed.

| understand that the data provided will not be used for any purpose other than those
explained in the research information sheet.

| would like to receive a summary of the results of the research when it is finished.

| agree to provide the researcher with a copy of the mathematics scheme of work/ unit
plan of work.

| agree to the researcher videoing, up to three of, my mathematics lessons.

| agree to participate in a follow up interview to discuss the video of my teaching.

V=10 1< TR
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

SR VICTORIA

UNIVERSITY OF WELLINGTON

Kay Matheson
XXXXXXXXX
XXXXXXXXX
August 2008
Phone: xxxxxxx

Information sheet for a study of teaching strategies in Mathematics classrooms.
(Principals/Board of Trustees chair copy)

My name is Kay Matheson. | am a masterate student at Victoria University of Wellington College
of Education. | am conducting a research project into the prevalent teaching strategies of Year 8
and Year 9 mathematics classrooms. This masterate research project is supervised by Robin Averill
(Telephone 04 463 9714) Senior Lecturer, School of Primary and Secondary Teacher Education at
Victoria University of Wellington.

| would like to invite your school to participate in this research.

Purpose of this research

This masterate thesis investigates the teaching strategies used in the mathematics classroom. The
findings of this research aim to help improve our understanding of mathematics teaching.

It is concentrating on two year levels, Year 8 and Year 9. The research project comprises three
components: videoed classroom lessons, of three teachers, at each year level, for up to three
lessons per teacher; an interview (with the videoed teachers, individually) about the teaching
strategies they have used in the classroom; and an analysis of written schemes/plans of work.

| aim to have the videoing completed by the end of November. This research project will not
interfere with classroom teaching in any way.

The information gathered will be treated with strict confidentiality. No one apart from my
supervisors and me will see the raw data. The final report will not identify the schools or teachers
involved in the research. All data will be kept in a secure place and destroyed two years after the
completion of this research project. The thesis will be submitted to the School of Education for
marking and kept by the University Library. It may also be used as a basis for conference papers
and journal articles. A summary of the conclusions will also be made available to you if you would
like one.

This research project has been approved by the Victoria University of Wellington Faculty of
Education Human Ethics Committee, subject to the written consent of those involved. If some
students do not consent to be involved, then we need to ensure that they will not be videoed by
providing alternative arrangements for those students.



It is important that you understand that you have the right to withdraw your school from this
project at any stage. Any data already collected will be destroyed.

If you would like further information about this study please contact me (ph 8773908), or my
supervisor, Robin Averill, (ph 04 463 9714), at any time.

If you are happy for your school to be part of this study please sign and return the attached
consent form.

Yours sincerely

Kay Matheson

Masterate Student

College of Education

Victoria University of Wellington.
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

SR VICTORIA

UNIVERSITY OF WELLINGTON

Victoria University College of Education

Consent for a school to participate in a research project (Principal /Board Chair)

Research into teaching strategies in Mathematics classrooms

| have been given and have understood the information about this research project. |
have had an opportunity to ask questions and have them answered to my satisfaction.

| understand that | may withdraw my school from this study (before data collection and
analysis is complete) without having to give a reason of any sort. The data collected
involving my school will then be destroyed.

| understand that any information provided will be kept confidential to the researcher
(Kay Matheson) and the project supervisor (Robin Averill), that the published results will
not use my name or my school's name, and that none of the information collected will be
presented in any way that will identify any individuals. | understand that at the end of the

project all data gathered will be destroyed.

| understand that the data provided will not be used for any purpose other than those
explained in the research information sheet.

| would like to receive a summary of the results of the research when it is finished.
| agree that my school is able to take part in this research.

| agree to provide alternative arrangements for those students who do not consent to
being involved in this project

Signed

Name

School

Date
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

FERE VICTORIA

UNIVERSITY OF WELLINGTON

Kay Matheson

XXXXXXXXX
XXXXXXXXX
August 2008
Phone: XXXXxxx

Information sheet for a study of teaching strategies in Mathematics classrooms. (Parent/ care
giver/whanau copy)

My name is Kay Matheson. | am a masterate student at Victoria University of Wellington College
of Education. | am, also, the co-Head of Mathematics at xxxxxxxxxxx. | am conducting a research
project into the prevalent teaching strategies of Year 8 and Year 9 mathematics classrooms. This
masterate research project is supervised by Robin Averill (ph 04 463 9714), Senior Lecturer,
School of Primary and Secondary Teacher Education at Victoria University of Wellington.

| will be in the classroom to video the teaching strategies your child’s teacher uses in the teaching

of mathematics. This will not interfere with classroom teaching. The aim of my research is to help

me understand the differences and similarities between the teaching strategies used in Year 8 and
Year9 mathematics classrooms.

The purpose of the video is to focus on the teaching strategies used and ensure that the data
collected is accurate. Whilst | am videoing the teacher some students may also inadvertently
appear on the recording. No record of individual students will be made when analysing and
transcribing the video and no information that will identify any individual students will be kept.
The videos will be kept in a secure place and will be viewed only by the mathematics teacher,
myself and my supervisor. At the completion of my research all video and transcribed data will be
destroyed.

This research project has been approved by the Victoria University of Wellington Faculty of
Education Human Ethics Committee, subject to the written consent of those involved. Any one
has the right to withdraw from this research at any stage. The finished thesis will be submitted to
The School of Education and put in the Victoria University Library.

If you would like more information please do not hesitate to call me. | very much hope that you
will agree to be involved in this research.

Please return the attached form to your child’s mathematics teacher.

Kay Matheson

Masterate Student

College of Education

Victoria University of Wellington
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

SRR VICTORIA

UNIVERSITY OF WELLINGTON

Victoria University College of Education
Consent for a student to participate in a research project

Project title: Research into teaching strategies in Year 8 and Year 9 Mathematics classrooms

| agree to be a part of this research project. | have had it explained to me. | know that being part
of the project means | agree to:

|:| Possibly being videoed while the class is doing maths

| understand that:

[[]  no one will know which students were videoed
|:| | can say no to being part of the project
[] 1can stop being part of the project if | want at any stage

[[] The researcher will keep the video until the project has finished and then destroy it.

(Please tick each box)

| (Student’s name) agree to be part of this research project.

My Signature:

My Parent’s/ Care givers/Whanau signature

The Date is
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TE WHARE WANANGA O TE UPOKO O TE IKA A MAUI

SRR VICTORIA

UNIVERSITY OF WELLINGTON

Information sheet for a study of teaching strategies in Mathematics classrooms. (Student’s
copy)

My name is Kay Matheson and | am a masterate student at Victoria University of Wellington. | am
doing research into how your teacher teaches your class mathematics.

| will be in the class videoing the teacher. Sometimes you might be on the video too. When |
transcribe what is happening on the video, it is only the teacher’s actions that | am looking at.

The research is being done so that | can find out what happens in the Year 8 and Year 9
mathematics classrooms. The research will help teachers improve how they teach mathematics.

| would really like all the class to be part of the research, so your mathematics teacher can just
teach normally.

The research is anonymous. This means that no one apart from the people in the project know
who the people in the project are.

If you agree to be part of the project, you can stop being part of it any time by telling your
teacher, your parent/guardian or me that you want to stop.

If you have any questions, please ask your teacher or me.

Thank you very much

Kay Matheson

Masterate Student

College of Education

Victoria University of Wellington



