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Survey responses of 125 teacher educators and experienced teachers to fixed-format
and open-response items on aspects of mathematics teaching are presented. A
qualitative analysis of responses revealed six major categories. These were
Communicating, Problem Solving, Building Understanding, Engaging, Nurturing
and Organising for Learning. Within each of these categories, the frequency of use of
particular phrases and descriptors indicate general beliefs about the important
characteristics of quality mathematics teaching. There was a great diversity in the
language used to describe particular components. A model is proposed which
suggests a way in which the categories are linked.

Background
We asked about 200 primary and secondary mathematics teachers who were

attending a mathematics education conference to view a videotape of a primary
school classroom in action. In the videotape, the children sat on the floor while the
teacher asked questions and gave directions to individuals about particular
activities. The teacher appeared sensitive to the needs of the children and relaxed.
The class used shapes made from pieces of carpet as the teacher led her pupils to
make mathematical generalisations about triangles and to express in their own
words their ideas about the shapes made.

Although we had expected different perspectives to be expressed aboutthe
short snippet of videotape, we were surp:dsed that, after watching the video, the
conference participants ranked the teacher's actions in remarkably diverse ways.
For example, groups of participants were asked to indicate where the presentation
of the teacher ranked on a scale from

imposed .....~_-------'-----I.~ negotiated

There were some groups who rated the teacher presentation as totally imposed.
These groups commented that the teacher had imposed the lesson structure since
she had chosen the materials and she had asked the questions. There were also
groups who rated the lesson as highly negotiated. Such groups argued that all of
the content of the lesson had arisen from the responses of the pupilS, and so was
negotiated with the pupils. There were also groups who rated the lesson at various
points along the scale. All participants had viewed the same lesson. This lack of
consensus of interpretation was also evident in many other aspects of the lesson.

Although it is difficult to rate lessons accurately from brief videotaped
excerpts, it is somewhat alarming that commonly used terms such as "imposed"
and "negotiated" have so little professional meaning that practitioners could use

1. An abbreviated version of this paper was presented at the 1993 MERGA conference.
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both terms to describe the same teaching. It may be that our professional language
is vague and has not been subject to the sort of rigorous challenge which forms the
basis of the development of meaningful theories. This article is an attempt to
contribute to debate about the way we describe teaching and to present one way to
articulate the components of teaching.

The aims of the research reported here" were to determine whether there was
consensus in views of teacher educators about features of quality lessons, to
identify trends, to use the trends to define components of teaching, to clarify these
components by listing behaviours which would be grouped under each
component, to justify the groupings of behaviours by presenting raw descriptions
of the teaching behaviours given by teacher educators, and to present a model of
how these components are linked. It was intended that this model contribute to
clearer descriptions of teaching as well as to an articulation of the goals of teaching.

Survey ofTeacher Educators' Views on Quality Teaching

The data presented in this paper are from a survey which sought to determine
the components of teaching which were considered important by teacher
educators.

The survey arose from earlier studies into perceptions which teacher educatio'n
students had of the mathematics teaching they observed during practicum (see
Mousley & Clements, 1990; Mousley, Sullivan, & Clements, 1991). It appeared that
the student teachers' perceptions of the teaching that they observed were the
antithesis of current pedagogical theories and of behaviours espoused in teacher
education programs. Over a range of schools, year levels and geographical
positions, students reported curricula driven by texts and tests, teacher dominance
of discourse and thinking, and little attempt to make mathematics relevant to
children's lives or to individual understandings.

There seem to be two plausible explanations for the perceptions of these
students. On the one hand, it may have been that observations made by the teacher
education students are an accurate portrayal of current teaching in mathematics.
On the other hand, it is possible that these teacher education students may have
observed some quality mathematics teaching but may not have identified the
features of such teaching because of the subtle and sophisticated ways in which it
differs from mediocre teaching. In any case, it seemed clear that student teachers
were not having the types of experiences in schools which would assist them to
develop learning environments and teaching strategies which might support
knowledge construction.

It seemed that the next step would be to draw the attention of the teacher
education students to the important aspects of teachers' behaviour in some way.
The first task was to seek some broader informed views on what constitutes
important aspects of teaching. This was the purpose of the survey, some results of
which are reported here.

The substance of the survey was drawn from authors who have considered the
implications of a constructivist view of knowledge for teaching (see, for example,
Gergen, 1985; Lerman, 1989; Wheatley, 1991), from recommendations for teachers
(e.g., Australian Education Council, 1991), and from instruments for structuring
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teacher observation which emphasise a didactic or teacher-directed view of the
teaching task (e.g. Woolever, 1983; Cunningham, Bower, & McGhee, 1984).

The survey, which included mainly fixed-format items and some
open-response items, was first trialed by twelve teacher educators who were asked
to complete the questionnaire with an observer present. The educators were asked
to think aloud while responding to the items to determine the appropriateness of
questionnaire items and wording. All comments and queries were recorded. After
revision, the process was repeated with a further four teacher educators
completing the survey and being interviewed.

The revised survey was mailed to three groups. There were 40 survey
responses from graduate students in mathematics education (100% return), 56 from
Victorian teacher educators (80% return), and 29 from teacher educators from the
United States (40% return). These groups were selected because they represented
an informed view of current issues in teaching and learning. The graduate students
were all experienced teachers who had elected to complete higher degree studies in
mathematics education. The Victorian teacher educators were members of a group
which meets quarterly to discuss issues related to mathematics teacher education,
and their survey forms were supplemented by a few responses from experienced
mathematics education consultants. The U.s. teacher educators were drawn from
the membership list of the International Group for Psychology in Mathematics
(PME-NA) group.

In the structured part of the instrument, there were nine groups of descriptors:
teaching environment, aims, content, presentation, class activities, questions, aids,
assessment and closure. Each single descriptor was presented on a bipolar scale. The
respondents were first asked to mark on each line where a teacher should aim in
order to facilitate quality mathematics lessons. These marks were then converted to
a scale from 1 to 7 so that comparison of "scores" could be made.

To illustrate the form of the instrument and the style of data from the
structured items, Table 1 summarises the responses to the set of scales which
referred to the presentation of the teacher. The overall mean of the placement of
emphasis on each bipolar has been marked with an "X"; the actual mean and
standard deviation are also shown. The stem used to introduce this group of
descriptors was "The presentation by the teacher ...."

After each group of descriptors, the respondents were asked to indicate which
of the descriptors they considered the most important feature of quality lessons,
and also to indicate the second and third most important. In each group there was
an opportunity for respondents to add their own descriptors. After completing all
nine groups, respondents were asked to indicate which of the q.escriptors they
judged to be in the "5-10 descriptors overall" that they considered most important.

Facilitated learning was selected as most important in this group by 35
respondents, and within the top three by 74. Other frequently chosen descriptors
within the three most important were was meaningful (54), encouraged pupils to be
independent (54), and was interesting (31).

Facilitated learning was chosen among the "5-10 most important descriptors
overall" by 42 respondents, encourage pupils to be independent by 35, was interesting
by 22, and allowed pupils to find out for themselves by 19.

The composite view for this group of items seemed to be of a teacher-led
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Table 1
Descriptors related to the teacher's presentation

Mean S.D.

7

X[>

<]f---------Jxr--[>

was boring <]

explained how and
why <]YlXf------[>

did not explain
rules <] X [>

facilitated learning <D( [>

was negotiated <] X [>

did not attempt to
explain the
relevance of
concepts

was interesting

explained only
how

explained any
rules used

transmitted
information

was imposed

explained the
significance of
concepts

6.4

1.8

5.8

1.5

3.0

6.0

0.9

1.3

1.5

0.8

1.4

1.4

was meaningful <D(-----[>

allowed pupils to
find out for
themselves <] X [>

was teacher
directed

was rote

2.6

1.4

1.4

0.7

X[>

x[>

<]f-----iIIX,--------I[>

gave most
explanations at
students'request <]I-......,X-------[>

bred dependence
on the teacher <J

did not link lesson
parts together <J

used clear
explanations <JX-------1[>

had the timing
determined by the
teacher

gave only teacher
initiated
explanations

encouraged pupils
to be independent

linked parts of
lesson coherently

used unclear
explanations

had the timing
determined by the
pupils

2.1

6.6

6.3

1.5

4.9

1.3

0.7

1.0

1.0

1.6

facilitation of learning by engaging students in meaningful and interesting
activities which encourage them to be independent and to think for themselves.

In the structured items of the survey overall, there were two clear trends in the
majority views on the role of the teacher. First, a picture emerged of a teacher who
is in control of the teaching, who has a clear purpose for lessons, who facilitCltes
learning, who encourages independence, who is interesting, and who provides
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challenging and mathematically important material.
Second, there was a clear intention to focus on the learning of the students by

basing the teaching on the children's experiences, by emphasising relevant and
real-life experiences and by allowing pupils to think for themselves. A full
discussion of the results of the structured items is presented in Mousley & Sullivan
(1992).

The data presented below are the responses to one open-response item. The
item was presented as follows:

Throughout this survey we want you to imagine a mathematics lesson, at any year
level, where the students are learning, for example, to estimate the mass of various
objects, or to add fractions, or to record given information as a graph. Before turning
the page, please write down the most important characteristics which a quality
mathematics lesson on any of these concepts/skills would usually have.

Analysing Unstructured Responses

The respondents were asked to complete the above item first, before they read
any categories or descriptors presented by the researchers. In this way, it was
hoped that responses would represent uncued views.

Initially, all 125 responses to this item were typed and categorised by hand
under general sub-headings. In summary, this stage of the research involved the
following actions:

Responses were typed and stored on computer disks.
Key ideas were identified; these are called nodes (e.g. communicating).
Subsidiary ideas were noted; these are called subnodes (e.g. recording).
Each phrase in the responses was coded according to the node and subnode.

The qualitative analysis program NUDIST (Non-numerical data indexing,
searching, and theorising) (Richards & Richards, 1990) was used to group the
phrases together.

The collections of phrases were examined to determine whether they formed a
coherent set. Any phrases which were not congruent with the others in the set

. were moved to a different subnode.

The subnodes were regrouped to form new, coherent categories.
These last two steps were repeated until we were satisfied.
The data were organised for presentation.

It was recognised that the perspectives of the researchers influenced the
grouping and categorisations. Both this influence and the use of computer-based
qualitative analysis are discussed in detail in Mousley, Sullivan and Waywood
(1993). A significant control over this bias was the collaboration of the two
researchers sharing their perspectives. A further potential control is that raw data
have been summarised below and readers can form their own impressions of the
groupings and the teaching constructs which are included within each component.
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Components of Quality Mathematics Teaching

As with most research, our goal was to organise, summarise, and present the
data and analysis in a coherent way in order to allow readers to interpret the
findings in light of their own practices. In this case, the data are the words and
phrases of respondents and the analysis is the way that these are grouped. The key
components which emerged were:

Building understanding

Communicating

Engaging

Problem solving

Nurturing
Organising for learning

In the language of NUDIST these components are called nodes. These nodes
are presented in the order of the frequency with which phrases were coded under
the node. Although there is no suggestion that these nodes should be compared
quantitatively, ordering gives some insights into the priorities of the respondents.

There is a summary table for each node to indicate the frequency of phrases
which were assigned to each subnode. For each subnode, a list of some phrases is
presented. Where very similar comments were used, representative phrases are
shown. Where the phrases are somewhat distinct, a wider range of examples is
given. This form of presentation is necessary since a breadth of the responses is
needed for the reader to interpret the meaning which we have assigned to the
various summary terms and groupings adopted. The comments have not been
edited in any way.

It is not appropriate to produce lists of frequency tables for each subnode, but
to give an indication of the frequency of each type of statement, frequently
occurring statements (occurring> 10 times) are identified by 1/**", statements given
often (3 - 9 times) are identified by 1/*". Statements given infrequently (1 or 2 times)
have not been asterisked.

Building Understanding

The term building understanding relates to comments which seemed to refer to a
role which the teacher assumes in order to convey some pre-determined meaning
to students. It is a recognition of particular understandings to be developed, and of
strategies to achieve this end by building on existing knowledge, using materials to
explain and clarify concepts, choosing appropriate sequences, helping students to
make connections, forming relationships, and knowing the meaning of terms.
There .is a strong inference of teacher decision, teacher direction, teacher
explanations and teacher control.

The frequency of use of phrases categorised under each of the subnodes of
building understanding is presented in Table 2.
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Table 2
Number ofentries under each subnode of "building understanding"

Subnode No. of entries

Statements such as the following were coded as materials:

A key component of learning is making links with the students' existing
knowledge. We coded as prior knowledge phrases such as the following:

Mathematical connections *

Constructing rela tionships

Concept building activities

Meaningful concept integration

36
21

15
14

10

6

4

6

Materials

Prior knowledge
Mathematical thinking

Connections

Conceptual understanding

Reflection

Sequence

Review

Concrete representations **
Aids that can be manipulated **
Concrete-sensual basis

Materials/aids - hands on

Appealing to both visual and auditory senses

Appropriate aids/teaching materials

Equipment (or whatever is necessary) for representation

Illustrates the concept

Materials for demonstration/student use

Carefully chosen models

The most commonly listed subnode overall was materials.

Prior knowledge of children, existing understanding of concepts **
Appropriate to learner

Linked to child's previous experiences

Linked to other maths "topics"

Where possible, (linked) to previous learning

Working from students' perceptions

Instruction is clearly linked to where the students are conceptually

The making of connections is an activity of the students, but one which can also
be the focus of the teacher's attention. We coded as connections statements such as:
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Appropriate links made with other areas of mathematics
Would be a way for students to explore meaning
Teacher is able to help all students gain relational understanding

Engage the students by relating the topic to something

Coherent

11

We coded as mathematical thinking, including the use of appropriate language,
phrases such as the following:

Significant mathematical issues arise in a natural way
Present a strong "sense" of number

Students are mentally engaged withmathematical ideas
Mathematical thinking and speaking

Opportunities for students to communicate mathematical information
Intellectual accuracy (e.g. avoiding "mass"I "weight" confusion)
Encouraged to estimate

Instruction consists of a dialogue about significant mathematics
Enthusiasm and excitement directed towards mathematics

Clear explanations using correct conventions of mathematics

The lesson serves to highlight key mathematical concepts andlor processes
Discussion on the meanings of words to be usedetc.
Understanding of maths vocabulary used

Clear, concise use of language
Lead up: discussion of vocabulary and concepts

Reflection and metacognition are perhaps an extension of thesubnode
connections., even possibly at a higher level, in that there is a sense of student control
over learning, and thinking. We coded as reflection comments such as:

Evidence of students reflecting on their activity

Reflection

We coded as sequence statements like:

The lesson must be carefully planned to pursue a probable
sequence of developmental steps

We coded as review:

Review

Teach the concept later with direction - whole class review

Feedback

Drawing together by teacher of student discoveries

teasing out of math concepts learned

Attempt to summarise learning for children

We coded as conceptual understanding:

Build understanding of concepts or procedures including meaning *
Coherence and development of ideas and concepts in both teaching and learning
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Under the subnode discussion between pupils, phrases such as the following
were used:

Table 3
Number ofentries under each subnode ofcommunication

Discussion can occur between children **

Lots of discourse *

High quality verbal interaction *
OpportunitIes to communicate one's thoughts
Lots of talk among children
Dialogue between students

34

.20
15
6

Number of EntriesSubnode

Discussion between pupils

Sharing strategies

Co-operative situations

Recording

Communicating
Communication is widely acknowledged as an essential component of learning

mathematics. Yet the term is often used without an adequate definition or
explanation which· would allow an appreciation of what is actually meant. In
grouping the responses, this node was used to include statements related to
opportunities for talking, explaining, describing,listenmg, asking, clarifying,
sharing, writing, reporting, and recording.

Table 3 presents the subnodes which form this node and indicates the
frequency of occurrence of phrases which were placed within each subnode.

Emphasis on "how" and "why" rather than "what"

Discussion leading to conceptual underpinnings
Stimulating activities to develop the concepts/skills

Illustration of concept to be learned

Make sense of these ideas
Activities that lead from the concrete to abstract thinking

This, as with most sub-nodes within this node, is about concepts, mathematical
ideas, and developing connections.

The inference from this data is that the comments were informed by the
. familiar tradition of categorising mathematical knowledge as concepts,
generalisations, procedures and facts (Davis, 1978),' and of conceptualising
understanding as instrumental, relational (Skemp, 1976; Byers & Herscovics, 1977)
and meaningful (Behr, Lesh, Post & Silver, 1983). We conclude that the node refers
to an orientation on the part of the teacher to plan and teach mathematics in an
orderly, coherent, sequenced and connected way.
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This subnode provides an example of one of the dilemmas we meet when
discussing teaching. Discussion between pupils has been widely recommended as
a component of effective teaching (e.g., Cpckcroft, 1982) and has been claimed to be
connected to effective learning (see, for example, Ellerton & Clements, 1990;
Clarke, Stephens, & Waywood, 1992). We can assume that discussion is a necessary
component of quality teaching, yet the discussion may need to be directed in some
way. It was not clear, however, what form of discussion between pupils was
envisaged by the respondents.

The second subnode was termed sharing strategies. Within this the various
terms used were:

.. , alternate solution strategies *
Sharing children's own strategies
Communication of ideas using various mediums

Children to interact with one another listening
Time to discuss class activities

Reflecting and reporting opportunity
Thinking is publicly shared with the class through ...

This isa development of the first subnode, with an assumption that the teacher
is facilitating some structured sharing of ideas. Again it is an avenue to a broader
goal.

Under the subnode termed co-operative situations phases such as the following
were used:

Co-operative group work *
Interacting with peers

Small groups

Although the development of co-operative skills is useful in itself, once
children have learnt to work in this way, co-operative learning becomes a strategy
or tool for facilitating the learning of mathematics. As was the case for the subnode
discussion between pupils, the form of the co-operative situations envisaged by
respondents was not clear.

Less frequently used was the subnode recording. Under this subnode some of
the terms used were:

Recording in some way *
Journal writing

Communication is a recommended component of mathematics teaching in
A National Statement on Mathematics for Australian Schools (Australian Education
Council, 1991). It is now up to the profession to clarify the types and focus of
communication which contributes to quality teaching.

Engaging
This node is about students' involvement in their own learning. This has long

been recognised as important by most teachers (see the paper by McIntosh (1977)
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which includes quotes from 19th century advice to teachers) but has had renewed
impetus with recent conceptions of knowledge as constructed by the learner
(e.g.,von Glasersfeld, 1983; 1992). Table 4 shows the subnodes used to compose
this node.

Ta!Jle 4

Subnode Number of entries

The notion of active involvement was the second most frequently cited phrase.
However, by itself it has no real meaning. Does it presume some physical activity?
Is physical activity enough? This is another example of a term which is used

. loosely and which serves to reinforce the readers' or listeners' predisposition but
which does not necessarily convey the meaning intended by the communicator. We
coded as active involvement terms such as the following:

Experiences/activities have relevance to children **
Personally meaningful and relevant to students *
A link to a situation children can relate to
Contextual experiences
Working from students' perceptions

The commentscoded as enjoyment all included the word:

Enjoyable

Students will be actively involved in the learning process **
Engagement in solving interesting problems **
Physical involvement *
Students are "immersed" in the mathematics they will be learning *
Would"engage" the students i.e. be of more obvious interest to any students

willingh;vanting to learn *
Signifi<;ant mathematical issues arise in a natural way out of students' activity in

the course of classroom interaction

Students enthusiastically embracing the task

Student active involvement in investigations

Involve; engage the students by relating the topic to something
Children actively engaged in investigation

We coded as personally relevant:

34

16
5
7
6
6

Active involvement

Personally relevant

Enjoyment
Real world

Motivation

Variety
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We coded as application to real world the following:

Based on real world situations **
Opportunities to apply skills and understandings

A dilemma arises here. Is the use of real world examples merely an aid to some
other goal, or is it in fact a goal in itself, or is it some combination of these? This
perhaps is an issue which could provoke some debate among mathematics
educators, but it is clear that the issue cannot be resolved merely by examination of
curriculum documents.

We coded as motivation:

Interested in what they are doing **
Engagement in solving interesting problems *
Excitement at exploring
Students enthusiastically embracing the task
Plausible and/or realistic and/or intriguing motivation for doing the work

Teacher has communicated to students one or more reasons to bother learning

Involve, engage the students by relating the topic to something; a previous
mathematics topic but more often to an example

This node refers to a rationale for encouraging students to become engaged in
their learning or, in other words, to want to learn.

The engagement of students in mathematical activity is considered important
both from a theoretical perspective (e.g., Christiansen & Walther, 1986) and from
the perspective of practical recommendations (e.g., Australian Education Council,
1991). Although the intent of the collected phrases seems clearer for this node than
some others, there is still a need to articulate what observable behaviours are
characteristic of engaged students.

We coded as variety phrases such as the following:

Equipment-varied
Choice of tasks for students

The characteristics are varied

Understanding of the concepts through a variety of approaches
Variety of mode of interaction, multiplicity of purpose

Problem Solving

Problem solving has been a major strand in considerations about mathematics
teaching and learning for over 30 years (e.g. Polya, 1957). Nevertheless the term
problem solving has been used to mean many things in many situations. It is not
surprising that some variation of the term problem solving was used frequently by
respondents. As with other terms discussed here, use of the term problem solving
does not necessarily convey to an intended audience any specific meaning.

Table 5 presents the· subnodes which form this node and indicates the
frequency of occurrence of phrases which were placed within each subnode.
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Table 5
Number ofentries under each subnode of problem solving

Sullivan & Mousley

Subnode

Investigation/problem-solving

Open-ended activities

Challenging

Problem posing

Number of entries

27
14

6

6

The investigation/problem solving node was described by the following phrases:

Student active involvement in investigations **
Engagement in solving interesting problems **
Promotes thinking *
Risk taking

Posed question to be answered

All students involved in exploring the task

Under the heading open-ended, the following descriptions were coded:

Open-ended questions **
Opportunities to explore

Were pursuing the task from a variety of directions

Potentially rich (in topic X + beyond)activities with low threshold + high ceiling

Experiment

Challenge for follow-up

We coded as challenging:

Challenging activities *
Should have ability for extension

We coded as problem posing:

Lots of problem posing *
The issues raised by the teacher would result in students posing problems

In the analysis, it seemed that the phrases grouped in this node were those
which relate to students working out for themselves how to perform mathematical
tasks in such a way that it is the students' own work and they know that it is. This
node includes activities such as risk-taking, challenging, exploring, investigating,
thinking, asking, and posing. Yet the use of a term such as problem solving may not
be not adequate in itself, and it may be necessary to use qualifying phrases in order
to make the meaning clear.

Nurturing

A recurring thread in the listed features of a quality lesson were characteristics
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which suggested that the teacher is sensitive to the needs of the students as
individuals. This should not be construed as the characteristic of· teachers
sometimes termed warmth (Good, Grouws, & Ebmeier, 1983), which carries a
sugar-sweet connotation. Rather, nurturing refers to that concern and caring for
students as individuals that we associate with intra-family relationships.

Table 6 presents the frequency of entries in the subnodes under this node.

Table 6
Number ofentries under each subnode of teacher concern

Subnode

Catering for levels of ability

Non-threatening

Rapport
Rela.tionships

Goal setting

Enthusiasm

Number of entries

11

10

9

4
2

8

e
II
s
r

"It
r

s

The phrases related to catering for abilities were as follows:

Allowing for levels of ability *
Challenging but caters for individual differences *

The phrases related to non-threatening included:

Some in-built success

Students should feel comfortable within taking risks

A "warm, friendly" classroom environment learning. They feel free to ask
questions and approximate on the road to developing understanding.

That they don't feel threatened

Where appropriate, lesson be non-threatening, pleasant environment

Non-threatening, encouraging

Success for everyone

Phrases related to rapport included:

Mutual understanding and trust between students and teacher

A good, thorough understanding of views (values, expectations, hopes, fears)
etc. of the students in the class

Students eager to engage with the teacher

Responses / quality lessons / teacher actions/ rapport

Teacher confidence and good relationship with children

Student-teacher rapport

Supportive teacher

Empathy between teacherand children and mutual respect
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Phrases about relationships included:
Constructing relationships. Teacher acting as a facilitator. Teacher is part of a

learning community and a facilitator of learning. Less dominated - more child

centred
Leadership from the teacher facilitating worthwhile co-operative relationships

and learning for all participants

The phrases related to goal setting included the following:

Goals set by teacher and students together

The meaning of the language and experience encountered is negotiated
peer-to-peer and teacher-pupil.

Comments related to enthusiasm were similar to:

Enthusiastic teacher *

With the exception of this last subnode, the subnodes are explicit about a
relationship developed between the teacher and pupils. The task is not just to teach
mathematics but to teach students as well. There can be little doubt that teachers of
mathematics do seek to cater for the range of abilities in their class and to develop
positive rapport with their students. We suspect, however, that the node nurturing
is more a recognition that teaching and learning is a two-way process and that
there is something natural in the expert/novice relationship which includes a
nurturing component.

Organising for Learning
This component is similar to a variable task orientation, which is often cited in

reviews of teaching effectiveness (e.g., Good, Grouws & Ebmeier, 1983). It refers to
actions designed to keep students working towards achieving the lesson's goals.
We took it to mean decisions made by the teacher about a specific focus for what
would happen in the lesson and a commitment to pursuing that focus and to
communicating the focus to the students.

Table 7
Number ofentries under each subnode of task orientation

Clear purpose

Clear instruction

Organisation

Questions

Assessment

Subnode Number of entries

14

7

4

3
4

The following phrases were typical of those coded as clear purpose:

The teacher making clear what is the purpose of the lesson **
A set of clear objectives which connect to what pupils already know *
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The children will need to feel there is a purpose for what they are learning
And check where they are and how they feel about it

Set a reasonable goal
Assessable aims and objectives

Has a purpose

The obvious assumption is that the teacher will have selected a direction or
goal for the lesson, that this is communicated to the students in some way, and
even that it could be identified by an observer. A similar comment can be made
about the next two subnodes, clear instructions and organisation.

Phrases such as this were grouped under the subnode clear instruction:

Clear instructions so every child understands the task *

Phrases related to organisation were like:

Clearly organised lesson *

The next two subnodes were somewhat different, but are grouped here because
they were written in a way that permitted the inference that they are teacher
actions designed to affect congruence between teacher intentions and student
activity.

Phrases related to questions included:

Questioningstyle that engages students

Phrases related to assessment were like:

Teacher observation, feedback and assessment during progress-self/group
involvement

Assessment of how concept has been taught

Check to see if question or aim was achieved

In many teacher education courses, there is a component in which students are
urged to plan lessons according to a set format and to be aware of their goals. This
node refers to that aspect of teaching but we suspect that other factors motivated
these comments. The survey respondents were all very experienced teachers or
teacher educators. This notion of orientation to the task is seen by some as an
observable feature of quality mathematics lessons.

A Model of the Components ofQuality Teaching

Arising from these six components we sought to formulate a model which
would reflect how these components might beconnected. Although these six
components present a summary of the responses, they are different in both the
focus and the locus of responsibility. For example, the' component "building
understanding" stood out from other components in terms of the number of times
respondents referred to its features (112 times). Upon reflection, it seemed that each
of the other nodes could be considered a vehicle for building mathematical
understanding. For instance, the phrases listed under "organising for learning"
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seemed directed at teacher actions which in turn would lead to building
understanding. There were even subnodes of building understanding which were
merely mechanisms for achieving the goal; materials is such a subnode. Although
other components, such as communicating, may be significant in themselves, the
main purpose of the comments within these components seem to be aimed at
building understanding. Figure 1 is a schematic representation of these
connections.

Building understanding

Materials
Prior knowledge

Mathematical thinking
Connections

Conceptual development
Reflection
Sequence
Review

Organising for
learning

Clear purpose
Clear instruction

Class organisation
Questions
Assessment

I

Nurturing

Ability levels
Non threatening

Rapport
Relationships
Goal setting
Enthusiasm

Engaging

Active
Peronal

Enjoyment
Real world
Motivation

Variety

I

Communicating

Pupil to pupil
discussion

Sharing

strategies
Cooperative

Recording

Problem solving

Investigation

Open-ended

Challenging

Posing

Figure 1. Six components of quality teaching.

In this, building understanding is the focus of each of the other nodes.
Engaging, problem solving and communicating can be considered student activities,
while nurturing and organisingfor learning are directed at the teacher.

Of course, teacher activity is not divorced from student activity, and there are
reflexive relationships between such aspects as engaging and problem-solving as
well as engaging and building understanding. What is highlighted though is that if
we seek to evaluate teaching, either our own or someone else's, we must be clear
on the real goals. For example, the use of materials can become a goal in itself. The
effective use of materials in a lesson is not necessarily grounds for a positive
evaluation. Materials should be linked withsYrnbols or as aids to the development
of generalisations or abstract mathematical ideas embodied in the materials.
Likewise, engagement, by itself, may not be enough, nor is communication. The
teacher should know that communication is for building understanding-and
indeed for enhancing engagement and problem-solving which in tum lead to
building understanding-and by itself is not evidence of effective learning.
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The statements listed above are responses from 125 experienced mathematics
educators. to an open survey item which sought views on features of quality
lessons. In an attempt to seek some commonality in this diversity we dissected
responses into phrases and then grouped them together to seek trends and
features. Six components were identified.

The first observation was of the diversity of replies. Given tha~ teaching is
highly complex, it was anticipated that a broad range of factors would contribute
to an impression of a quality lesson. Nevertheless we were surprised by the lack of
commonality in the responses. It seemed that there was little professional language
taken as shared by the community represented by the replies. We see this as an
important issue. One purpose of our professional interactions, in articles and
reports, at conferences and elsewhere, is to develop sets of shared meanings. We
suggest that attention needs to be focused on the practical and theoretical
meanings ofconstructs which comprise our understanding of the tasks of teaching
and of education research. We need to subject our professional language to detailed
examination and to test our individual interpretations in practical situations.
Interactive multi-media, which allows the integration of video, graphics, and text,
has considerable potential to allow critical and reflective study of teaching, and so
can contribute to this task of allowing us to develop a shared discourse.

This leads onto a second point. A shared discourse can allow teacher educators
to define and communicate goals of teaching. It is also necessary to stimulate
discussion on differentiating between goals and tools. It is easy to see that
manipulatives and materials are tools. It also seems likely that communicating and
engaging are generally tools, although they serve as goals in part. There could be
considerable contention on whether problem solving (and use of real-life contexts)
is a goal, a tool, or some combination of the two. The practical expression of our
theoretical' discussions on teaching would clearly be enhanced by a more precise
articulation of our goals.
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