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In England and Wales, National Strategies promet#agogies that emphasise interactive
whole class teaching, although this is not defirmdcisely. In recent years major
investment has been made in Interactive White Boghd/B) and, whilst they do not
determine pedagogy, as cultural tools they tendgupport and encourage whole class
teaching. This paper discusses the nature of utteeateaching and suggests that deep
rather than surface features of interaction mustduFessed if learning is to be improved.

The zeitgeist in Britain and much of the Westernrld\daowards the turn of the
twentieth century focused on standards of numeaaclliteracy in our schools. Concerns
over standards and the perceived underperformainEagland in comparison with other
countries, particularly in basic skills at the pairm level, led to the creation of the National
Numeracy Project (Straker 1997). Such was theipalienthusiasm for the interim results
that it formed the basis of the National Numeratat8gy (NNS) (DfEE 1999). A pilot to
extend the work of the NNS into secondary schoefgah the following year and, without
waiting for the results, the DfEE demanded thatsalools use the new Strategy for
teaching mathematics with eleven to fourteen y&hpopils from 2001 (DfEE, 2001).

Although the official status of the Strategies wgsaidance”, in England, and to a
lesser extent Wales, they were not regarded asrgitidJones & Tanner, 2002). The
Strategies contained detailed prescriptive guiddrara the level of individual lessons to
whole-school planning. Lessons were intended tovol standard format of three phases
incorporating a mental/oral starter, a main teaglaictivity and a plenary. The emphasis in
all three of these phases was to be placed onctdigaching and questioning of the whole
class...” (DfEE 1999, p. 1.11). For primary teachéusinsistence on a high proportion of
whole-class teaching was “probably the most radicaposal in the Numeracy Strategy”
(Brown et al 1998, p. 370). For secondary teachtes proposals appeared less
controversial. However, the teaching style beingoemnaged was not intended to represent
a return to traditional approaches. Rather, theraggh was intended to be highly
interactive.

High-quality direct teaching is oral, interactiveddively. It is not achieved by adopting a simftis

formula of ‘drill and practice’ and lecturing théass, or by expecting pupils to teach themselves

from books. It is a two-way process in which pupite expected to play an active part by answering

questions, contributing points to discussions, explaining and demonstrating their methods to the
class. (DfEE 2001, p. 1.26)

Although the tone of this advice indicated far mthr@n a return to traditional approaches,
the nature of interactive whole class teaching ma<learly defined. Moreover, tensions
and contradictions were inherent in the guidaneg tiany teachers found confusing
(Mroz et al 2000, English et al 2002). Obvious iens exist between:
» the emphasis on maintaining a brisk pace, and alppupils time to think through
their answers;
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» the emphasis on the need to build on pupils’ methadd the need to meet specific
teaching objectives;

» the emphasis on rapid recall of facts, and usirgl gurors constructively;

» time for personal reflection on what has been lgamd fast, lively interactive
teaching. (summarised from DfEE 1999, p. 1.11-15)

Interpretations of Interactive Whole Class Teaching

Although the introduction of the National Strategyia England was accompanied by
significant training, the tensions inherent in tApproaches, and the lack of a clear
definition of the nature of interactive teachingftl room for wide variations in
interpretation and practice. For many teachergas the superficial features of the three
part lesson that assumed priority, for example utbes of quick fire mental arithmetic tests
as lesson starters or the use of mini-white boavtig;h pupils use to respond to short oral
guestions as a whole class (Hargreaves et al, 20@824). The exhortation to emphasise
direct teaching and questioning could easily bel rag an encouragement to return to
traditional styles of didactic teaching. Pronouneats from politicians in the popular
press could easily be read as supporting thisiposit

For many years, systematic observation of tradiiatassroom discourse has revealed
it to be heavily dominated by teacher talk and tiet largest proportion of this talk
consisted of teachers making statements (Fland@r); Galton et al, 1999). Even when
questioning pupils, teachers tended to dominateligmurse.

Traditional classroom discourse follows a triadiousture: initiation — response —
feedback(Tharp & Gallimore, 1988). Such exchanges are liysiased around closed
questions with little opportunity for pupils to eage in extended responses or to express
and evaluate ideas of their own. Rather pupilsnaost usually required to recall facts or
return the unique response anticipated by the &#ga8uch exchanges are often occasions
in which pupils are assessed or held accountalitfeerrahan given opportunities to
speculate or to contribute ideas (Galton et al 19B&aditional classroom discourse could
be described as a one-way communication systermhichwfor most of the time, teachers
talk and pupils listen (Galton et al 1999, p. 3d)d where pupils’ contributions are
restricted in terms of both length and quality.

In contrast, the Strategies were intended to emgeua form of whole class teaching
that was highly interactive with the intention ofomoting higher quality dialogue,
discussion and strategic thinking. This would hagquired many teachers to modify
significantly their traditional triadic style ofassroom discourse in response to externally
imposed guidance. It is unsurprising that this dias not been realised (Kyriacou &
Goulding, 2004). The more complex a change, theitesan be forced. (Fullan, 1993, p.
22).

In fact there is evidence that interactive teaclhiag largely been implemented as pupil
participation in fast, teacher—led question andwanssessions (Moyles et al, 2003;
Hargreaves et al, 2003). An emphasis on “traditiowhole class teaching and demands
for pace may be undermining the development of eemegflective and strategic approach
to thinking (Kyriacou & Goulding, 2004).

Although the frequency of questioning has increagddrgely continues to follow the
traditional triadic recitation script (Galton et 4B99; Moyles et al, 2003; Hargreaves et al,
2003; Smith et al, 2004). Most pupil responses remary short, with an average length
of five seconds and involving three or fewer wordg0% of cases (Smith et al, 2004, p.
408). Teachers tend to evaluate rather than extentuild on pupils’ responses to
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questions (Mroz et al, 2000). Sustained interastioith individuals and pupil utterances
of more than ten words are extremely rare (Burnglyhill 2004, p. 44; Hargreaves et al
2003, p. 233).

Similarly, the possibility of using questioning @ialogue to scaffold pupils’ learning is
underexploited with the majority of questions beofga low cognitive level, designed to
funnel responses towards a required answer, witii 28% of questions designed to
encourage pupils to think more deeply about tliEas (Smith et al, 2004, p. 408; Burns &
Myhill, 2004, p. 46).

The failure of the Strategies to define or expli@ nature and purposes of interactive
teaching in any depth was always likely to resultsuperficial change. The training
materials associated with the Strategies focuseduperficial features such as lesson
structure. The majority of the video-extracts agded with the NNS featured questioning
that demanded instantaneous or very rapid respdinses pupils recalling prescribed
number facts, rather than high quality dialogus¢dssion and strategic thinking.

The development of high quality interactive teaghie a complex change and, in
common with most ideas of worth, requires in-deptiderstanding of the nature and
purposes of the change and the development of ahkdl commitment to make it work.
These things cannot be mandated. Rather the denthet a false clarity may be presented
and superficial goals generated if the more diffi@spects of an innovation are avoided
(Fullan, 1993, p. 22-23).

Teachers’ conceptualisations of the nature of autiere teaching have indeed tended to
focus on the more visible “surface features” of peelagogy, such as the use of mini-white
boards, pupil engagement or inviting children authe board (Hargreaves et al 2003, p.
224). “Deeper features” including formative assemsinthe co-construction of meaning
through dialogue; and the development of thinkind Bearning skills tend to be less well
developed (Hargreaves et al, 2003; Moyles et &320

The impact of the Strategies on standards of ati@im is contentious. Although there
have been gains in national test scores, extexali&ions suggest that such gains are a
result of “a closer match between what is beinggitduand what is being tested” or
teaching to the test, rather than improved learaing understanding (Brown et al, 2003;
Kyriacou & Goulding, 2004). Although improvementslow level skills such as recall of
basic arithmetic facts are reported (Ofsted, 2@p0£3) doubts have been expressed about
the depth of pupils’ conceptual understanding (Barret al, 2003). Indeed there is
evidence to suggest that the superficial formsnboéraction associated with traditional
whole class teaching and the demands for a fast fpaessons may be encouraging pupils
to participate in activities rather than engagehwmitathematical thinking, undermining the
development of a more reflective approach to legrrand the ability of pupils to think
strategically (Denvir & Askew, 2001; Bibby et aQ@3; Kyriacou & Goulding, 2004).

Superficial or Deep Interactivity?

We take a socio-constructivist approach to intéoactin which pupils construct new
knowledge that they validate within the social eomtof the classroom (Jones & Tanner,
2002). If learning is to occur, then there musalmegree of interaction between the learner
and the teaching context. However, for this inteoacto be more than superficial, learners
must engage with the teaching in some meaningfuhn@a bringing something of
themselves to the exchange and not merely actingaasive recipients of preformed
information. We conceive of interactivity as demiagda degree of active participation by
learners who contribute to the development of ctille understanding.
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We conceptualise interactivity in whole class teagton a continuum according to the
degree of teacher / pupil control, the nature @& ithteraction and the character of the
scaffolding provided through the dialogue (see Fadl).

Nature of the Interaction Control

. Lecture High degree

No interactivity or only internal interactivity of teacher
control

. Low level / funnelling questioning

Rigid scaffolding & surface interactivity

. Probing questioning

Looser scaffolding and deeper interactivity

. Focusing or uptake questioning

Dynamic scaffolding and deep interactivity

. Collective reflection High d.egree
of pupil

Reflective scaffolding and full interaction control

Figure 1.Interaction in whole class teaching.

The form of whole class teaching with the loweseleof interaction is théecture In
lectures, there may be no interaction between digaitive processes of the pupil and the
teaching. Any interaction is internal and althouwgtder the control of the pupil, does not
influence the development of the lesson, which resander the control of the teacher.
Scaffolding is restricted to the selective use Iy teacher of metaphors, allegories, and
diagrams, etc which are intended to contact and@upupils’ cognitive processes.

The scaffolding metaphor is often used to desctiileeintervention of an adult or a
more competent peer in the learning process tdasca vicarious form of consciousness
until such time as the learner is able to master dwn action through his own
consciousness and control” (Bruner, 1985, p. 24-B6yever, the construct is ill-defined,
with one person’s scaffolding being another’s Sticrguestioning. Indeed, in some
respects the metaphor is unfortunate in suggestingid, pre-determined framework
within which knowledge must be constructed.

The second level in our hierarchy of interactiocorporates a rigid form of scaffolding
based on simple, low-levdiinnelling,questioning (Bauersfeld, 1988). In funnelling,st i
the teacher, who selects the thinking strategielscantrols the decision making process to
lead the discourse to a predetermined solutione&eb suggests that this is the most
common form of interaction, with most teachers’ sfimns demanding short, factual
responses of a relatively low cognitive level, daesid to funnel pupils’ responses towards
a required answer (Burns & Myhill, 2004; Smith t2904).

The third level in our hierarchy is based on a éderm of scaffolding in which an
individual pupil’s contribution to the interactios given greater prominence as the teacher
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extends and sustains the dialogue thropgtbing questions that deepen the evaluative
function within the triadic structure, allowing fdormative assessment decisions to be
made by both pupils and teachers. Through theiersastained involvement in formative
assessment, pupils begin to gain some degree tbtorer the interaction, albeit within a
loose funnelling structure orchestrated by the heacAlthough formative assessment
based on such rich questioning is linked to impdoperformance (Black & Wiliam, 1998)
probing questioning is infrequent in English classns (11%) (Smith et al, 2004, p. 408).

In contrast to the rigid scaffolding provided byhfelling questions, the next level in
our hierarchy is based on a more dynamic form affslding in which pupils and teachers
interact more collaboratively in the co-constructiof knowledge (Tanner & Jones,
2000a). The aim is to develop a discourse aroupdoblematic in which differences in
perspective are welcomed and encouraged. The mgsificant participant in the
discourse is the teacher, who validates conjectamelsusegocusingquestions to control
its general direction. Focusing questions draw dttention of the class to aspects of
pupils’ contributions that are important. For exde attention might be drawn to
strategies, explanations, helpful insights or fesgtuof the problem that are not yet
understood. The class then evaluate strategieegpldnations, resolve collectively any
perturbations that have been created, or take wp ideas and develop them further
(Wood, 1994, p. 160).

Such scaffolding is flexible and unpredictable, dening a high level of skill and
confidence from teachers who must think on thest fie response to conjectures, strategies
and explanations suggested by pupils, taking uip iteas and incorporating them into the
discourse. Such strategies and explanations maylideome the object of the discourse,
facilitating the development of mathematical thimki{Tanner & Jones, 2000b).

Although the National Strategies encourage disoussf pupils’ own methods, recent
research suggests that uptake questioning, in whjolipil’'s response is incorporated into
the ongoing discourse, is uncommon, occurring $s aan 5% of exchanges, with nearly
half (43%) of teachers never using the strategyittSet al, 2004, p. 408).

The highest level in our hierarchy is basedcofiective reflection(Cobb et al, 1997,
Tanner, 1997). The focus of this form of interactis on evaluation and reflection. It
usually occurs when teachers deliberately generaédlective discourse after activities to
encourage self-evaluation and reflection on pracgeseral different activities support our
purposes for collective reflection and may be usedjenerate a reflective discourse,
including for example: peer and self-assessmengilgwriting their own revision notes;
pupils writing their own examination questions; psipacting as rapporteurs etc., (see
Tanner & Jones, 2003 for a fuller discussion). Sigmificant feature which such activities
have in common is that they provide the social @ to encourage pupils to engage in
reflection and self-evaluation. Collective reflectiis not the same as reflected abstraction,
but during collective reflection teachers may osthege opportunities for pupils to reflect
on, formalise and objectify their previous actions.

Plenaries were introduced as a significant featfirhe Strategies, but the nature and
purposes of such sessions was not elaboratedy iattiisparate list of possible activities
was offered, including setting homework, makingsérto other work and setting targets,
alongside more obviously reflective activities kukto formative assessment or designed
to summarise and formalise knowledge. It is perhapsurprising that for the last three
years the plenary session has been identified lyadénspectors as the weakest part of the
lesson: it is sometimes omitted, and teachergdaibe it to assess pupils’ understanding or
to diagnose and resolve their difficulties or misoeptions (Ofsted, 2004).
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There is considerable evidence to suggest that\ae rowards pedagogies involving
full interaction, collective reflection and the @&dopment of consensual knowledge would
lead to improved learning and attainment (Cobb Iet1897; Tanner, 1997; Black &
Wiliam, 1998; Tanner & Jones, 2000a; Tanner & JpA883). However, imposed external
guidance is leading teachers to focus on supdrfiesures of interactive teaching such as
pace and structure rather than deeper aspects eofpéldlagogy. Unfortunately, the
introduction of new technology may be imposing sampressures.

Interactive White Boards

Interactivity has long been regarded as a key @#fioce of ICT that teachers and
learners should exploit in support of effectiverteag. Interactivity was defined as “as the
function of ICT which enables rapid and dynamiaifegck and response” (DfEE, 1998, p.
11). Many case studies demonstrate that pupilsable to use ICT to sustain two-way
communication with learning resources and enviramsiein support of learning
(Kennewell et al, 2000). With the developmentridéractive presentational tools such as
interactive white boards (IWBs), it might be exmettthat such affordances could be
exploited to support teachers in their developmantinteractive whole class teaching
approaches.

In recent years there has been large-scale invastimdWB technology in England
and Wales. In 2003 the Welsh Assembly investedn@ &WB for every primary school
and three for each secondary school and the petadjgyactices of many teachers are
now being influenced by the introduction of thehealogy (Kennewell & Beauchamp,
2003).

IWBs do not determine pedagogy by themselves. lghe level of interaction
generated depends on the use to which they am@pun particular on the teacher’s ability
to orchestrate the affordances and constraintiseo€dntext. Teachers vary considerably in
their confidence and competence with technology thmlinfluences practices, however,
as cultural tools IWBs seem to support and encauvatple-class, direct teaching with the
teacher at the centre of the action. Certainlyrethe evidence to suggest that there is an
expectation of “proper use” that influences teashershift their pedagogy in the direction
of whole class direct teaching (Beauchamp, 200#ni€evell & Beauchamp, 2003).

Of course, teachers of mathematics in secondamyossihave long been familiar with
the use of black/whiteboards. The extent to whickirt use of these tools could be
described as interactive depended largely on tesichedagogical practices. For pupils in
traditional whole class teaching contexts, intevagtwith the knowledge and resources
on the board has always been mediated by the teacite as we have seen above, for
many teachers interaction has been largely limitedlow level questioning. The
introduction of new technology would not in itsélé likely to move teachers towards a
more interactive pedagogy. In fact experience sstggéhat during the early stages,
technology is assimilated into existing pedagogthwinly superficial changes in practice
(Kennewell et al, 2000).

The IWB does not naturally afford an increase armer autonomy in the way that, for
example, individual or paired use of laptops totaunsinteraction with learning resources
does. Access to the technology is controlled andiabed by the teacher. In the early
stages of use, the IWB is treated typically asacHliivhiteboard substitute and serves to
reinforce traditional pedagogies as teachers plassugh a period of de-skilling and
technological vulnerability. During this period émaction is often reduced as teachers
restrict the use of the board to themselves, somestiexpressing concern that pupils might
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put the board into a state that they would not lile o undo due to technical ignorance
(Beauchamp, 2004).

The use of presentational software such as PowdrRBatommon in the early stages of
IWB use and this may also restrict interactivityrefe is a significant overhead involved in
developing new teaching resources for use with\Wi. One solution is to buy expensive
commercially produced resources that are diffitolevaluate in advance or to download
from the internet. However, teachers may then fireinselves de-professionalised as their
role is reduced to a technical one of deliveringhngone else’s PowerPoint presentation.
Even when resources are devised collaborativelyelyns of teachers with a common
goal, their use in the context of presentationfivere may push some teachers towards
low level questioning, rigid scaffolding and sudainteractivity as they find themselves
locked in to a pre-determined presentation (Kentlefv®eauchamp, 2003; Beauchamp,
2004).

Research to date suggests that teachers and papils the surface features of the
IWB associated with pace, motivation, engagementpolvement, participation and
collaboration
(BECTA, 2003). However, it is not clear that attentto such surface features of
interaction will result in improvements in learniagd attainment.

Reports of increased motivation and attentionpfeihg the introduction of ICT, have
a long history and tend to be transitory as novelgars off. Increased momentum in
lessons, due to the pre-organisation of teachinggmaés and swift changing of screens
rather than hand writing on a board is likely torbere permanent, and offers the potential
for more sustained engagement, during which mobestauatial interaction might prove
possible. However, this is unlikely to occur with@uroot and branch pedagogical change
by teachers from surface to deep interaction irir then-ICT based teaching styles.
Although the IWB has affordances to support intevadeaching, offering the opportunity
for pupils to be allowed to explore their own idesasd share them with the class in a
reflective discourse, such affordances are medibjeteachers. It may be the case that
teachers must have made the transition from tawitito more interactive pedagogies in a
non-ICT context before being able to recognisedfif@dances offered by the IWB.

Further research is needed into the relationshipvden the IWB as a tool and
teachers’ interpretations of the pedagogy of imtiera whole class teaching. The full
potential of interactive whole class teaching amel WWB may only be realised when the
deeper features of interaction are addressed litegcthe profession.
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