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Abstract

The paper explores five strategies that can beiegpb a range of contexts to assist teachers to
facilitate quality student conversation in techrgpteeducation. Classroom conversations are
core to establishing successful learning for chélarin an effort to identify key elements of
productive conversation this paper explores chitdi@mnversations in technology education in
the primary classroom and suggests some stratégjidacilitating higher level conversations.
The research, which informed this paper, used ditgtise methodology that paid particular
attention to the social nature of the classroonrtiegants worked across two technology units
of work over the period of a year, where a numbietiategies were trialled to enhance the
quality of conversation.
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Introduction

Classroom conversations are core to establishiogessful learning for children for two main
reasons. The first, being to deepen dialogue betwesechers and children, to assist teachers’
insight into their children’ thinking and understlimg. This enables teachers to adjust planning
and teaching to the meet specific needs of thdidreim. The second is that through engagement
in dialogue with peers and teachers, children bleta expand their understanding and
knowledge.

The New Zealand Curriculum (NZC) (Ministry of Edtica, 2007) encourages teaching
approaches that are proven to have a positive ingrachildren’ learning. These include
creating a supportive learning environment, enaguaareflective thought, enhancing the
relevance of new learning, the facilitation of sthlearning, making connections to prior
learning and experiences and providing sufficigogartunities to learn (p35). It is apparent that
these strategies are all a natural part of quelétgsroom technology practice. We can surmise
therefore that technology is well placed to mo&vand engage children. Classroom talk plays a
significant role in the successful implementatidrfbective teaching and learning. In this paper
five strategies are investigated in relation tofdwlitation of classroom talk. These strategies
are: No Hand-up. Talking Partners, CollaborativesP€ons, Questions (PCQ), Questions as
Statements-Tue or False and Icon Prompt. Thig/stirded to advance research in the area of
learning in technology by studying children fronotarimary year levels carrying out the same
or very similar technological practice. Insight wgesned into how specifically structured
strategies contribute to children’s understandiitgiwtechnological practice, towards
technological literacy and the types of talk ttaatilitated this process.

Classroom Talk

During interaction between people oral languagedentral aspect of cognitive, social and
cultural development within a sociocultural paradignd is more than a way of expressing
ourselves (Burr, 1995; de Rosnay & Hughe, 20063 anguage provides both the process and
the product for cognitively focussed interactiond akes on a theoretical perspective of
socially constructed learninfleer, 1995; Garcia-Mila, 2013). As oral commuaticn takes

place people are involved in the process of coostyi and reconstructing themselves. Single
utterances may mean different things to differertgbe implying that there is potential for
conflict and disagreement (Burr, 1995; Garcia-M#@13). The significance of any given
utterance must be understood against the backgmuadguage, with the actual meaning
determined against a background of other utteramoesctions (Bakhtin, 1981). Burr (1995)
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cited a simple example: when asking the questiooe®he take sugar?” to a parent about their
child we could consider the question quite accdetdbn the other hand when asked to the wife
of a blind man in his presence the same questiolddm® considered insulting and demeaning.
The same words have a different meaning when thatgin and the people change.

Dialogue

Dialogue can be described as much more than argligge or talk; it is rather the relation with
another or others. Not all talk is dialogue antlalbdialogue is talk. It is complex and dynamic
and often involves very different cultures, perspes, ideas and people. Dialogue generally
involves the use of words and it requires engagémith people (Mercer & Littleton, 2007;
Shields & Edwards, 2005). Mercer and Littleton (Z00sed a specific definition with focus on
‘the discussion that takes place during the coofselucation activities’(Mercer & Littleton,
2007, p. 1). Itis argued that teachers need tagm@ quality dialogue with children and
parents to help them make sense both cognitivelyeaperientially of the world in which they
live and work (Mercer & Littleton, 2007; Shields®dwards, 2005). When people work
together in problem solving situations they do more than just talk together. They “inter-
think” by combining shared understandings, comigjrihreir intellects in creative ways that
often reach outcomes that are well above the chiyadifi each individual. Problem solving
situations involve a dynamic engagement of idedls dialogue as the principle means used to
establish a shared understanding, testing solutindgeaching agreement or compromise
(Mercer & Littleton, 2007 (Mercer & Littleton, 20Q./Dialogue and thinking together are an
important part of life and one that has long begried or actively discourage in schools
(Mercer & Littleton, 2007). Clarke (Gibbs, 2014)da@ibbs (2014) suggests that dialogue is a
key component of effective formative assessmemnteler research has shown that a great deal
of teacher interaction with children is about ngeraent rather than learning (Fleer, 1995).

People engaged in conversation normally establegiilactive purpose or grounding for the
conversation (Clark & Brennan, 1991). There are webgar implications here for technology
given the collaborative nature of problem solvieguired to develop technological outcomes.

Sociocultural Conflict Theory

Socio-cognitive conflict sees conflict as an esséitgredient of any joint involvement to bring
about cognitive change. Doise and his colleaguessé) Mugney, & Perez, 1998; Doise &
Mugny, 1984) have demonstrated that children wagykinpairs can solve problems at a more
advanced level than those working by themselvem(diess of the ability of the partner).
These studies revealed that when coming up againaiternative point of view (not necessarily
the correct one) in the course of joint problenvisig the children were forced to coordinate his
or her own viewpoint with that of another childhélconflict could only be resolved if

cognitive restructuring took place and thereforetakchange occurred as a result of social
interaction. When children were actively engagedefending their particular view, and
reasoning with other individuals, they experiencedfrontational socio-cognitive conflict. The
mental restructuring that followed allowed eachparto adopt an approach to this specific
class of problem that is more advanced than thaptad previously when working as an
individual (Lave & Wenger, 1996). These findingyvé@aignificant implications for technology
especially when children are working collaboratpveith peers and /or stakeholders, towards
an agreed upon or shared outcome.

I nter cognitive Conversations

Intercognitive conversations describe the natutal&fwhere all participants learn through
interaction and associated reflections. In thislgtwhen participants were learning in, and
about, a common context and engaged in construetiker dialogue they actually assisted
each other. While doing this, they also advancett twn knowledge in and about technology
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(Fox-Turnbull, 2013)Debate, argument and or disagreement also asstsildcen’s
understandings in technology when participants wween to change and new ideas. In
situations where conflict arose, and because Imiglogy children are often developing one
outcome per group, they have to find a single gmuiwvhich means either they accept others’
ideas or reach a compromise (Fox-Turnbull, 2018)Rdsnay & Hughe, 2006; Uwe, 1998)

Through dialogue with each other, children were dbltake their knowledge and skill
development further than they would have been t@bti® individually. This was exemplified

by Rex (aged 6) who early in the study identifiedttworking in his group was difficult but in
the final focus group interview stated that workingether the group had achieved more than
he could have by himself. This has important ingilans for planning and teaching in
technology. Talk is a vital component of learnimgachers need to plan for and teach children
to talk constructively, using debate and discusa®a tool for advancing understanding.
During the initial stages of the project childrdscaneed to be taught how to listen to and accept
others’ ideas without necessarily agreeing witlmth&eachers may further need to assist
children to understand that, although their owra#dare not always accepted, their contribution
is still important.

Methods

This was a qualitative study that paid particutéergion to the social nature of the classroom.
In the study data was interpreted to identify dethaspects of the nature of classroom talk in
technology. To do this many hours were spent indlassrooms, one Year 2 with six and seven
year olds and one Year 6 with ten and eleven yielar over the period of a year, during the
delivery of two technology units. Each unit deliyé@nvolved the planning and implementation
of a different predetermined whole school themeseédations and oral recordings were taken,
children and teachers were interviewed and teacplarsning and children’ work samples were
also analysed to develop a deeper understanditig afature of classroom talk in technology
education. The study took place in an urban Newabekprimary school.

Stimulated Recallsing autophotographs was one of the researcé ¢ngbloyed in this
research. The participants were given disposalieics to record their own technological
practice. The autophotographs generated by thérehilwere then used to stimulate discussion
about their technological practice.

Higher Order Strategies to Enhance Talk

Throughout the study five strategies to developé@igrder conversation were deployed with
the children, some with both groups of children atiters with one. These strategies included:
No Hands UpTalking PartnersCollaborative PCQQuestionss Statements-True or False
andlcon Prompt In the sections below each is defined and ilaistt with examples from the
study.

No Hands Up and Talking Partners

The first and second strategies implemented irstin@y were done so in unison for reasons that
will become obvious.

No Hands Up

Clarke (2005) found that even when an open quegiasked children begin thinking but stop
as soon as the first hands go up. Many childreempce this so frequently that they
eventually stop trying to think about the answearause of the constant interruption and they
develop the belief that they are less able thain fleers. In &o Hands Upclassroom children
move towards a solution (Clarke, 2008). When im@etimg this strategy all children are asked
guestions as before, but they are told that anymaebe called on to answer the question. To
avoid the ‘I don’t know’ response teachers are beatoid recall questions, aiming to ask open
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guestions or questions about children’ opinionfeslings, which avoid the right or wrong
scenario (Clarke, 2005). After time to think chddrare asked randomly for their thoughts.

Talking Partners

Often paired witiNo Hands UpTalking Partnersare an effective way to instigate discussion
with a range of questions for children to respaXiter the asking of the question and before
responding publically, children to talk to a randpmreselected talking partner for 30 seconds
to one minute. The answers are then gathered feora psingNo Hands Upwith one of the

pair being the spokesperson; an emphasis is ptatedair response rather than an individual
response. This strategy allows children to thind articulate their understandings before
speaking in a public domain such as to the whealsscllt also enables shy less confident
children to have a voice when in traditional sgsithey may not have the opportunity or feel
confident to do so.

The organisation and training of talking partnersessential regardless of age. Clarke (2005)
suggests a number of guidelines and rule3 &king Partners

1. Talking Partners have to be randomly set and cltamggularly to ensure
children experience different ideas and persoealiti

2. A typical time slot about three weeks. When pickaal children will sit next to
their new talking partner. If they are working iildy groups then they
obviously need a talking partner within their grofgr example they may have
three talking partners at a time, one for mathghiwitheir group, one for
reading within their group and one for all othends.

3. Teachers need to ensure children know who theytaking to. For junior
children an imaginary ‘magic spot’, a predesignaikxte in the classroom, for
each pair helps cement who they are working with.

4. Teachers should model how to talk with their tadkipartner creating a set of
class rules from the demonstration.

Suggested rules for talking partners include:

look at your partner when they are talking
look interested, nod occasionally
don'’t fidget or let other things distract you
let you partner express his or her views
think about what the partner is saying
sometime “let go” of what you want to say if younth your partner’s train of
thought is interesting

7. stay focused, try to be clear about what you melagrvwyou speak

8. say more than one or two words

9. be prepared to compromise or constructively permsi@thrke, 2005).
In order to facilitate intercognitive conversatidghe classroom teachers set up a classroom
culture ofNo Hands u@ndTalking Partnersboth implemented simultaneously. After they
have had an opportunity to discuss their respoiostge questions the teachers randomly
selected children to share their conversations thiglrest of the class. Children selected
responded on behalf of their pair. The questiotabéllowed a class visitor from a local
theatre speaking about props and the showing ebvid a stage play. The children’s task was
to design and make props for their school prodactio

oukrwnNE
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Year 2:
1. Why are props important to a stage play?
2. If your bedroom was to become a scene for a plaghwthings would be
the most important props? Why?
3. How do props make plays better?
4. Of the props the theatre prop manager showed ushvdrie was the best
and why? (Figure 1 shows two of those brought)
Year 6:

1. Imagine a play in which there is a scene with ebitchaving dinner in front
of the television watching their favourite show.
i. What props would be needed?
ii. What would they be made of?
iii. Rankthem according to their significance
2. What attributes would the props need to displayh# play was being
repeated for five consecutive nights?
i. Justify the inclusion of each one.
The Year 2 teacher indicated in her final intervibat she intended to continue to use both of
these strategies in the future. She also notiggdfgiant change in one member of the class
particularly Issy, a very shy child who had predlyunever contributed to oral discussion in
class. During the course of the technology unieststgan to contribute regularly. Fleur
indicated that she realised that Issy knew a gtealtand had a lot to offer but had not been
given the opportunity nor felt comfortable enoughild so on previous occasions.

Collaborative PCQ

The third strategy used in the study Wzadlaborative PCQThis is a strategy used to facilitate
critical thinking, it is used to analyse a potelntiecision before finalising it. PCQ is offered to
children as a three columned template, as sequré-iL, where children, note their responses in
groups. The ‘Pros’ column invites them to listthk benefits, strengths, pluses, advantages of
an idea from as many points of view as possible. §d¢tond column ‘Cons’, deals with the
negative aspects, contra- ideas and disadvantageseaknesses of a decision or idea. The
‘Questions’ column offers an opportunity to ask sjiens, engage curiosity or probe the ‘what
ifs’. To help develop the divergent thinking stesagh as ‘| wonder...” ‘What if..." or ‘It would

be interesting to know...’can be used for the ‘Questi column. This column allows teachers

to see children who have remarkable insight ingigies or issues.
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PCQ Idea: Name
*
Pros Cons

Lizr all the benefirs, rorengths, plussas, Lizr all the negarive aspects, contra ideax, CHFars
advantages of an idea from o5 many poings af | disadvantages, wealnesses of an idea from ar | probing
vigw ar possible, rraFry poinis off view ar possible F won

LLGT-

Tr wou

Figurel Teacher template of the PCQ chart

At Year 6 this strategy was used on two occasiamsg the props unit. The first was to
critigue existing pictures of existing props. Fig®, Alan’s autophotograph illustrates an
example of some pictures that were used for tHdreii to critique a range of objects as
potential props. In his stimulated recall intervidlan stated “It [the PCQ activity] helped us
think about what we needed to do to make our props”

Figure 2 Alan’s autophotograph of the props pictstudied

Later in the unit the children also undertooR@llaborative PCQabout their own designs. This

activity could also be used to assist childrenisoere of their peers’ designs from other groups.

Using the PCQ of his actual design Alan was albmtglt the researcher about his design “I
think it was that it was going to be strong becats&s going to be made out of wood, so
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strong and durable. The bits of wood weren’t tapda they were rounded so it would fit into
someone’s hand.”

Questions as Statements-True or False

In this strategy questions are each turned intersiants, which the children are asked to
discuss and either ‘Agree’ or ‘Disagree’ with andtjfy their response. Prior to the children
presenting and justifying their responses theygaren an opportunity to talk about their
thinking with their talking partner. This strategffers an excellent opportunity to justify
thinking and foster high quality discussion.

The Year 2 teacher used tQeestions as Statements-True or Fagategy. She developed a
series of statements, and gave them to the clasatantime. The statements included:

1. props need to be small

2. athimble is a good prop

3. abanana cannot be a prop

4. a pencil sharpener as a prop needs to be small.
After Talking Partnerdiscussions the children shared their ideas wighctass. On occasions
pairs of children successfully justified opposifreons. The first was when one pair identified
‘props needed to be small’ as true because ofitkeo$ related and relative props. Another
group argued the statement to be false becausémmas were difficult for the audience to see
- recalling what the visitor from the local theat@mpany had said. This is exemplified in the
extract below:

Teacher: A pencil sharpener as a prop needs tmak. #\gree or

disagree?

Jamie: Agree because if you had a big pencil sin@mpgu would
need to have a big pencil

Eddie: Disagree because if it was small you wontit][see it

This illustrates the flexibility and critical thiikg involved in such as activity. These children
learned that opposing views can be argued as talepending on the position of the
stakeholder or other people involved.

Icon Prompt

The final strategy discussed in this papdc@ Promptused to engage children in debatable
topics and allowing them to see issues from a sadkperspectives. The perspectives used in
this study can be seen in Table 1. A different isomsed for each perspective. The children are
given an icon representing a feeling, perspectiva@ewpoint for them to take.

Table 1llcons Used in Icon Prompt Strategy (I T C Publiocati, 2006)

© Who stands to gain or benefit? Who is happy adwuttirrent situation?
® Who stands to lose? Who is unhappy with the presiaration?
$ What are the money aspects of the issue? Whpayi?

How much will it cost? (not used in this study)

? What are the unasked/unanswered questions? énedhy other issues
linked to this topic/ situation?

How does this affect me? How does this link to whateady know?
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During thelcon Promptactivity (I T C Publications, 2006) the childremmsked in their groups
of three. The following extracts are comments fthmYear 2 children engaged in the activity.
The icons in front of each statement indicate #spective of each comment.

Jayda: The wings we made them ourselves.
Anne: Because looking at the criteria we haveedd.

Anne: The wings to make them the same and makeiha bit
stronger.

Lauren: Change the other side so that it wasdinee

Moke: The edge because it is messy.

Lauren: Cutting out the fins.

Debby: Everyone wanted different shaped fins anehg hard.
Jayda: Wings paint them and make them straight.

Finn: Not working by myself.

Finn: | feel happy because the biggest challenge wot
working by myself.

Rex: | am feeling happy because we made it bithe@udience
could see it.

Jesse: Happy because | really liked papier-méaghéin

This extract illustrates the use of tfisen Promptstrategy to facilitate children’s evaluation of
their final outcome. They were able to commenthairttechnology practice using a range of
ideas and considerations.

NN N9 O 000

4 @

Engaging children in activities such as those petliabove facilitates their evaluation and
synthesis of ideas to new situations (I T C Pubibees, 2006). This is particularly useful in
technology when children are designing technoldgiaécomes for other clients and
stakeholders.

Conclusion

Higher order teaching strategies foster learnangsed conversations, enable children to
articulate ideas in a low risk environment befdrargg with a wider audience, assist children
to draw from a range of views to enhance theirgtegleas and improve their technology
practice and the quality of child designed techgial outcomes through critique and honest
evaluation. This paper outlines five strategies llaae proven successful in facilitating higher
order thinking and conversation in technology etiooan the primary classroom, however as
the Ministry of Education (2007) reminds us, oreesioes not fit all. “Since any strategy works
differently in different context for different chliten, effective pedagogy requires that teachers
inquire into the impact of their teaching on thahildren” (p. 35).

The findings indicate that children’s conversatibase a significant impact on their learning in
technology. This learning comes in a range of foamd types, and includes not only direct
content knowledge but also process knowledge and/letige about ways to behave and
collaborate with others. Understanding this camsttsachers to develop children’s thinking
through the implementation of a range of teachtrafegies.

This study showed that learning can be facilitabedugh the careful implementation of
planned and focused strategies that facilitateodiaé with peers enabling child engagement in
the synthesis, analysis and evaluation of knowledgkskills (Bloom, 1956). This study has
demonstrated that children’ technological knowledddls and outcomes were considerably
enhanced through engagement in these plannedrgastnategies.
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