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Abstract:

Knowledge of expert practice is a key element ohfi@logy Education (Ministry of Education,
2007), and this paper which is part of a largerdstuis a brief comparative study which
investigates the impact a learning experience det#fie classroom has on two students’
technological practice. These students, Dana anddfia who are in their first year at school,
visit a chocolate factory with their class to fiadt how to make a chocolate gift for Mothers’
Day.

This study uses a qualitative case study methogddBizke, 2006). Data was collected and
analysed from three interviews, before, after ardonths after the students’ visit to the
factory. The students’ drawings and stories recdrdger the visit were also analysed using
themes emerging from the literature of Educationside the Classroom (Anderson, 2003; Falk,
2004), Technology Education (Compton, 2009; desy2€12; Jones, Buntting, & de Vries,
2013) and the characteristics of young studentmieg (Cohen, 2013; Siegler & Alibali, 2005).

The findings from this study identify a significamtrease in both Dana and Manahi’s context
specific oral language, their understanding of itdividual phases of technological
development, and their ability to transfer thesdeanstandings to other contexts. Whilst these
developments showed an encouraging improvemeheintechnological understandings, there
existed a lack of continuity and connectedness ¢dad & Cowie, 2011) through the
development of Manahi’s chocolate gift. Comparetth wrogress achieved by Dana, the gaps
in Manahi’s understandings impacted negatively mperceptions of the purpose of the visit
and the final goal of his practice.

Key words: technology education, primary, technological giee, Education Outside the
Classroom, connectivity

Introduction

Technology Education in the New Zealand nationaliculum aims to develop a broad
technological literacy through students participgiin learning programmes in which they
engage in technological practice, and in so dadegelop technological knowledge to inform
their practice, and gain an understanding of teldgyoas a domain in its own right.
Experiencing and exploring contemporary examplésdinological practice is recognised as
an effective way of developing technological lirgMinistry of Education, 2007) and in this
study, students visit Candyland, a chocolate amfiectionery factory, to find out how to make
a chocolate gift for Mothers’ Day. The broader gtudom which this paper is drawn, describes
the development of an intervention model which aiongrovide guidance for teachers of very
young students when planning a technology unititi@tides a visit outside the classroom. The
intervention model is divided into three chronotmdiphases, preparation before the visit,
organisation during the visit and follow-up afteetvisit. Table 1 shows the domains and
themes for analysis which are relevant to this pape

Dana and Manahi are five-year-old students whoteata used in this paper. They attend
different schools, one rural and one city schoad, are two of the 16 New Entrant students
participating in the broader research project. flindings of the study noted that both students
embarked on this project with a good level of teilabuage, and a range of prior experiences
which supported their engagement with the chocetaking project. However, in looking
across Manahi’s data, it became obvious that adéckntinuity and connectivity (Moreland &
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Cowie, 2011) had arisen between some stages pfdusict development. In comparison with
Dana’s experience, Manahi did not always recogthiedinks between the stages, perhaps
seeing each one as an end-point in its own righerdhan one step in a more extensive process.
These disconnections prevented him from fully ust@erding the purpose of the visit, the links
between the phases of the project and realisin{irthkgoal of the project.

Table 1Themes for Data Analysis

Domain Themes
Technology Knowledge of the receiver of the gift
Education

The identified steps in a technological processwadge of
materials and their properties

The purpose of modelling

EOTC The purpose of the visit to Candyland

Characteristics  The use of context specific language
of 5-year-olds

The ability to extend learning to new contexts

Key Ideas Which Inform the Research

A review of the literature which informs this papeidrawn from three fields of study, EOTC
(Education Outside the Classroom), Technology Eilutaand Child Development specifically
the characteristics of 5-year-olds. As outlinethie work of Falk and Balling (2001) the most
valuable and memorable learning experiences outis@lelassroom are ‘novel’ experiences —
those which are new, high interest experiencesefsah (2003) argues that this type of
memory is “overwhelmingly dominated and mediatedH®ysocio-cultural identity of the
individual at the time of the visit” (p. 405) arttetlens through which the experience is viewed,
strongly influences what is noticed and what isearhered. Building on these ideas, Falk and
Adelman (2003) conclude that closely aligned witident interest in a visit, is their enjoyment
of the experience. Anderson, Thomas and Ellenb¢2@®d3) agree but caution that these
memories will be influenced by the age of the stiislewhat is important to them and the
emotional engagement they experienced at the tfrtileea@xperience.

Research in the field of EOTC suggests that pmavkedge of exhibits at a site and a clear
purpose for the visit, helps give focus to the eiguee and enables a student to engage more
readily with the displays that s(he) encountersnheart and Balderstone (2000) argue for
teachers creating a ‘need to know’ factor amontystesits prior to going on a visit — effectively
arming them with an authentic research purpose tacbomplished during the visit. It is well
known, however, that these ‘big ideas’ can eas#lydst on young students in-amongst the
busyness of a junior classroom (Benson & Raat, 18®@feland & Cowie, 2011). Moreland

and Cowie (2011) explore the challenge of maint&jra sense of continuity and connectedness
through the project. Five-year-old students areAdtnto view each phase of a technology
project as an end-point in its own right, and dbalways grasp the concept that each phase,
each activity, is but one step in a more extengregess (Fleer, 2000; Rogers & Wallace, 2000).
The links between the final outcome, the visit trelresearch tasks carried out prior to
constructing the final outcome, are likely to besgthened if the teacher and supporting adults
draw students’ attention to the connections betvezah of the technological activities.
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Methodology and Methods

The research from which this paper is drawn empl@ygqualitative case study methodology
(Stake, 2010) which included interviews with thetelasses of five-year-old students before
their visit to the chocolate factory, after theitvésid again six months after. The students’
drawings, stories and models were also analysemtdiog to themes drawn from the literature
and from the data (Braun & Clarke, 2006). In addifievidence was sought which indicated
how the visit to Candyland influenced the studeotsiceptual and procedural understandings
of making chocolates, their design decisions, ahdtier a connection was made between the
visit and the students’ technological practice.e Tevelopment of their understanding and use
of context specific vocabulary was also of interest

The students’ visit to Candyland was to be a ‘nogberience. Data gathered prior to the visit
revealed that this was the first time Dana and Mahad visited the factory. Both students
were very excited at the prospect of going to Hudry. However, the enthusiasm and the
learning potential gained from the visit was taémpered by what the two five-year-old
students were interested in and what they woul@t@akuring the visit (Anderson, 2003).

Figure 1 shows four of the activities which werarpled as part of the intervention model, and
which were intended to prepare students for thisit to Candyland. A key feature was to
introduce students to the issue of their technoforgyect i.e. how could they contribute to the
celebration of Mothers’ Day? The teachers stedrei students in the direction of creating a
chocolate gift, and Candyland was identified ataagto visit to find how the students could
make their chocolates.

What do we already Investigating and Where does chocolate What do chocolate
know about tasting chocolates.  come from and how ingredients taste like?
chocolate do you make it?

Figure 1.The pre-visit activities of the intervention model

The first document that was analysed was Dana aamthi'’'s drawings and scribed stories.
Manahi’s ideas are shown in Figure 2 and detaiekisting knowledge of how chocolates are
made. A brief analysis suggests that Manahi hadadl lumber of conceptual and procedural
understandings associated with making chocolatissdéscription indicates that he had had
previous experience with baking, and knew that sohaeolate products contain peanuts and
sprinkles. He was familiar with the use of creard bad possibly seen it used when making
other food-stuffs. He associated the sun with mgléhocolate and he also appeared to
associate heating and cooking ingredients with ntpkifood product. His reference to
rectangles suggests something of his previous exm&s and how he conceptualises chocolate.

Dana also indicated in her drawing and story thettsad had previous experience with baking
and was able to list ingredients such as buttewy floaking soda and ‘brown stuff’ to make
chocolate. She was aware that some ingredientedaede melted and thought the completed
mixture should be put in the oven.

These ideas were consistent with a number of stadém associated ‘cooking’ ingredients
with making a food product, without differentiatibgtween those that needed to be cooled in
order to harden them and those that required fgeatin
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Figure 2.Manahi’s first ideas about making chocolate

The first interview before the visit offered someyknformation about the student’s prior
knowledge of making chocolate and their understapdf the visit. Apart from one student,
Manahi and the students from his class were gdpenatiear about the purpose of their visit to
Candyland and appeared to have made no conneeiardn the task of finding out how to
make their chocolate gift and physically makindritcomparison, Dana, whose response was
typical of the students in her class said, “‘Cofinid out how to make chocolate”. She followed
this by saying the chocolate was to be “for Mumniydoking across the data gathered prior to
the visit, there is evidence to suggest that thenirof the visit may have been underplayed by
Manahi’s teacher, with attention given insteadrtsuging the students were adequately
prepared for engaging with the context of chocehaéking, being familiar with the vocabulary
associated with chocolate-making and knowing somegtbf the process required to make it.
This resulted in an important link between theséyesiages of the project being missed by the
students in Manahi’s class.

The visits to the factory progressed smoothly andd) Manahi and their two classes explored
the facility viewing the ingredients and equipmesquired to make chocolates, and the
extensive array of shapes and colours of chocplaiducts which were on display. They gained
further information about the process used in #utdiry to create chocolate products and this
section of the visit concluded with an opporturidythe students to make a small chocolate
fish to take home (see Figure 3).

Finding the moulds, Seeing a range of Finding out how they Making a chocolate

colourings and shapes and colours make chocolates at fish at the factory to
fillings to make that can be used to the factory take home
chocolate make chocolate

Figure 3.Student activities during the factory visit

A final part of the factory tour was an opporturfity the students to participate in a
presentation in which the factory presenter shotveth how to make a lollipop on a stick. This
was very popular with the students but the drawangs stories collected directly after the visit
confirmed that this activity distracted them frameir focus of finding out how to make
chocolates.
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The research of Bruck and Ceci (1999) and lat@diien (2013) highlight the relative ease
with which young children’s memories can be altetedh court of law for example, they tend
to be susceptible to leading questions, suggeséndgossibly by what they think a listener
wants to hear. From this we can deduce that wthigdren’s memory can be manipulated by
outside influences, the strategies used in thésatigins can be advantageous when applied to
enhancing memory recall in the classroom. This ephbecame part of the intervention plan. In
order to enhance students’ recall of their visanB, Manahi and their two classes were to draw
a picture and write a story on their return to sth@/hilst this was intended to focus on the
chocolate-making presentation, the students in Miagnealass were given an open task in which
they could draw “something they remembered fromvib#”. Seven of the eight students,
including Manahi, wrote about the lollipops. Mandkscribed his picture to his teacher (see
Figure 4). He said:

| went to Candyland. | got to make a lollipop. Than put some candy mixture into a
machine to roll it out. He put some stripes omtitvisted my piece and turned it around
and put a stick in it. Then | put it in a bag tkddome.

This shifted his focus from the intent of the exgece and became a lost opportunity for him
and his classmates to consolidate their new knayeleshd to maintain the continuity of their
progress through the unit.

Figure 4.Manahi’'s drawing showing how he made a lollipop

The next phase of the technology unit steppedttideats through a review and consolidation
of the learning they had achieved during the wsiCandyland, a simple research component in
which they presented a survey to their motheritbdut the type of chocolate that she
preferred, and followed by the creation of modeld drawings showing the chocolate they
would make as their Mothers’ Day gift.

Manabhi duly took his survey home and reported gnsieicond interview that his mum liked milk
chocolate and brown chocolate but did not like ddmicolate. (1 interpreted her preferred
chocolate as being milk chocolate and white chaegl&le also reported that his mother liked
having peanut and caramel filling in her chocol&ana said, “We had a list (of chocolates) and
my mum chose all of them. She qualified this byisgyhat her mum liked caramel best. In
addition to responding to the preferences of timénded recipient, these tasks also had the
effect of refocussing the students on the taskesfghing and making the chocolates for
Mothers’ Day.

Manahi’'s drawing and story of how he was going kenhis chocolate gift showed that he had
developed slightly more sophisticated context-djgeleinguage and a limited but accurate

description of the steps he needed to take in aedereate the gift. He explained to his teacher
that he would need to, “Put the melting chocolate a mould and put it into a big machine and
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then wrap it up”. This reflected the process he diagkrved at Candyland, with “the big
machine” being a cooling tunnel into which all gtadents’ chocolate fish were loaded for
hardening. Dana’s response was the same with ttepten that she was able to name the
‘cooling machine’ that “made the fish go hard”. Mduis drawing, however, showed a
significant broadening of his ideas and an awarenéthe possibilities for colour and shape in
his design. Manahi had drawn a picture of a paredfchocolate sunglasses (see Figure 6). This
differed from his initial reference to rectangustwaped chocolate and appeared to reflect the
array of colours and shapes that he had seen @athedyland shop.

Figure 5.Manahi’s red chocolate sunglasses

The making day followed directly after this phaseesearch and design of their chocolate gift.
A group of parent-helpers were organised to worttk wach of the two classes and to assist the
students in making their chosen design. The pdrelpiers from Dana’s class were the same
parents who had attended the visit to Candyland.pirents helping Manahi’s class had not
taken part in the visit although they had receivdédrmation about the visit and had given their
consent for their child to participate.

Another significant break in the continuity and neativity of the process occurred at this point.
It appeared that the intent of the visit, the shisferesearch task, and how these were to connect
with the making of the chocolate gifts were notlwelderstood by the parents in Manahi’s

class, and two of the parents unexpectedly madamage to the students’ task. The teacher of
Manabhi’s class said, “I think a couple of motheasd said, “Right you're making one for mum
and you can make one for yourself”.

The opportunity for Manahi to make a chocolatehionself created another diversion which
prevented him from experiencing and understandiegbnnections between the individual
phases of his technological practice. Whilst thencje was very appealing for him, it shifted his
attention away from the original focus of creatihg chocolate gift for his ‘mum’.

It was also noted that amidst the enjoyment of n@kihe chocolates, both the parent-helpers
and the students in Manahi’s class failed to take account the survey information that
students had collected and the designs they hasknh@Vhilst changing design ideas is to be
encouraged in technology, this oversight appear@upact significantly on Manahi. During

his second interview he admitted that after herhade his chocolates he had eaten them all. In
response to my question he said, “Yes. | had Bahted both of them. Yes ‘cos | was tricking
my mum”.

Concluding Remarks

The full data set acquired through interviews viddma and Manahi and the analysis of their
drawings and stories indicate that over the coafske technology unit they had both gained
topic-specific language, knowledge of ingrediemagchinery and the equipment required when
producing chocolate products. It was clear theydwded knowledge of the technological
process and the steps required to create a prddaofhi’s drawing of the red chocolate

Milne: The Impact of a Learning Experience Outditte Classroom on the Technological Practice 6



TENZ Conference 2015: 20/20 Vision

sunglasses for his Mothers’ Day gift suggested ltbdtad benefitted from his visit to the
factory and had been inspired by the colours aagesof chocolates that he had seen there.
Unlike Dana, Manahi had not, however, understoedotlirpose of going to Candyland. Whilst
he acknowledged that he had learnt “to make theathte” during the visit, there was no sense
that he connected this with his own practice. Tierdion created by the parents in his class
when the students made their chocolates was iifitor him to lose sight of the intended final
outcome, resulting in an after school feast fomalsboy rather than the giving of a chocolate
gift on Mother’s Day.
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