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The World Makers: One Centre's 

Approach to Technology Education with 

Infants and Toddlers. 

Anita Mortlock 

Infants and toddlers are surrounded by technology. They observe and explore 
technological artefacts and the uses of them on a daily basis. Despite this, there is little 
research to guide teachers about what the technological interests, understandings and 
capabilities of infants and toddlers might be and how they might be supported and 
extended. Technology education is a relative/y new curriculum area and it has not yet 
been included in the litera,y d iscourse about infant and toddler educational programmes. 
Th is study aims to examine what the teachers atone childcare centre identify as the 
technology interests, understandings and capabilities of a small group of infants and 
toddlers. Videofootage was taken of the infants and toddlers at work and play and 
segments were then shown to individual teachers during intenJiews. The children 's 
assessment portfolios were examined and the teachers andfamilies were invited to 
contributefurther information. The sum total ofthis data was used to analyse and rejlect 
on particular episodes of video footage. The technological interes ts, understandings and 
capabilities of both the children and the adults were seen to be integrally linked to the 
temporal, physical and inte,personal environments of the centre. 
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Chapter One: 

Introduction 

As citizens of the world we live in, we are immersed in technology everyday (Fleer & 

Jane, 1999; Malcolm, 1998). There is a strong association with the word "technology" as 

being synonymous with computers; however, technology can be seen in most facets of 

the ordinaiy and the mundane features of Western culture (Fleer & Jane, 1999; Wright, 

Yates & Sarcella, 2003). The children oftoday's Western societies are immersed in 

technology from utero with the very first ultrasound scan of a foetus. Our babies are 

smTounded by technology such as mobiles, bottles, nappies or routines. 

Fleer & Jane (1999) as sert that technology plays a powerful role in the daily lives of 

the very young, yet there is an alarming Jack of research to illustrate how adults might 

engage in technology education with infants and toddlers. A literature search conducted 

by the researcher in 2003 yielded only one technology article (by Visser, 1999) speci fic 

to infants and toddlers. 'Technology' as a subject is noticeably absent in the discourse 

about infant-toddler education programmes. As teachers we often experience difficulty 

in defining technology education (Fleer & Jane 1999; Wright et. al., 2003) and we do not 

really lrnow what capabilities are being developed missed or even misdirected (Fleer 

1999, 2000). 

The focus for this project was on teacher-behaviour in regards to techn logy 

eclucation. A qualitative case study (Creswell, 1994; Bouma, 1996) was undertaken in 

one centre with a smalt group ( f inlànls and todcllers and had a focus on: 
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•the kinds of things that "counted" as technology education from the teachers' 

perspectives, 

•the documentations and assessments that occuned and 

•the responses that the teachers made to progress and extend the children's technological 

knowledge, skills and interests. 

Data was collected through video-footage and still-photographs of teachers and children 

working technologically. Selected children ' s portfolio books were examined and 

infonnal individual inte1v iews were held with teachers. Ali data was collected by the 

researcher as participant-obse1ver and a qualitative case-study was developed. Fuller 

details about the research methods are provided in chapter two. 

The centre was chosen specifically because the teachers and some of the centre 

parents had existing understandings about technology education. Mawson asse11s that the 

" key facto r in recognising children 's technological leaming is the developm ent of 

persona1 knowledge and understandings of technology by early childhood teachers" 

(2002, p 15). 

The data yielded a philosophy and pedagogy that embraced the notion of working 

technologically with infants and toddlers. Phi losophy was inte1woven with the teachers' 

working de.finitions of technology education and provided the emerging picture of the 

teclmology education context at this centre. Added to this were the references that 

ind ividu al teachers macle to the technology work of the children in relation to the 

phys ical, temporal and interpersonal environments. The technology work of child rcn was 
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seen to have effect upon the three environments. This was enabled by teachers who were 

sensitive to the individual child ren 's interests and intentions. One example included a 

small group of toddlers who developed a ritual at aftemoon tea that involved each chi Id 

taking off their bib. Not only did the chi ldren negotiate the 'workings ' of their bibs and 

influence their mealtime routine, but they developed something that 'spoke' about group 

cohesion and cooperation. Multiple effects became v is ible upon the three environments. 

Added to the relationships between the children 's teclmology work and the environments 

were the teachers' own abilities as teclmologists. Sorne o f the ways that the phys ical 

equipment, the centre routines and certain interactions impacted upon children' s leaming 

was actively discussed and appraised among the teachers. Modifications were frequently 

resultant in order to support children 's work and play. 

Tl h h . hl. h d · 1 · d l · · odes as being indicative o f 1e teac ers 1g 1g te certain teac 1mg an earmng epts 

techno logy educatio n. These inc luded times when the children explored and used 

h db . h · . d materi als including struc tures suc as car oard boxes; mechanisms, suc as z1ps, an ' 

those that might be found on a collage table. Self-directed exp loration and guided 

exploration were seen as being essential in enabling children to fo llow through on the ir 

interests and deve lop technological unders tandings. Other common technology episodes 

invo lved the child ren 's technological capabi li ties such as developing spec ific ski Ils, such 

as connecting. The children 's theo1ies about what parti cular a bjec ts could be used fo r 

appeared to be o f high importance to the teachers. 

The decisions tl1at the teachers macl e to suppo1t the chilcl ren 's learning wcre o fi en 

based on prececl ing assessments that were concernecl with what the chilcl was in tend ing to 
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do or achieve. These assessments were frequent, ongoing and were more likely to be 

informally shared thrnugh discussion rather than being documented. 

One of the cmcial factors in these assessments was the effecriveness to which the 

teachers cou Id ' read the children' and their intentions (as one teacher so aptly stated). 

Understanding very young children 's communicative gestures and verbalisations was a 

topic that was frequently raised by the teachers dming interviews. The teachers saw 

themselves as taking an active raie in promoting technological language and were 

obse1ved doing this in situ of the children's work and play, sometimes using books or 

gestures, for example a teacher ' drew ' circles in the air with her finger as she desciibed 

the rotation of helicopter blades to a toddler after one had just flown overhead. 

The findings repotted here are based on the technology education programme at the 

centre studied. It is not envisaged that this approach is applicable to al! centres or even to 

ail infants and toddlers. lt is hoped, however that what is presented here might be of 

interest to others involved with infants and toddlers and technology education. 

Severa! key themes were identified from the data and have served the basis for 

reporting back the findings of this research. Chapter three initially seeks to describe the 

technology education context. This includes the teachers' working definitions of 

technology education. In their individual inte1v iews the teachers each discussed "what 

counts" as teclmology education in relation to the interpersonal, physical and temporal 

environments there fo re these notions have been inc luded in the context picture. The 

notion of the 'teacher-as-technologist' as someone who designs, makes, appra ises and 

mod ifies each envi ronment is a lso considered. 

Anita Mortlm:k 2004 
5 



r 

.. 

Next, the children 's exploration of the designed world is examined. Provided are 

descriptions ofhow specific children 's technology-based interests and understandings are 

supported through directed exploration and guided exploration of structures, mechanisms, 

materials, routines and the living world. The proceeding theme is concemed with 

children 's technological capability in relation to ski Ils, affordances and problem solving. 

The ' findings section' concludes with 'communication and technology'. The notion 

of intentionality is an important theme in te1ms ofhow we w1derstand what it is that 

infants and toddlers want to do , know or achieve in order to suppo1t them. Gestures and 

the language of technology is very briefly discussed , as well as how technological ideas 

might be communicated through symbols. 

Finally, the concluding statements made in chapter fo ur summarise some of the 

children 's technology-based interests, understandings and capabilities. 1t al so briefly 

describes the nature of the technology documentation and assessments as well as the 

responses that the teachers made to the children's leaming. Suggestions for fu1ther 

research are given. 

A literature review and furth er detail s about the research focus are provided in the 

fo llowing section. 
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Literature Review 

According to the literature reviewed , technology education in an early childhood 

setting will allow opportunity for the children to: 

• Design, make, appraise and modi fy products, systems, environments or services 

(Anning, 1994; Fleer, 2000; Gardner, 1990; Hope, 2000; Napper, 1991 ; Solomon & Hall, 

1996). 

• Appraising the effects of pru1icular technology on the wider community (Mackay, 

199 l ; Young, 1991 ). 

• Refine ideas and develop approp1iate solutions to problems (Malcom, 199 1; 

Mawson, 2002; Napper, 199 1; Roth, 1995; Smo11i, 1999). 

• Work innovatively and creatively, fo llowing their interests (Can-, 200 1; Hope, 

2000; Mawson, 2002; Napper, 199 1; Sm011i, 1999). 

• Take responsibility for their own learning and develop theo1ies to make sense of 

the world (Malcom, 1998; Mawson, 2002; Parkinson & Thomas, 1999; Siraj-Blatchford 

& MacLeod-Brudnell, 1999) 

• Explore and utilise tools, systems and resources (Caff, 200 1; Fleer & Jane, 1999; 

Napper, 199 1 ). 

Te Whâriki (Minist1y of Education, 1996), the Eru·ly Childhood CuITiculum 

framework document, has a few explicit re ferences appropriate to techno logy education 

in the Communication and Exploration strands that include developing increasing ski Il in 

using too ls, materials and technology to explore and represent ideas. Mawson (2003, p. 

505) states that the goals from ail live strands in 7è_, Whëiriki clirec tly re late to thosc in the 

Anita Mort lock 2004 7 
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Primary Technology document and that as an entire document, Te Whâriki ack.nowledges 

and seeks to "develop the considerable range of technological activity that it occuITing 

every day in children 's play". Technology can be defined as : 

... a cr~~tive, purposeful activity aimed at meeting the needs and 
oppo1tumt1es through the development ofproducts, systems or 
environments. Knowledge, skill s and reso urces are combined to help 
so lv~ ~ractical problems. Technological practice takes place within, 
and 1s mfluenced by social contexts. 

(Ministry of Education, 1995 , p.6). 

It is impo11ant to note that almost al! of the literature discussed technology education 

in relation to children aged three years and over. Obviously, the physical skills, problem 

solving, content knowledge and communication of infants and toddlers are Jess 

sophisticated to that of older children. For this reason, man y of the examples provided in 

the li terature of teachers working technologically with older children are inappropriate to 

illus tra.te ways of working technologically with you nger children, especially with those 

that are pre-lingual. It is impo11ant to take stock of what is known about the capabilities 

of infants and toddlers that may bear relevance to technology education. 

Bauer, Schwade , Saeger and Delaney ( 1999) conc luded tbat children fro m as yo ung 

as nine months can plan a sequence of actions in advance to achieve a specific goal or 

problem. An infant may have the abi lity to remember what tbey have leamed in one 

s ituation and apply it to another. They are ab le to retrieve leaming from relevant prior 

experiences and apply procedura l strategies or solution princ iples to a current problem. 

ln other words they are able to integrate findings from other situations in order 10 achieve 

a goal (Chen, Polley, Sanchez & Campbell , 1997). 

Anita Mortloc:k 2004 
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These goals can be communicated by ve1y yo ung children through gestures. In fants 

as yo ung as one year o ld appear to appreciate tl1at symbolic gestures can be used to 

communicate intentions, as well as name and/or request a bjects. (Goodwyn, Acredolo 

&Brown, 2000; Namy, Acredolo & Goodwyn, 2000). Research has fo und that adults 

who use gestures witl1 children are likely to both mode! the gestures and be sensitive to 

the gestures tl1at children make. Gestures have fo und to be impo11ant in episodes of j o int 

attention because they serve to initiate communication about things that the child has an 

interest in, thereby making the discuss ion highly meaningfu l. Goodwyn et al. , wii te: 

"The symbolic gestures themselves constitute a "scaffold" be enabling ù1e children to 

gather in fo1mation about the symbolic function in general, and about the specific abjects, 

events, and conditions that make up their world" (2000, p 100). 

Thro ugh communicating with others, ve1y young children are likely to be Jeaming 

about tl1e technological abjects around them. Spelke (1985) states that by three months, 

infants have a 'stable perceptua1 world ' in the sense that they seem to be able to identify 

a bjects as being separate and dis tinct from their background. By five months the infants 

appear to differentiate between causal and non-causal movement in a bjects (Leslie, 

1982). Although their manipulative skills may be restricted, infan ts generally have plenty 

ofoppo11unity to observe o thers using various a bjects and appear to develop theoiies 

about them. One examp le is shown in the research of Ko lstad (1991, in Mand ler, J 992) 

that dete1mined that the studied children (aged fi ve monù1s) demonstrated considerab le 

surprise when bottomless containers appeared to hold things. 

Ani ta Mortlock 2004 
9 



L 

These attiibutes of infants may bear some impo1tance to their increasing abilities in 

working technologically. Another attribute worthy of consideration is Mandler's ( 1992) 

assertion that between three to five months of age, infants appeai· to develop a 

contemplative attitude. This could be seen as important in the development of planning 

capabilities. Infants and toddlers do possess the cognitive capacity to engage in 

technology education. 

Rogoff, Paradise, Arauz, CoITea-Chasez and Angelillo (2003) have examined the 

processes by which young children leain through observing où1ers and listening in on 

their conversations. While they did not speak specifically about infants and toddlers, 

they did state that children are active agents when it cornes to seeking info1mation and 

skills about activity that interests them. They refer to the notion of ' intent participation ' 

which has much potential to entich our thinking about technology education with infants 

and toddlers, especially when one 'cross-pollinates' this idea with the following diagram 

from Technology in the New Zealand Curriculum (Minist1y of Education, 1995). 

A nita Mortloc k 2004 1 () 
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TE.CHNOLOGICAL 
KNOWLEDGE AND 
UNDE.R STANDING 

TECHNOLO GICAL 
C APABILITY 

TECHNOLOG V 
AND 

S OCIETY 

Figure 1: Technological Literacy from Teclznology in the New Zealand C11rricu/11111 (Ministry of Education. 
1995) 

lntent partic ipation refers to experienced people and leamers involved in a shared 

foc us. The leamer paiticipates alongs ide the expe1ienced person, observing, often 

offering their own ideas and cont1ibuting to the task at hand with increasing 

independence (Rogoff et al. , 2003). This bears some resemblances to the Mâ01i notion of 

'ako ' , whereby two participants teach and leam fro m each other. ln tenns of its relation 

to the di agram and technology education with in fants and toddlers, we can preswne that 

children may develop emerging technological-literac ies as they act as observers and 

pait icipators to the technologie al activity of more experienced 'others'. K.n owledge, 

unùcrs tnndings and skills and cnpab ili tics arc made visible in rca l contcxts that have 

social and cultura l meaning, and in which the chi Id has an in tcrcst. 
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Research Focus 

What adults do matters greatly in technology education (Browne, 1991 ; Mawson, 

2002; Palmer, 2001) therefore I decided to focus on the teaching. This projec t will 

desc1ibe the approach to technology education with in fants and toddlers atone childcare 

centre. In particular, three questions have been developed in order to focus the collection 

of data: 

1. What do the teachers identify as the technology interests, understandings and 
capabilities as indicated by what they know, discuss and / o r observe about the 
wo rk and play of a group of infants and toddlers? 

2. What documentation and / or assessments do the teachers make about the 
technology interests, understandings and capabilities that the have identified 
of the infants and toddlers? 

3. What responses do the teachers make to progress or extend the technology 
interests, understandings and capabilities of the infants and toddlers? 

The notion of ' interests' , ' unders tandings' and 'capabilities' are inte1woven into each 

question. The 'interests' of the children have been chosen as a foc us based on Ca11' 's 

work on dispositions and the impo1tance of ' fi nding something of interest ' to meaningfu l 

leaming (Can·, 200 1). The idea to use ' understandings' and 'capabilities' has been taken 

from two strands in the curriculum statement: Technology in the New Zea/a11d 

Curriculum (Ministry of Ed ucation, 1995). T hese s t:rancl s are: 'Technological knawleclge 

and understanding' and ' Technologica l capability · (Minislly of Education , 1995, p.13 ). 

Mawson (200 1) states that this curriculum document integrally links technological 

understanding and capability to the development of technological Jiteracy, which, is itself 

at the ' hea11 oftechnology education ' (p. 135). 

Anita Mortlock 2004 12 
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Chapter Two 

Methods 

The research followed a qualitative case study model (Bourna, 1996; Creswell, 1994) 

with the researcher tak.ing pai1 as a paiticipant-observer (Bouma, 1996). 

Sample 

The centre was purposively chosen (Bouma, 1996) because the teachers had an 

existing understanding of technology education. They also took an interactionist 

approach in their work w ith children , as defined by Mawson (2002) in the sense that they 

perceived their role as teachers to be one wh ere they actively engaged with children on 

shai·ed expe1;ences. The centre was al so chosen as they shared an existing relationship 

with the researcher. I had worked at the centre as a teacher several yeai·s ago and have a 

child who cunently attends the centre. The centre teachers and I had also worked jointly 

to make a booklet about techno logy education in 2003. 

The reseai·ch population 

The setting was one pai1icular New Zealand, community based , non-profit childcare 

centre for children aged fo ur months to fi ve years with the children coming from a 

diverse range of cultu ra l backgrounds. T he children were phys ically separated into two 

groups: 

l. Group one: 

Ages o f children : four months- two years. 

Group size: no greater than seven children. 

Ani la Mort lock 2004 13 
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2. Group two: 

Ages of children: two- five years 

Group size: no greater than sixteen children. 

Staff: Each group had three fully trained teachers, two with each group of children at 

ail rimes, with the third covering breaks and non-contact duties. There was also a semi­

trained part rime teacher, an in-training teacher, and a part time teacher aid employed by 

the centre. These people pruticipated in non-contact duties or released the other teachers 

to spend time with whanau or attend to centre management duties. T he teachers had a 

range of teaching experience from 15 years to 5 years. Ali of the teachers had been 

pennanently employed by the centre for at least th ree years, and in one case, longer than 

12 years. Collaborative teaching within the staff fo rmed an integral part oftheir 

philosophy (Centre phi losophy statement, 2003). 

The two groups came together fo r subs tantial pa,ts of the day, where the concept of 

1tuakana-teina was visibly ac tive. For the rest of the day, the two groups were separatcd. 

Data was sought from interviews with teachers, observations ofthem working with 

children , and po1tfolio books. The po tential to gather an unmanagcable amount O f data 

was recognised so I dec ided to nruTow collection by foc using on only some of the 

interac tions and po11folios. To do this, I asked the teachers to nominate fo ur children of 

whose interactions and technology experienccs J would concentratc my attention on. 

1 rual<ana- tc ma ,s the Miiori con<..:cpt or o lclcr d ii ldren a-;sistmg the younger childrcn 
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These children were: (pseudonyms given): 

Casper, aged 22 months, male, of Samoan descent. 
Cia: aged 14 months, female, of Maori and Pakeha descent. 
Ned, aged 10 months, male, of Pakeha descent. 
Talia, aged 8 months, female, of Pakeha and Samoan descent. 
However, because they played with and alongside other children, many o f the other 

children enrolled at the centre were included in the project also. The project was not 

concemed with collecting data that was specifically concerned with age, gender or 

ethnicity due to issues of manageability and time constraints. 

Data collection strategies 

Data was collec ted tlu-ough three main methods: obse1vations, inte1v iews, and 

tlu-ough studying relevant documentation. 

Obse1vations: 

Firstly, I was present at the centre to take obse1vations of the teachers and the foc us 

children over fo ur weekly sessions (2-3 hours each) through video, still camera shots and 

written notes. Each child was obse1ved continuous ly for up to an how- each session. 

Exceptions were when the chi Id required routine care such as sleep or toileting and it was 

considered an invasion of the chi Id 's privacy to continue filming. Segments were then 

iso lated by the researcher, having been chosen against the following cri teria: 

(a) The provision ofteclmological aitefacts, experiences and routines by the 

teachers for the children. 

(b) Evidence of children 's engagement in exp loring technological phenomena , 

presenting behaviour ind icating technological knowledge, understandings 

and/or capabilities . 
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(c) Teachers attending to , and/or responding to the ch ildren 's interests in things 

technological. 

Teacher-researcher interviews: 

The segments of the video footage and observations based on the above criteria 

were shown to the teachers who were involved in each learning episode, or where 

there was no teacher directly involved, the foo tage was shown to each teacher in the 

infant-toddler group. Overall, two of the three trained in fant-toddler teachers, the 

part-time semi-trained teacher, and one of the teachers belonging to the group of older 

children were inte rviewed. Interviews took place at the centre in a secluded room 

with the researcher and the teacher in question. A relief-teacher had been aITanged 

o nce a week fo r fo ur weeks to release teachers from duti es in order for them to 

participate in interviews. Two hours was negotiated for each interview session. The 

two hours was then di vided between the teachers so that each had individua l 

interviews. 

The segments were discussed in relati on to the technology leaming/ teaching that 

could be identifi ed. The teachers often volunteered information individually 

d . h · d h · · 1er such as the teachers' smToun mg eac ep1so e t at was not v1s1ble to the researc 1 , 

. . . . d . hnoJooy. Links were behefs m regards to in fants and toddlers, and/or Jearnmg an tee 0 

1 The three foc al 
also made to the other interests of the child or anecdotes .from rnme. 

points fo r these interviews were: 

. . · terest unders tanding or (a) What the teacher not1ced about an emergmg technology 1n ' 

capabili ty by the particul ar foc us child . 
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(b) What she did / intend to do by way ofteaching response. 

(c) "What counts" as technology education from their perspective. 

A basic interview schedule was also developed to focus question ing and discussions 

(see appendix l ). 

Notes were taken from the discussions and recorded in a notebook. The segments of 

footage were typed up as observations with pictorial evidence and the data yielded fro m 

the interviews and information info1med the an alyses of them. 

Documentation: 

The focus children 's po11folio books were also examined by the researcher using the 

same foca l points listed in the previous section. The teachers were also asked to note 

clown anything that they felt was relevant to the project. This proved to be a fm itfu l 

source of data that increased remarkably as the data collection phase progressed. One 

teacher even telephoned me severa l times after hours. Each of these calls proved to be a 

turning point in the project as the foc us children were noticed engaging in increasingly 

sophisticated and comp lex technologie al work. In fo nnation given by the parents of the 

children (either to the researcher through info1mal verbal discussions or to the teachers 

via infonnal/formal discussions and from home plann ing sheets) was written clown and 

inc luded. Where in fo 1mation was given to the researcher verbally, notes were taken in a 

fi e ld diaiy at the first possible moment. 

Finally, the data was written up as a se ries ofobse1vati ons with ana lyses and 

photographs anached. Cop ies o f these were given to the fa mil ies and to the teachers. 
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Further input was invited, and three families gave responses confüming what the teachers 

and J had noticed. Two of these families contributed anecdotes that enriched that data by 

placing pa1ticular technological interests, understandings or capabilities in the home­

context. Key threads were then teased from the analyses (see Chapter three). 

The initial intention was to develop four case studies about technology education. 

However, it quickly became apparent how often the children' s interests and 

understandings influenced and info1med the work of others in the group. As is expected 

in a socio-cultural approach, man y of the understandings of the children were perceived 

by the teachers to reside in the group, causing the specific elements to each case study to 

be highly complex. For ease of repo1ting, the teachers' key ideas have been ta.ken from 

the data and have been described in genera1 terms. Specific exan1ples have been 

provided to suppo1t and illustrate each idea. 

Ethical considerations 

One o f the primary ethical considerations in approaching this centre for research was 

the fact that I had an exis ting relationship w ith it in ba th a p ersona! and professional 

capacity. The centre and I had worked together on a previous project regarding 

teclmology education a year prior to this project, and I had been a member of the teaching 

team a few years be fore that. My son cuJTently attends the centre also. Bec au se of these 

existing relationships it was impo1tant to di scuss expectations about my roles with the 

teachers and with the centre man agement. Before agreeing to be p art of this project, the 

teachers and management rece ived copies o f the project proposai which they discussecl in 

meetings . 1 also attended a s taff meeting to exp Iain the projec t to the teachers and g ive 
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them a forum where they could have any queries answered. From a researching 

perspective, it was important that I kept a field diary and noted any issues or times where 

bias may have affected the data. I dec ided early on that I would collect data on days 

when my son did not attend the centre to further minimize bias. 

Once approval had been given from the Massey University Human Ethics Committee 

(number PN04/70) info1mation sheets and forms seeking written pe1mission for each type 

of data gathering was sent to the teachers and each family enrolled at the centre (see 

appendix 2 and 3). lt was important to h ave the pe1mission of all children as the two 

groups at the centre can1e together for substantial pru1s of the day, and it was Iikely that 

many of the children might be captured on tape, and/or engaged in the technology work 

of the group of infants and toddlers. Permission was received for most children. Where 

permission was not received, video footage was deleted. Families and staff were 

info1med in writing that they could withdraw from the project at any time, however, 

nobody chose to. 

ln te1ms ofreporting back, infom1ant responsibility was kept in mind in accordance 

with Creswell 's (1994) defini tion ofethical responsibility to participants: " the 

info1mants' 1ights, interests and wishes wi ll be cons idered first when choices are macle 

about the repo11ing of the data and the fina l decision regard ing in fo1mant anonymity will 

rest with the info1mant" (p. 166). 

Where segments of Ieaming were transcribed from video to obse1vati ons, the teachers 

and families of the chilclren invo lved received cop ies to keep and to make comment 
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about. A second round of info1mal verbal and/or w1itten pe1mission was sought to 

include the data in the final repo1ting of this project. 

Other provisions for repo1ting back include an unde1taking ùrnt each teacher and each 

famil y whose chi Id is included in the project shall receive their own copy of the final 

project after it has been marked. A condensed repo11 of the key findings shall also be 

written for the centre community. 

Limitations of the research 

The findings that are rep01ted here, apply to the centre from which the data was taken 

from only. T he conclusions are not intended to provide a conclusive and gene1ic 

approach teclmology education with in fants and toddlers. However, it does provide an 

interesting point from which other centres may like to discuss what techno logy education 

with in fants and toddlers might mean to them. 

As the project progressed and the data was collected, it became increasingly ha.rd to 

s tay with the child ren who were initially selec ted to be the foc us for case s tud ies. Pan of 

this was because of the extent to which their technology work was connected to où1er 

children. However, this was also because the teachers and mysel f saw some of the 

teachers' ideas about technology education wiù1 infants and todd lers that had been rai sed 

in discussion exclusively exemplified through the interests, understand ings and 

capabil ities ofo ther individual child ren . Perh aps it wou ld have been more appropriate to 

collect data without specific children in minci . The critcri a fo r an alyzing the v ideo 
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footage, and the focal points for interviewing teachers most probably would have sufficed 

to serve as criteria in deciding what and whom to observe. 

Another limitation is apparent in terms of the researcher wanting to include " the 

favourite stories" that appeared to become dear to the both the teachers and myself. A 

reluctance to leave some of these staries out has meant that the reporting of this project is 

somewhat larger than intended, however, it is hoped that the participants are left with a 

document that acknowledges their contributions and work. 
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Chapter Three: 

Findings 

Defining 'technology educa tion' 

Initially, I had some rather convoluted discussions individuaJ ly with four of the 

teachers: Naeve and Arywyn (two of the infant-todd ler teachers), Eli (pa11-time teacher) 

and Jenni fer (teacher fo r the older children). These occmTed during interviews as well as 

casual discuss ions at other times and highlighted how difficult defin ing technology 

education is, espec ially in relation to what it means fo r infan ts and toddlers. However, by 

the end of the project a de fini tion for teclmology education was developed by Naeve, and 

agreed upon by the où1er teachers. It appeared on a wall display and stated that : 

"Technology can be seen as any way we modify our environ ment, physica/ and 

temporal. for a pw pose ". 

This re fl ected the teachers' beliefthat technology education involves how infants and 

toddlers come to explore and understand the dynamic between their environ ment and 

their ability to make affec t upon it. It was agreed that techno logy education for infants 

and todd lers is based upon ce1iain assumptions, including: 

• The belief that in fants and toddlers are powerfu l leamers. 

• That exploration is a key component to technology education . 

• Thal in fa nts and todcllers do leam fro m the teclmology that SLmounds them . 

• That in fants and todd lers do engage in technological ac ti vity. 

• Thal ù1c responses o î adults malter greatly. 

lt became apparent, that the teachers' approach was not ccntred on the not ion of 

technoluoy cducalinn /àr in fant s and tl)cldlers. but rathcr 1ri1h thcm (such as in 'co-
t, . 
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constmction). This was because in most instances the child was the protagonist to many 

of the actions and reactions of the teacher. This has paiticular relevance when 

considering Mosier and Rogoffs (as cited in Lally, 1995) belief that infants leain about 

their own potency, or lack thereof, from success or failure in using their caregivers as 

instrwnents to achieve their own goals. 

As Greenfield (2002, p50) writes: "our cognition is socially situated" therefore it 

seemed important that this project was situated in the socio-cultural paradigm. The 

influence of the teachers upon the children's work, and indeed, the influence of the 

children upon the work of their peer group were evident. The environment was also 

perceived to influence, and be influenced by the technology skills, understandings and 

capabilities of not only the infants and toddlers, but of the teachers (see figure 2). 

The 'Teacher-as-Technologist' 

One of the things that was determined very early on in the project was the impo1tance 

of the teachers' own abilities as technologists who coule! design and plan, implement their 

ideas , and appraise and modi fy them. It was felt by the teachers who were interviewed 

that teachers' own skills provided certain models fo r the children in te1ms o f 

techno logica1 capability and utilizing technological processes. It was also felt that these 

ski ll s shaped the children 's own technology expe1iences through the materials, 

equipment, systems and routines and support that were given by the teachers in response 

to the children 's interests and work . 
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The approach here involved mov ing beyond focusing solely on cognitive processes 

and examined relationships between the adult, the child and the total environment (see 

figure 2). In thi s context, the teachers highlighted three leaming environments as being 

central to children 's technology experiences and to their leaming: physical, temporal and 

interpersonal. The next section 'unpacks' some of the teachers' ideas about the 

relationships between the environments and techno1ogy education. 

Technology Education 
\Vith Infants and Toddlers 

The Desi 

Physical 
Environm~nt 

ed World 

Temporal 
Environment 

J'eacher 

F igme 2: 
Relationships bel'ween the technology ü1terests, LU1derstandmgs and capabilities of the chi Id, the adu lt and 
the envü·onment. 

The physical environment 

This i.nc luded the physical internai and external layout of the centre as well as 

equipment and materi als . Considerations for the phys ica l environment inc luded what the 

teachers prov ided and how it enabled c hildren to explore equipment and materi als, use 

them, problem sa lve wiLh them and makc Lhings using them . In the fo llowing examplc 
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the equipment that the teachers designed and made (technological processes) was used by 

the children in developing games that involved repeated routines of action. 

In response to some of the children's interest in musical instruments and making 
sound, the teachers designed and made bells on strings and suspended several of them 
from the roof of the deck. The children used them for individual exploration as well as 
in games involving groups. Ally and Eileen (children) were observed looking at each 
other and smiling while pulling the elastic and causing the bells to shake. During one 
observation, they let go of the elastic causing the bells to spring up. This caused much 
laughter. 

Later, as the interest shifted, the teachers strnng balloons from the roof, sparking 
renewed interest in the group games. One group game was for the older toddlers to run 
along the deck, banging the balloons with their heads watching each other and 
laughing. 

Garnes of this nature can also be considered "technology" given that the design is 
negotiated between individuals, in this case, mainly through gestures and actions, and is 
modified and renegoti ated as the play progresses. 

The teachers were also concemed with the messages that certain equipment and mate1ials 

gave to children, especially in regards to their competence. Naeve (teacher) noted that 

anything that was manufactured was a technological ai1ifact. Given this, we know that certain 

technological artefacts are values-laden and cruTy implicit messages regai·ding puipose, 

intended users and benefactors (Fleer, 1999; Young, 199 1 ). The teachers gave one pru1icular 

example when they discussed how the provision of certain things can empower children in 

their work such as a painting easle that they had bought specifically for children who were 

interested in painting but who were not yet standing (see appendix 4). 

The temporal environment 

The temporal environment inc luded the routines and rituals that make up the clay. 

They were clesigned fo r specific purposes concerning strnctu1ing time and were 
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canstantly appraised and modified as needs change. Therefore, routines were caunted as 

technology under the broad category of 'systems '. The teachers at this centre most 

ce11ainly incarparated the issue ofroutines inta their discaurse of technolagy. Naeve said 

that for children: "knawing what a gaod system was, was dependent on expe1iencing 

one". 

The impo11ance in having routines that are respansive ta individu al children 's needs 

is associated with children being able ta predict what will happen ta them next and 

having skills in basic predictian or forecasting are essentia1 ta planning (Fleer & Jane, 

1999). 

The temporal environment was divided into three levels: 

Micro-routines: predictable repeated sequences of actions to mark key events such 

as Ned 's moming tea 1itual seen in the fo llowing example 

Figure 3: Ned 's moming tea ri tuai 

When it was time for Ned ta have his maming 
tea, Naeve bought Ned his highchair. She to ld 
him it was time for samething to eat and then 
lifted him up. When she went ta place Ned in 
the highchair, he protested. Naeve said : "Oh. I 
forgot ta set your food out". She set up his 
highchair with food and then attempted to put 
him back in. This time he squealed and 
wriggled bis feet, smi ling. 

Meso-routines: one chi Id 's individuaf routine over the day based on his or her 

biological, emotional and intel!ectual rhy t/Jms. The impo11ance of the teachers 

approaching meso-routi_nes responsive ly is highlighted by one of the letters that goes 

home to parents which s tates: 
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"A t the centre, the programme for infants and toddlers is guided by each child 's 
individual routine for eating, sleeping, and nappy changing/toileting. Your child's 
primaty caregiver is responsible for ensuring that t/zis occurs in a calm and caring 
manner. In this way children experience consistency and continuity between home and 
centre which is necessary to develop confidence and trust ta explore and to establish a 
securefoundation ofremembered and anticipated people, places, things and 
experiences. "(Single page centre handout). 

Macro-routine: how these individual rituals and routines are organised and came 

together to make up the centre 's ove rail routine. 

It was noted by the teachers how children can effect change upon their temporal 

environments ifteachers are able to recognise and support the children. Bexs identified 

an episode where the toddlers developed their own 1ituaJ conceming aflem oon tea where 

they all repeatedly chose to have yoghmt. Over several sessions the children ail removed 

their bib as soon as the yoghurt was placed in front of them (appendix 5). This may not 

have happened if the teachers were not sensitive to the technologicaJ potential in what the 

children were doing. 

Arywyn, in particular talked about the impo1tance of the temporal environment acting 

in accordance to the chi Id 's rhythms. She also talked about the impo1tance of the 

ch ildren feeling safe and having attachment to the staff in order to be able to take 1isks in 

their technological exploration and problem so lving. Having responsive ri tuals and 

routines is integral to this. 
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The in terp ersonal environment 

The physical and temporal environments were seen to impact on the social 

interactions th at the infants and toddlers would expe1ience in the interpersonal 

environment. Teni ni and Painnan coIToborate this by stating: 

The environ ment 'speaks · to children- about i,,vhat they can do, how and where they 

can do it, and how they can work together ". (200 1, p 1 ). 

Large structures enabled the children to develop particular types of play and gan1es, 

for example, a box was seen to fac ilitate games of 'peekaboo' between two children in 

p articular (see appendix 6). 

Naeve, in particular seemed interested in how systems, routines and ri tuais could 

support and re-enact social conventions. This raised interesting implications of links 

between what Barber (1 992) called a 'social-systems perspectives' and technology, 

paiticularly in the examination of systems to supp01t power or cultural practices. Naeve 

noted that 1ituals can be designed and expressed by individuals of a group in order to 

meet a specific goal o r aim (o ften as pait of a wider system). After we had discussed 

Cia's interest in shoes and the systems/rituals goveming them (i.e. taking shoes off at the 

door when going inside), she wro te in a note to me: 

"The times and places you wear shoes and where to put them when you take them off 

are systems o_(social convention wh ich may va,y with culture and are learnt q11ick~)1 by 

young children who seem to look/or order and sense in their environ ment." 

Rituals to re-enact social conventions were also expressecl in the group culture of the 

in fonts and toddlers, s uch as the fo llowing one governing turn-tak ing. 
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After talking with Bexs aboutit I wrote in my field notebook: 

One ritual/system that has been developed over several weeks is one where 
some of the toddlers determine that they want a piece of equipment that another 
child is using ... the toddler may choose a different piece of equipment and offer it 
to the other child as an exchange. Interestingly, the teachers note that the children 
seemed to have an awareness ofwhat equipment might be appealing to the other 
child. Usually the notion of "swapping" toys seems highly successful. [The 
origin ofthis appears to have corne, in pru1, from Bexs doing this one day, and 
then a child utilizing the same strategy when encountering a similar situation at a 
later date. How it has 'spread' from here is unknown]. The teachers appear to be 
complementing social concepts with the problem solving pro cesses of teclmology 
education. Paraphrasing the 'problem' to be solved is a teacher-strategy that has 
been visible throughout the project. 

Another important facet that appeared to be prevalent in the interpersonal 

environment was the teachers' ability to provide ongoing and a11iculated appraisals for 

different phenomena. These teacher-appraisals were often articulated to the children in 

the course of their work and were considered to be valu able in the transmission of ce11ain 

values pertaining to teclmology education (such as "doing good") but also for providing a 

model of appraising for the children, as seen in the following examples. 

The feet-pru1 ofTalia's stretch 'n'grow kept stretching as she negotiated her way up 
and down the side of the rowboat. After a while she tripped over them. Eli (teacher) 
said to Talia: "You 're trousers are too long" (providing a basic appraisal). She pulled 
them up, articulating that this was what she was doing and why. Later Talia tripped 
over again. This time it was Naeve that noticed. She too a1ticulated a basic appraisal 
that the bottom of the trousers was too saggy, and then verbalized a solution- putting 
shoes over the top. This done, Talia was able to resume her walking and the teachers 
were able to articulate that her shoes were preventing any further stretching. 
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Cia picked up an old pair ofheadphones and attempted to get them on her head. She 
eventually did so but looked unhappy. Arywyn (teacher) approached and took them off Cia's 
head. She showed her the headphones and pointed to one side where the ear cushion had 
corne off. She explained to Cia that the Jack of cushion had caused Cia's discomfo11 and 
talked about how the cushion will need to be glued back. 

Because the physical , temporal and interpersonal environments were constantly 

appraised, modified , designed and redesigned as the children 's and teachers ' 

teclmological interests, understandings and capabilities evolved, they were part of, what 

can be described as the 'designed world ' . 

Finding interests and developing understandings: Exploration of the designed 

world. 

Exploration was characte1ized by the children having interest in equipment and 

mate1ials, as well as exploring systems such as rules and routines. Exploration included 

the chi Id developing understandings about the prope11ies of technology, including the 

exploration ofwhat may happen when those properties are ac ted upon in ce11ain ways. 

Exploration was identified when the children engaged in self-d irected play as well as 

through ep isodes of jo int attention. 

Self-directed Exploration 

At times, the teache rs felt that it was i111po11ant to pro vide play materials that the 

children could be free to explore on their own terrns, as in the Heuri stic mode! (Gerber, 

l 987). The p lay rn aterials inc ludcd so me techno logical art efacts that we re famili ar to the 
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children and sorne that were slightly more unfarniliar. Leaming occurs when there is an 

optimum incongruity between what is known and what is new (Gonzales-Mena & Eyer, 

1989). This means that children must discover something that is similar enough to 

already-discovered things so that it is not 'scary' , but that is different enough to be 

interesting. The following is an excerpt from Cia's portfolio . 

Figure 4: Cia and Heuristic p lay 

Cia was given opportunity to explore the 
treasure basket of Heuristic play materials. 
Atfirst she [experimented} with the abjects 
by handling, mouthing, tipping and banging 
them. Later, Cia selected the hair gel jar. 
She examined il close/y then she 
experimented with the jar and the /id, turning 
the !id on the jar. She continued the 
experimentationfor qui te a long lime. Wh ile 
Jennifer (teacher) (her mothe1) visited 
during her break she said that at home Cia 
loves laying with bottles and jars with lids. 

Free exploration and guided exploration 

Many of the interactions between the teachers and the children were characterized 

by changes in free exploration to guided explo ration and back again in one episode. The 

following example demonstrates how Arywyn modeled the use of the equipment in 

response to Casper's interest in knowing what it did and also in response to hi s frus tration 

in not being able to rep licate her use of it. Once a mode! had been provided to Casper' s 

apparent satisfaction , the teacher "stepped back' in order fo r the chilcl to undergo his own 

exploration ofhow to use the mechanism. The resulting explorat ion in vo lved Casper 

being able to resourcefüll y use a key as a too l to turn the cog, thus providing an al temale 

mode! for the teacher. 
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Casper, indicated an interest in wbat the cogs did, so Arywyn made the decision 
to set some up for bim, and to model bow they worked, by turning them with ber band. 
Casper disconnected the cogs, and then expressed fm stration when be experienced 
difficulty in reconnecting them. A1ywyn acknowledged bis challenge, and then showed 
h im the convex and concave pait s to the cog could interconnect with another cog. 
After seein g that Casper was still expe1iencing difficulty Arywyn shai·ed her thoughts 
that be should change the position of bis band to achieve a better grip in order to 
connect the cogs. This done, Casper was ab le to place the cogs together. He then 
selected a key to insert in the top of one of the shapes. Twisting the key meant that th e 
cog-mechanism also turned . 

The ' teacher talk' in interviews and discussions emphasised the importance of staying 

back until the child's intention had been cleai·ly established, and until the child had 

accepted the offer of adult involvement. They fel t that initiating interactions with 

children before th is had been done would cause the teacher to take the experience "away 

fro m the child" therefore make it Jess meaningful. Establishing the child 's intentions, was 

seen as being crncial in developing intersubjectivity. 

The teachers at this centre mainly ascribed to the notion of j o int attention and 

scaffolding that has become common in early childhood education, whereby the adult and 

the child are involved in a shared focus. Through observing and interacting with the 

child the adult detenn ines his o r ber cuITent understandings and cap abilities and works , 

with the child by asking questions, providing equipment, or giving demonstrations. 
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Technology and Exploration of the Living World 

As well as the manufactured technology, the teachers felt that it was critically 

important that children were able to explore the living and natural world as well. Such 

experiences might have a stronger links to envirorunental education, or, as Bexs stated, to 

developing 
2
kaitiakitanga. However, a relationship with the natural envirorunent can 

facilita te " respect and a developing sense ofresponsibility" for it (Ministiy of Education, 

1996, p 90) wbich could be considered an essential tenet to encouraging envirorunentally 

responsible technologists and technology-users. Technology can be appraised against 

criteria concem ed for the environment, but this is likely only if the "appraisors" care for 

the living world to begin with . 
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Figure 5: Ned and the living world . 

2 Maori concept ofguardianship over ù,c living earù1 . 
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Here, "Ned is s itting on the grass holding 
pine needles and a dried leaf /rom a tree." 
(excerpt from po1tfolio book) 

"Children Learn about the universe through 
the sum total of all their experiences. The 
earth, sun, wind, air, rain, rainbows, water, 
clouds, tress, rocks, bark-other plants allow 
children ta feel, see and connect with the 
physica/ aspects of the world. Other 
creatures such as spiders, worms, dogs and 
tigers enable chi/dren to learn about the 
complexities oflife on earth" . 
-Bexs's wall display. 
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Exploration of strnctures and mechanisms 

The New Zealand school cuniculum for technology (Minist:Iy of education, 1995) 

includes strnctures and mechanisms as technology areas. The teachers identified many 

interests of the children that related to stmctu.res or mechanisms, and explo1ing their 

bodies in relation to them, as shown by the following examples. 

Row boat stmcture: 

Talia reaches her aima small way into the boat. As she does so, the boat rocks. Talia rights 
herself and places both hands on the boat so that they are a reasonable distance apai1 and 
causes the boat to rock from side to side. She makes an utterance- excitement at her 
discovery? She steps from foot to foot , nearly on the spot, and looks in the direction of the 
other children. (Observation from video footage). 

Steps: Strncture 

"Recently, Ned is usingfurniture to pull himself up 
into a standing position. Now he begins to walk 
around thefùrniture by stepping sideways. It allows 
Ned to be independent in exploring toys or equipment, 
which are provided on the shelves. ln this photo after 
he pulls himselfup into a standing posUion, Ned 
attempts to climb the steps. When he reaches the top 
he is able to turn his body into a sitting position." 
(Exce1 t from rofile book). 

Figure 6: Strncture- Ned climbing the steps. 

Mechanism: Boit 

" Opening and c/osing th e gate is a popular activity for several of 
the children but undoing the boit is a challenge. Hattie la10ws it 
needs to be undone to move the gate so she attempts to open it. " 
(Exce1pt from profile book). 

Figure 7: Mechanism: Hattie and the boit. 
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Technological understandings and capability 

The technological understandings of the children were seen to feed into their 

technological capability. Children go through two key stages in technology education. 

The first is exploration of mate1ials, equipment and skills and the second is the 

application of skills and knowledge in problem solving situations (Fleer & Sukroo, 1999; 

Napper, 1991). In interviews, most of the teachers refe1Ted back to past episodes 

involving each child's, interests and understandings that related to the episode on hand. 

It became evident that the teachers recognised that the child 's past work (although not 

necessarily technology-based in nature) fonned the base that supported and info1med the 

child 's current technological capability. 

One example was how the teachers described Cia's interest in climbing from her 

earliest toddlerhood (both verbally, and through photographie and w1itten anecdotes). 

Admittedly this was not initially technology in 01igin, but what emerged over time in 

the teachers' descriptions was that Cia's focus moved increas ingly away from 

practicing the ac tuai ski li of climbing, to clirnbing for a purpose (e.g. to see out of a 

window, to reach something up high). She demonstrated considerable ability to 

detetmine different things as tools to climb on order to so lve problems ofheight. Her 

mother reported that at home, Cia had indicated that she wanted something off the 

bench but that she could not reach it. Cia then fo und a chair to take to the kitchen and 

climb on, thus enabling her to reach the bench top . 
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Above: Cia exp lores climbing the chair and the climbing frame, as well 
as encountering the problems that arise through such experiences. 
Below: Cia uses chairs as tools to see out the window in the fence, and an intemal window 
of the centre. 

Figure 8: Progression ofexploring a skill to us ing the skill in purposeful ways. 

This aspect of technological capability was desc1ibed by Jennifer (teacher) as the 

children 's "creative technology". By this she means technological capability that was 

recognised in the way that children demonstrated their intention to do something, the way 

that they applied their understandings and capabilities to initiate and so lve problems and/or 

develop affordances for equipment and materials. lt was imp01tant to note that these sk ills 

were embeclcled in situ of the task and did not appear in a 3linear fash ion. 

3 Linear approach to technology: Technology processes appear in the exact order of ( 1 ). Designing so mething. 
(2). Making it, (3). Appraising it. In fants and toddlers are most likely to work in an integrated way. An 
integrated approach is li ke ly to see these things happen simul taneous ly and in any ordcr. o lien being rcpeatcd 
scveral limes as new problerns and ideas arise. 
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The following observation is an example of "creative technology' in action. 

Casper and the duplo path 

Casper is sitting on the carpet in the infants/toddlers' room with pieces of duplo 
all around him. Nearby sit two cars on the floor. He appears to be very engaged in 
what he is doing. 

Casper holds a duplo construction in one hand 
and takes off individual pieces with the other 
hand. He places each piece on the ground in 
front of him. At one point two pieces corne off 
that are stuck together. He puts down the main 
construction and picks up the two pieces that are 
stuck together. He pulls them a part, and then 
resumes taking a part the other part of the 
construction. 

Once done, he arranges two of the same-sized 
pieces (both red) so that they are placed slightly 
apart and at an angle from each other (like an 
open gate). 

He then takes a four-hole blue piece and a four­
hole green piece and arranges them so that they 
are end to end. He then puts bis fingers around 
the last piece of duplo without taking it off the 
ground and pushes it along the ground so that it 
in tum is pushing the piece in front of it. He then 
pushes a car through the gate-like structure and 
alongside the two other pieces of duplo. 

Casper 'drives' the second car along the carpet 
and around the pile of duplo on the floor. He 
'parks' it in a square shaped gap so that the caris 
perfectly lined up with the duplo . He lets go of 
the car and sits back and looks at it for a whi le. 

He then takes the first car and drives it around the 
pile of duplo. He stops, lets go, and a1rnnges a 
few of the pieces so that they are touching the 
main pile of duplo. He then drives his car about 
ten cm again. Stopping once more, he moves a 
few more pieces of duplo. It has become clear 
that Casper bas constructed a type of path or road 
that the cars are driving on in the space between 
the pieces of duplo. 

Anita Morllock 2004 

The teachers have noted that deconstruction 
is as important in developing the basic core 
skills of technology building as construction. 
Casper skil/fully takes the construction apart 
and is ve,y thorough. He ensures that each 
piece is separate from the others. 

Casper makes a gate-like structure. 

He makes a structure similar to a train with 
carriages. He connects the two pieces 
withoutjoining them and is able to push bath 
afong the ground. 

Casper introduces the cars into the game. 

Throughout the next segment, it becomes 
cfear that Casper has created a construction, 
not actuafly out of the pieces of dupfo but out 
of the space between the m. This is most 
certain/y a "making" endeavour that is 
appraised and modified by Casper as he goes 
afong. 
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Although, w isely, skills were not the sole focus for the teachers, at times in the 

interviews they appraised the equipment for the kinds of potential technology-skills that 

could be promoted and used for "making" something. Such skills included: 

disconnecting and connecting, taking something apar1, putting it back together, posting, 

being able to inse11 one shape into another, working three dimensionally, balancing one 

object on top of another, fine and gross motor skills, and learning about materials used 

for joining such as sellotape, stiing, glue and nails. It also included ski.lis for organising 

and creating basic systems or routines. 

Ned knocks down a block strncture- all of the teachers of the 
infants ar1d toddlers emphasised how impo11ant "taking things 
apa11" was for children' s ear·ly understandings about constrnction . 

"Casper still continues his interest in connecting in this block­
and-cars play. Atfirst he collected several cars, then he lined 
them up on the floor. Then he took the long blacks and placed 
them around the cars. Then he rearranged them by lining up the 
cars next to the blacks. Then he added sloping blacks one at a 
lime. He was carefully arranging them. Casper has been doing 
this p lay for several days and also he has been watching an aider 
child who encloses items with blacks. " (Excerpt from profile 
book) . 

Figure 9: SkiJls- deconstn1ct ion and constmction 

Other ski.li s that were highlighted leaned towards developing understand ings ofhow 

to use particul ar technology. There were many examples ofthi s, however, one that he ld 

particular appeal to me was the children 's exp lorati on of th e zippers, and the apparent 

awareness they had o f the z ipper's ab ilit y to af'fo rd them w ith a way outside. 

/\ 11 ita Mortlock 2004 38 



Figure 10: Using technology- zips 

Top: The three children explore the flap of the 
awning and the mechanism of the zipper, 
imitating each other's strategies for opening it. 

Due to the weather the children have been told 
that they must wear coats to go outside. 
Casper observes Arywyn 's hands as she does 
up the bottom pait of his zip. He attempts to 
do this himself As A.rywyn (teacher) does the 
zip up on another child 's coat, Casper appears 
to observe closely. Later, he stands on the 
steps and experiments with pulling his zip up 
and clown. 

Naeve wrote the following regarding Talia's techno logical skills (and 

understanding) in relation to using a ball run . 

"Ta lia got the idea right away, posting a ball in the top and watching il come out the front. 
She repeated this over twenty times, always leaving the ball until it popped out the bottom, 
even though it is visible as il runs clown the slope. When other children show an interest in 
the toy, Tafia whizzes over and appears to g ive them a 'demo '. From her interest we 
introduced her to the big ball race. We showed her once, and then she looked at it, looked at 
the balls in her hands, looked back at the ball race and then crawled over to it. She put her 
ba!L in the hole at the top and watched it roll down. She p icked the ball up, posted il again. 
She let it run ail the way down many limes. She repeated this for about ten minutes. 
Jt seemed that Tafia observed and repeated the method/systemfor operating the small ball 
race. She then applied the same methodlsystem/pattern to the big ball race. 1 thought that 
this was significant because she is eleven months old and is definitely able to identify a 
pattern or system in how something like this works and then is able to apply it to something 
that looks similar (i. e. bothfor posting balls)." 
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Affordance 

'Affordance' is a tenn used to encompass the perceived uses for something as well 

as how it can actually be used (Carr, 2000). The notion of affordance was one that was 

quickly embraced by two of the teachers in paiticular. These nvo teachers felt that 

children should develop their own uses for much of the equipment and mate1ials. 

Arywyn, in pa1ticular felt s trongly that manufacturers' guidelines on equipment should be 

ignored and that commonsense (in regards to safety, especially) and knowledge ofhow 

the child might use the equipment should prevail. The creative ways that the children use 

objects, materials and equipment were deemed to be as equally as valid as the 

manufacturers ' intended use. Naeve noted : "Where possible, allowing (children] to u se 

items as they choose builds on problem solving, resourcefulness". 

The following observations show the children using a vaiiety of abjects in ways that 

demonstrate that their affordances of them are most probably different to what the 

manufacturers' intended uses were. 

Ta.lia holds onto the basket of duplo and rakes her hand through it. She reaches in and 
picks up a 'duplo ' pram, putting it to her mouth and pushing the wheel a.round with her 
tongue. When her bottle "aJTives" she ho Ids onto the basket and uses it as a tool in 
order to remain upiight and s idestep her way closer to Arywyn and the bottle. 

Eli sets a beadrnm1er clown in front ofNed. He pulls on the wires for a while, then looks 
a.round. He reaches into a nearby basket of toys and selects a rattle (still holding onto the 
wire of the beadrunner). Ned then begins st1iking the beadnumer with the rattle. A1ywyn 
(teacher) noted la.ter that Ned often will use toys to make sound, for example, when he is 
g iven two blocks, he is likelier to bang them together than use them in any other way . 

The teachers could also think oft imes, however, when tbey wantecl to influence a 

chi lei 's affo rdance of certain materials or equipment. This also came through on the 

vid eo. T hese limes whcrc charac te ri zcd c ither by : 
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•concems over safety, 

•social convention 
' 

•the chi Id 's own interest in using something for its intended purpose, or 

•the teachers wanting to present a new use fo r something. 

For example, on one particular day the teachers set up a bubble blowing activity using 

straws. One child immediately used the straw for sucking- a typical affordance. The 

teachers helped her be rid of the unpleaseant taste of the bubble mix then an o lder child 

demonstrated how to use the straw for blowing (see appendix 7) 

Naeve developed the fo llowing model to depict the di fferent affo rdances of materials and 

equipment that adults and child ren may have, and how each can influence the other. 

lit- t'llt(-1 
'-"' W,o 'ld ?l-n ~ 

'ké•A-11... µ Co;l'(,C ~ 
c.Ar. ù f cU 't' · 

Figure 11 : Affordances of teclmologica l arte facts. 
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Problem solving 

Throughout this paper so far, there have been many examples of child-initiated 

problems, however at ce11ain times the teachers were seen to deliberately place ce1tain 

problerns in front of the child. One such exan1ple was when both Eli and Naeve saw that 

Talia had been reaching into the row boat (exploring sp ace and balance in relation to the 

structure?). After a while she abandoned this. At different times both teachers picked up 

a book that she had previously showed interest in and placed it on the rowboat seat, just 

out of her reach. Talia had to use her problem so lving ski li s and her physical skills to 

retrieve the book. Many problem solving episodes were also characterised by evaluative 

behaviour, and this is evident in the fo llowing illustration also. 

Fig ure 12: Teacher initi ated pro b le ms- Ta lia and the book. 

She used the row boat as tool for 
balance and sideslepped closer. At a 
ce1tain point she stretched out ber ai111 

into the boat towards the book, but could 
not quite reach. She then took another 
few steps closer, aga in reaching out, she 
still couldn ' t qui te reach. She then held 
onto the boat with a visibly tighl grip 
with one hand and Ieant her torso over 
the edge of the boat towards the book. 
This lime when she stretched out her 
hand she was able to ret,i eve the book. 

Another example cou Id be seen at moming tea time when the teachers only partially 

unclid o r took off wrappers around food , o r banana s kins. T he rest was Ieft up to the child 

to prob lem so lve and nego ti ate . Bexs introcluced a box wrappecl up in (ayers of wrapping 

paper fo r the children to work out ho w to undo and of this, Naeve Iater wrote: 

"Exploration of connections can o ften be observecl through clisconnection o f 
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enclosure/enveloping- boxes, baskets, gifts, presents. The child appears more interested 

in undoing the paper and box than in the actual toy" 

Where teachers provided problems for the children, there was a strong emphasis on 

h aving the problems in the realm of the " real world"- in other words, ensuring that the 

problems were meaningful. 

Communication and technology 

Communicating Intentionality 

An integral component to techno logy education in Primary schools is children 's 

ability to plan /design and communicate the ir ideas (Ministry of Education , 1995). 

Regardless of how little we know about yo ung children's skills in planning we do know 

that intentionality develops in the first two years o f li fe. Gonzales-Mena & Eyer w1ite 

that: 

"Intentionality gradu ally emerges as a child selects objects, plays with them, repeats 
actions on them, and creates a plan ... Take a moment to think about the complexity of 
creating and using mental images, and the ability to cons truct a p lan for thinking" 
(Gonzales-Mena & Eyer, 1989, p 122). 

The teachers at this centre emphas ised , with abso lute con viction, the extent to 

which infants and toddlers could develop and communicate an intention to do something. 

The intentions that the children communicated "sp oke" much about their affordances of 

rnate1ials and equipment, as well as their self-selected proble ms and challenges. 

The tcachers ' ability to o bserve childrcn 's ac tions and dete1mine the ir in ten t ion in 

regards to their wo rk was inlcgra l to their co-cons t:ruc tion with chilclren. ln the là llowing 
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observation, Cia communicates her intention to be lifted, as we ll as demonstrates her 

awareness ofNaeve as an instrnment to ful:611 her intention. 

Cia indicated that she wanted to look out of the awning. The clear window was 
s lightly too high for her. She looked around to the teacher, Naeve, and then lifted her 
anns up, flicking her fingers towards her palms as she did so . Naeve picked her up 
immediately and held her to the window. Cia had successfully recognised Naeve as 
an instrnment to enable her to fulfill her intention to look out of the window. 

Language is an important part of explo1ing interests, technological knowledge, skills 

and understanding (Minisny of Education, 1995). The teachers felt that one of the core 

teaching strategies in technology education for infants and toddlers was to mode! the 

language of technology as often as possible in contexts that were entirely meaningful for 

the child. Discussions with children included the nan1es for pa,ticular technological 

inventions, naming certain pat1s, as well as naming the function and the prope1ties of 

these things. Links were also drawn between children's actions and the effects on 

technological objec ts, as seen in this example taken by Naeve. 

"Last week a child had a duplo piece which flashes and beeps when pressed. A chi/cl die! it. 
Bexs said: 'Die! you make that happen? Can you make it happen aga in? ' The chi/d die! and 
Bexs saie!: 'You did make il haooen. '"[s ic]. 

Gestures and the language of technology 

Interestingly, the prevalence of gestures in discussion amongst chi ldren, and bet ween 

children and teachers was extremely high, fo r example, gesturing the movemenls thal certain 

things made. This was partly attributab le to each party possibly no t possess i.ng ù1 e exact 

terrninology to narne the ac tions of mechanisms, or the specific paits of technolog ical artelàcts. 
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However, it served to reinforce and illustrate ideas. For the children, using gestures was a key 

component in the way that they communicated their intentions to each other and to teachers, as 

well as for initiating episodes of joint attention. Non-verbal actions and "unspoken shared 

meaning" are one of the most important communication modes (Greenfield, 2002, p60). The 

following examples are just two of man y recorded instances where children and teachers used 

and decoded gestures effectively. 

Ned h ad discovered the springs on the antennae of the tradition iconic "buzzy 
bee". He looked around hin1, the saw Eli (teacher). He lifted the bee up into the air, 
looking at her all the while. She said: "Have you got the bee?" Ned intentionally 
attracted Eli 's attention to something he appeared to have a high level of interest in. 

Jennifer (teacher) calls out to Casper: "Look Casper! A helicopter". Casper mns 
over. Jennifer highlights the rotary blades by gesturing circles with her mm. The 
helicopter tips on its side, and Jenni fer describes this, tipping her hand to the sicle 
also. She says; " I can see a light fl ashing" , gesturing with herhands. She says: " lt 's 
up high" (painting upwm·ds towm·ds the helicopter) and asks: "where 's it going?" 
putting ber bands out to the side, with palms facing upwards. Casper looks at her but 
does not respond. He then makes a one word utterance that I do not hem· but "draws" 
a complex shape in the air with his hand. Jennifer says: "That's right. Maybe it will 
go all m·ound and corne back again." 

What was w1clem· from the data collected in this project is how gestures could 

affect the child 's understanding of how an obj ect works. An example might include the 

adult making a gesture for "eggbeater" that invo lves mimicking the ac tions required to 

use one. 
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Communicating technological ideas through symbols 

Books, pictures and posters were another key tool used by the teachers in discussions 

about clifferent technology depicted. 

Arywyn detennined that Casper has been very interested in one page of a book 
about vehicles and was involved in several joint attention episodes with Casper 
using this page. Although I was unable to tape these episodes the potential for 
discussing techno logy is easily seen: 

../ The names of the vehicles 

../ The purpose for each vehicle. 

../ Where the engine is situated, what it might sound like . 

../ The strength of the wheel loader to li ft the rock . 

../ Motion of hydraulic aims and lifts. 

r . -.. 
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Figure 13: S ymbols- Deschamps, N. ( 1999). My jirst truck book. UK: DK Books 

Diary notes: 

When sharing a book with Ta fia and Ned, A ,y,.,iyn was careful to verbal/y label th e 
pictures that the children showed interes t in. 

Ned's portfo lio s tates: 
"Ned tumed the pages and looked at the pictures while Arywyn exp lained what 

they were. When Ned looked at a picture of a sun , Arywyn sa id: ' lt' s the sun '. Ned 
bent bis head to look more closely at the pic ture. When Ned looked at the picture of the 
house, Arywyn said : " l t's a house". 

lnitially I was unsure as to why episodes like this "count" as technology education; however 
the teachers, Naeve in p articular feel that children 's ability to grasp the names of abjects and 
develop a growing vocabulary "feeds into" their techno logy d iscussions when o lder. 

From this, I read that there is a premise that ai·ticulate teclmologists require a wide 

vocabula1y; there fore it is impo1tan t to introduce words and language in episodes o fj o int 

attention where the context canies inte rest and meaning for the child. 
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Later, Naeve wrote in a note tome: 

"Jt relates to techno fogy in that they [chifdren, may} begin to deve fop concepts that items 
and ideas and 'how to do ' things can be represented in text or pictures. I thought that 
this was significant as J'd observed in the "over two "groupa recent interest in recipes 
and ins truction sheetsfor /ego ... with one child calling this sheet her recipe [sic], and 
another ,,i,·anting a teacher to write do,vn instructions about how to make a cake." 

The link between conununicating technological ideas tlu·ough drawn symbols was one 

that another teacher, Erin , had also identified. She was singing a popular song: "The wheels on 

the bus" with two toddlers while they were drawing pictures when she decided to encourage 

them to draw in circular motions to depict the movement of the wheels. Next cam the drawing 

of the motion of the wiper blades of the bus in the song (see appendix 8). 
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Chapter Four: 

Conclusions 

Teacher-identified technology interests. understand ings and capabilities 

W ithin the teacher-talk children's interests were inextri.cably associated with exploration. 

In tum, the children 's exploration was seen to lead to developing awarenesses of the properties 

of materials and equipment, and the development of a range of ski Ils, including physical and 

communication skills . The belief prevailed among al! of the teachers who were interviewed 

that the children 's exploration often was not necessarily explicitly technological, but that the 

resulting leaming could support technological capability. 

The teachers at the centre had a strong awareness of the principles underpinning notions 

of capability. However, rather than focu sing on des igning, making and appraising as the key 

"signposts" of capability, their attention mainly revol ved around affordances, intentionality and 

prob lem-solving. It must be stressed however, that th e teachers recognised and engaged with 

children ' s making and appraising endeavours when such activity was present in the children 's 

work. T he teachers fe lt that it was approp1i ate to place some teacher-initiated problems in 

front of the children , as well as mode! ce11ain affo rdances fo r equipment and materials. 

Mainly, however, the children 's initi ative in developing the ir own problems and so lutions, and 

affordances seemed to be emphasised as the truly c reative s ide of the children 's technological 

capability. 
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The documentation and assessments that the teachers made 

The teachers used their assessments (documented and othe1wise) in a fo1mative manner. 

Their assessments of the things that children appeared to be t1ying to achieve were used to 

direct the teacher-decisions. Assessments were viewed across time, for example teachers often 

linked the children's development of skills and understandings in an earlier phase to their 

cmTent emerging technological capability. The assessments that were shared by the teachers 

verbally (with each other, with whânau, and with the researcher) were 1ich in what they 

identified as children 's technological interests, understandings and capabilities. The children 's 

po1tfolios themselves, contained Jess data, however they stimulated much discussion by the 

teachers as they recalled aspects that they had noticed about the children ' s work, made links to 

other leaming episodes and reflected upon their teaching decisions. 

Teacher Responses 

The teachers' roles as technologists were pivotai in designing, provisioning, and 

appraising the physical, interpersonal and temporal environments to best effect children' s 

wo rk. The teachers' abilities as technologists were integral in being able to recognise and 

respond to chi ldren 's activity where there was a potenti al fo r technology leaming to occur. 

The teachers aimed to respond to the infants' and toddlers ' interests, understand ings, and 

capabilities in a co-constructive sense whenever possible when the children developed and/or 

affected rituals and routines, and when they fo und their own affordances of things. Obviously 

to do this e ffecti vely the teacher must have an existing awareness of the child 's cutTent 

interests, understand ings, capabilitics, and in fact their agenda. Without understanding the 

latter, any interaction that the teachcr may be invo lved in with the child may lack mean ing and 
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may misdirect the child ' s leaming. This issue was continuously reinforced in the interviews by 

the teach ers. 

To date, the emphasis in some of the lite rature concerning infants and toddlers has largely 

involved allowing children to explore unhindered. Visser (1 999) writes that children learn 

through construction and experiential activity rather than instmction. While I am essentially in 

agreement, it must be stressed that sensitive interventions, especially those that are co­

constructive, have the po tential to progress children 's leaming in ways that self-di rected 

exploration alone cannot. Respecting children's work involves assisting them to fu lfill their 

intentions. Sometimes teacher invo lvement is necessaiy, inc luding giving moments of 

appropriate modeling (Siraj-Blatch fo rd & MacLeod-Brudenell ,1999). Joint attention and a 

commitment to establishing what the child is trying to achieve is essential. Ifwe ùün k of 

ourselves as one of the chi ld ' s ins tmments o r tools then we may be more likely to consciously 

choose a teach ing strategy that enables them to realise their agenda. 

There were mé:tn y examples ofhow the teachers at th is centre addressed these issues. I 

believe that having an existing awareness of w hat ' techno logy education ' meanl to them, as 

well as an ex.isting content knowledge oftechnology pa1t ially resulted in their abili ty to 

recognise and respond acco rdingly to the chilcl ren 's technological in terests, understancl ings and 

capabilities . One of the c ritica l fac to rs to effective techno logy educa tion must be teachers who 

have an understancling of technology and the processes invo lved (Fleer & Jane, 1999; Mawson, 

2002). 
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The following diagram (figure 14) illustrates a synthesis ofthese ideas and builds on the 

relationships depicted in figure 2 between the child, teacher and the environment (p22). ln this 

diagram, the teaching and leaming responses are depicted by the él!Tows between the children 

and adults and the different environments. A two way anow is used because the environments 

are both modified in response to the vaiying technological interests, understandings and 

capabilities ofboth children and adults, but in tum they also may enable and influence them. 
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The World Makers 
Technology Education with Infants and Toddlers 

The quality of the environments are dependent upon the technological knowledge, skills, and 
capabilities of the teachers. This includes their ability to design, implement and appraise the 
effectiveness of the three environments in promoting, strengthening and extending children's 

technoloqical interests, capabilities and understandings. 

l oterpcrsonnl 
Eovironmeot 

•Social systems. 
•How lhc physical and 
tem[)Oml cnvirnnmcnls 
arc used to promote 
interactions a nd 
rclutionships wilh othcrs. 

Tecbnolof!ical Interests, Undcrstandini!S and Capability 
lnterest in: Understandings about: Techoological capahility 

expressed through: 
•Exploring the designed •Structures, mechanisms and • Affo rdances. 

world. materials . • lntent ionali ty. 

•Materials, structures and •Relationships between •Problem Solving. 

mechanisms. technology and the liv ing • Appl ications of ski lis and 

•Speci fic ski Ils . world. understandings. 

•How olhers mi ght use and/or •Specific skills. •Evaluative hehaviour. 
create particular lechno logy . •How ideas, understandings •Language and gestures. 

•Particu lar technological and intentions might be •Creative proccsses. 

ideas. understandings and communicated . 
processes. 

- - - . - - -- - ---
1-igure 14: ·1 rchnology with infants and toddlt:rs· Synthesis of key ideas. 
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Suggestions for further research 

It would be of interest to collect further case studies o fboth the technology work of 

children and the technology based decisions that the teachers make in response. Technology 

education is a relative "new corner" in te1ms of cmTiculum areas in early childhood education. 

Even Jess is known about what this might " look like" when working speci:fically with infants 

and toddlers. This is one brief study and is not intended to provide the 'de:finitive approach ' to 

technology education with infants and toddlers. Fu1ther s tudies would help us begin to develop 

an increasingly 1icher picture, especially in regards to co-construction between adults and 

children when engaged in technology-based joint attention episodes. 

It was not one of the intentions of this project to examine possible diITerences bet\;veen 

girls and boys in their technological interests, w1derstandings and capabi lities, however, 

exploring this issue with infants and toddlers may make a fascinating study. Browne and Ross 

( 199 1) determined that there were differences between genders in technology education with 

children aged three and over. The children involved in the study h ad clear gendered 

expectations about what were acceptable themes fo r making things . Boys tended to make 

mechanisms that were appraised, modified and developed further, whereas girls appeared to 

mostly make simple strnctures ùrnt were used in pretend play (Browne and Ross, 199 1 ). 

It wou ld also be interesting to study how tcchnology interests, understandings and 

capabilities might change fro m in fanthood to todd lerhood. While in fants and toddlers were 

invo lvecl in this project, data pertaining to clifferences betwecn the two groups and teclu1ology 

/\nita Mortlock 2004 53 

 



education were not deliberately sought. This issue did not arise in an explicit manner from the 

teachers ei ther. 

Complementing soc ial concepts alongside technological concepts (such as finding an 

appropriate solution to fulfill the desired intent) appeared to have some merit in the context o f 

conflict resolution (e.g. in tum taking situations) for toddlers at thi s centre. One of the 

potential issues raised might be the possible relationship between technology 1ituals and social 

systems, such as those illus trnted here, and script theoiy , whereby children leam to follow a set 

pattern ofbehaviour (Nelson, 198 1 ). 

Concluding Statement: 

Technology education with infants and toddlers at this centre was inseperable from the to tal 

environment. It in fluenced and in tum, was influenced by the technological interes ts, skills and 

capabilities of the children and the teachers alike. It seems appropriate to conclude with a 

statemen t written by Naeve that appeared on a technology wa.11 display al the centre : 

From birth infants encounter techno logy presented to 
them by adults (e.g. feeding equipment, clo thing, routines) 
and fro m a very yo ung age they begin to create technology 
fo r their own purposes (systems of investigation, the use of 
adu lts as ins truments to ass is t them, the use of furniture fo r 
s upport). 

T hro ugh their experi ences and their p lay infants develop 
skil ls (e.g. fi ne motor ski Ils, problem solving skills, 
communication skil ls ), which suppo1t their teclmology and 
which gradually allow them to employ the tech.nology 
presented to them in their eve1y day lives. 

A 111 ta Mortlock 2004 
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Appendices 

1. Interview schedule for teachers 

2. Infonnation sheets 

3. Permission fo1ms 

4. An exarnple oftechnology that empowers 

5. Children developing their own ritual. 

6. The physical environment impacts the interpersonal. 

7. Changing affordances. 

8. Wheels on the bus- depicting motion in drawing 



Appendix 1 

Technology Education for Infants and Toddlers: 
Four Illustrations 

Interview Schedule 
Teachers 

1. Can you tell me a bit more about what is happening here? [In regards to segment of 
video footage]. 

2. How do you think this relates to technology education? 

3. What technology-learning may have taken place? 

4. What do you think the role of the teacher has been here? (may include settin g up the 
environment). 

5. How do you think this child was extended techno logically? 

6. How e lse might you extend this child technologically? 

7. Have you any other comment? 

l 
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Letter Requesting Access to Undertake Research at *[Childcare Centre] 

To the Members of the Management Committee at [Chi ldcare Centre], 

As yo u wi ll know, I have asked the teachers if they are willing to participate in a research 
project about techno logy education for infants and todd lers. This is to complete the 
requirements fo r a Masters Degree a t Massey University. After discussing it with the centre 
supervisor, the Management Conunittee kindly gave their consent fo r [Childcare Centre] to 
be the s ite of data co llection for this project. 

However, since the initial round of consultation, I h ave completed my proposai and have 
fi lled in the fonn for the Massey University Human Ethics Committee. Dr. Barbara Jordan 
bas been appointed as my proj ect supervisor and has g iven me good feedback that I have 
incorporated into both pieces of documentation. I can now offer more detail about the 
proceedings of thi s project th an I cou ld give earlier in the year. 

I would like to invite the Management Committee to review the proposai and MUHEC fo1111 
and to take this opportunity to make a fo1111a l request to und e1take this research project at 
[Childcare Centre] Your in fo 1111ed consent would be g reatly appreciated. 

I am specifically seeking permission for: 
1. The Management to allow me access to the centr e and it 's enrolled families for the 
p roject. 
2. T he Management to a llow me to video children and teachers (subject to gaining individual 
pe1m ission from teachers and parents/ whanau). 
3. The Management to allow me to interv iew teachers and certa in parents /whanau (subjec t to 
gaining pe1111 iss io n from those ind ividuals in vo lvcd ). 
4. T he Management to a llow me access to chi lclren 's portfo lio books (s ubjec t to ga ining 
ind ividual pe1111issio n from th e parents/ whanau). 



I am more than happy to make myself available to answer any que1ies or conceins that you 
may have. 

I look fo1ward to hearing your decision. 

Kindest Regards 

Anita Mo11lock 

*The name of the childcare centre has been removedfrom ail documentation to protect its anonymity. 
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Information Sheet: Older Children 

Hello there! Kia Ora! 

My name is Anita. 1 am Quinn's mum. 1 am going 
ta corne ta [centre]. 1 will be writing some staries. 
1 will write about some of the things that the 
teachers do with the children. 1 will have my video 
camera so that I can remember what happens. 

See you soon. 
Ka kite ana. 

Anita 
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Technology Education for Infants and Toddlers: 
Four Illustrations 

Information Sheet for M anagement & Parents/Whanau 

Introduction 
Kia Ora! My nam ~ is Anita Mort:lock. I am also involved in teacher-training at Wellington 
College ofEducatio~ as a lectur~r. My third "hat" is !hat of a student at Massey University 
where I am completmg the reqmrements o f a degree m Earl y Childhood Education. --- . 

I have opted to do a research project fo r my fi nal paper and am hop ing that you can help me. 
r am very inte rested in technology education and how teachers might fac ilitate and extend the 
learning of infants and todd lers in this area. 

About the project 
Technology education is a re latively ' new' cu1Ticulum a.rea, bu t its importance is being 
increasing ly recognized. Un fortunate ly, there is very Jitt le research or literature available to 
g uide teachers in their thinking about, and provision of techno logy education. I would li ke to 
document some of the ways that th e teachers at this childcare centre pro vide fo r the 
technology learning of some of the infants and some of the toclcl lers by cl eve loping some case 
s tud ies . 

These will be clevelopecl thro ugh: 
• An ini tial concept-mapp ing exercise (to cl eve lop shared unders tandings between 

mysel f and the teachers ). 
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• Studies of profile books about the case study children . 
• Discussions with the primary caregivers o f the case study c hildren. 
• Discussions w ith the parents of the case study children. 
• Video foo tage of the teachers and children working technologically. 

I shall focus mainly on two infants and two toddlers (to keep the amount of in fo rmation 
man ageable ). I would like to invite the en tire centre to participate. Because this childcare 
centre rnns a programme where all children have an oppo1tunity to interne t with each 
other, they may play/work w ith the four children who I am focusing on at some point. 
Another special feature of this centre is the nature o f the information-shruing and 
collaboration that happens between the teachers. Therefore, every teacher is invited to 
contribute their observations and thoughts about the technology leruning of the fo ur case 
s tudy children. 

At present, 1 wo uld like to be present in the childcare centre on the fo llowing dates to 
take video foo tage: 
i h July, 14th July, 2 1st July, 2st11 July (ail Wednesd ays). 
After each session of video taping, the foo tage would be analysed . There would then be 
two fo llow-up discussion times with the p1imary caregivers of the case study children . 
This would take about an hour each discussion, and would hopefully h appen on the 
fo llowing dates between 1 :30 and 2 :30: 
12th July, 191

h July, 26th July, 2nd August (ail Mondays). 
One of the centre's patt-time teachers has agreed to cover the teaching duties of those 
who ai·e invo lved at these times. I respect the impo1tance of not intenup ting the teachers 
unnecessa1ily while they are teaching your children. This will be done at no cost to the 
centre. 

Should you accep t this invitation, you may appear in some of the video footage should 
you be at the centre during those times. If you are a pru·ent o f one of the children chosen 
for a case study I would ask yo u to paiticipate in a weekly discussion about your child 's 
leaming that relates to the video footage. Children's experiences in the home can be 1ich 
in technological leaming ! This would take about half an hour and can happen either face 
to face o r by telephone, and at a time that is convenient for you. 

You are under no obligation to accept this participation . If you decide to pa1t icipate, yo u 
have the right to: 

• Decl ine to answer any particular question; 
• Withdraw fro m the project at any po in t be fo re the final repait is w1itten; 
• Ask any questions about the study at any time; 
• Prov ide infonnation on the understand ing that your narne wi ll not be used unless 

you give permission to the researcher; 
• Be given access to a summa1y of the projec l fin dings when it is concluded; 
• Have the righl 10 ask that video/aucl io lape be turned off at an y time. 

You may also requesl to have this in fo rmation sheet tra ns lated into another language or have 
it explainecl in a language that yo u foe l mo re lamiliar with. Should yo u be asked to 



participate in a discussion, you may also request that a translator be present. This will be 
gladly done at no cost to you. 
At the conclusion of the project, you will be invited to read the project findings in their 
entirety (i.e. what I h~d in to my.research ~upervisor) or you can read a booklet that will be 
prepared as a synopsis of the findmgs. Copies of some of the video footage and notes from 
discussions may b e kept and used by me to report the findings to others involved in education 
( e.g. student teachers, in an education article, e.t.c.) Neither your name, nor that of the 
children or teachers will be used without specific consent. 

My research project will be supervised by Dr. Barbara Jordan at Massey University in 
Palmerston N 011h. In the past she has taught the paper: "Technology and Social Studies in 
the Early Years Cmriculum" . She is very knowledgeable about technology education and 
about infants and toddlers and has an obvious appreciation for th e level of thinking that 
babies and toddlers can engage in. As you can imagine, she is a perfect choice to supervise 
this project. 

Project contacts 
Dming the research project you may find that you have questions or issues that you would 
like to discuss. At any point, please feel free to contact me. This can be done by phoning: 

after hours 
Tuesdays, Thursdays and some Mondays 

at any point, or ifl am unavailable on the other two numbers. 
Altem atively, you can contact Dr. Barbara Jordan on (06) 356 9099 xtn 8854 during working 
hours. 
The centre superviser will also be available to answer any questions to the best o f her ability. 

Committee Approval Statement 
This project has been reviewed and approved by the Massey University Human Ethics 
Cornmittee, PN Application 04/70. If you have any concerns about the conduct ofthis 
research, please contact Professer Sylvia V. Rumball, Chair, Massey University Campus 
Hum an Ethics Committee: Palmerston North, telephone (06) 350 5249, email 
humanethicspn@rnassey.ac .nz. 

And finally 
If yo u agree to paiticipate in this research project, please sign the consent fo1m .and place it in 
[name]'s newsletter pocket at centre. Again , please do not hesitate to contact e1ther myself, 
Dr. Jordan, or the centre supervi ser to di scuss ai1y aspect of this project. 

Th ank you ve1y rnuch for your co-op eration. 

Anita Mortlock 

[ 



111111 

--
--

-·~ ·--

'1riiif' Massey University 
.,..Jfl1,,,. COLLEGE OF EDUCATION 

Te Kupenga o Te Malauranga 

Research Project 

LEARNING AND TEACHING 
Private Bag 11 222 
Palmerston North 
New Zealand 
T 64 6 356 9099 
F 646351 3383 
www.massey.sc.nz 

Technology Education for Infants and Toddlers: 
Four Illustrations 

Information Sheet for Staff 

Introduction 
Kia Ora! My name is Anita Mortlock but you might know me as "Quinn 's Mum" . I am aiso 
invoived in teacher-training at Wellington College of Education as a lecturer. My third "hat" 
is that of a student at Massey University where I am completing the requirements of a degree 
in Eariy Childhood Education. 

I have opted to do a research project for my final paper and am hoping that you can help me. 
l am very interested in technology education and how teachers might fac ilitate and extend the 
leaming of infants and toddiers in this area. 

About the project 
Technology education is a relatively ' new' cmTiculum area, but its importance is being 
increasing ly recognized . Unfortunately, there is very littl e research o r literature available to 
guide teachers in their thinking about, and provision of technology education. I would like to 
document some of the ways that the teachers at this childcare centre provide for the 
techno logy learning ofsome of the infants and some of ù1 e tocld lers by d eveloping some case 
studies. 

These will be dcveloped through: 
• An initial conccpt-mapp ing exercise (to deve lop shared unclcrstandings between 

mysel f and the teachers ). 
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• Studies of profile books about the case study children . 
• Discussions with the p1imary caregivers of the case study child ren. 
• Discussions w ith the parents of the case study children. 
• Video footage of the teachers and children working technologically. 

I shall focus mainly on two infants and two toddlers (to keep the amount o f infonnation 
manageable ). I would like to invite the en tire centre to participate. Because this childcare 
centre runs a p rogramm e where all children have an opportun ity to internet with each 
other, they m ay play/work with the four children who I am focusing on at some point. 
Another special feature of this centre is the nature of the information-sharing and 
collaboration that happens between the teachers . Therefore, every teacher is invited to 
contribute their observations and thoughts about the technology leaming of the four case 
study children. 

At present, I would like to be p resent in the childcare centre on the following dates to 
take video foo tage: 
7m July, 14th July, 2 1st July, 28ù1 July (ail Wednesdays). 

After each session of video taping, the foo tage would be analysed. There would then be 
two fo llow-up discussion times with the primary caregivers of the case study children . 
This would take about an hour each discussion, and wo uld hopefülly happen on the 
fo llowing dates: 
12th July, l 9ù' July, 26th July, 2nd August (ail Mondays 
Teacher One: 1 :30-2:30 and Teacher Two: 2:3 0-3 :30. 
One of the centre's par1-time teachers has agreed to cover the teaching duties of those 
who are involved at these times. This will be done at no cost to the centre. 
Fo llow up discussions with the o ther teachers and with the parents o f the case study 
children wo uld take place when needed at a time that is mutually convenient. 

Shoulcl you accept this invitation, you may appear· in some of the video footage and some 
aspects of your work with children may be cli scussecl and/or wri tten abo~t.. Y~u may be 
asked fo r yo ur comment. Because I am not in the centre daily, your pru:1c1p at10n would 
mean that I would ask yo u to 'jo t' clown anything of interest (technolog1cally) that the 
foc us ch ildren do . Similarly you may want to record any refl ecti ons or ideas that you 
have. 

You are under no obligation to accept th is pa11icipation . If yo u clecide to pa rticipate, yo u 
have the right to: 

• Decline to answer any particu lar question; 
• Withdraw from the project at any po int before the fin al repo11 is wri tten; 
• Ask any questions about the stucl y at any time; 
• Provide in fo rmation on the understanding th at yo ur name will no l be used unless 

yo u give permission to the researche r; 
• Be given access to a summary o f the p roject fi ndings when it is conc luded ; 
0 Have the right to ask that vid eo/audio tape be turned off al any time. 
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You may also request to have this infonnation sheet translated into another language or have 
it explained in a language that you feel more fanüliar with. Should you be asked to 
pruticipate in a discussion, you may also request that a translator be present. This will be 
gladly done at no cost to you. 

At the conclusion of the project, all data will be retumed to the centre. You will also be 
invited to read the project findings in their entirety (i.e. what I hand in to my reseru·ch 
supervisor) or you can read a booklet that will be prepared as a synopsis of the findings. 
Copies of some of the video footage and notes from discussions may be kept and used by m e 
to report the findings to others involved in education (e.g. student teachers, in an education 
aiticle, e.t.c.) Neither your nrune, nor that of the children or their parents' will be used 
without specific consent. 

My reseru·ch project will be supe1vised by Dr. Bru·bru·a Jordan at Massey University in 
Palmerston No1th. In the past she has taught the paper: "Technology and Social Studies in 
the Early Yeru·s CmTiculum". She is very knowledgeable about technology educat:ion and 
about infants and toddlers and has an obvious appreciation for the level of thinking that 
babies and toddlers cru1 engage in. As you can imagine, she is a perfect choice to supervise 
this project. 

Project contacts 
Dming the research project you may find that you have questions or issues that you would 
like to discuss. At any point, please fee l free to contact me. This can be clone by phoning: 

after hours 
Tuesdays, Thursdays and some Mondays 

 at any point, or ifl am unavailable on the other two numbers. 
Alternatively, you can contact Dr. Bru·bai·a Jordan on (06) 356 9099 xtn 8854 during working 
hours. 
The centre supervisor will also be available to answer any questions to the best of her ability. 

Committee Approval Statement 
This project has been reviewed and approved by the Massey University Human Ethics 
Committee, PN Application 04/70. If you have ru1y concems about the conduct ofthis 
research, please contact Professor Sylvia V. Rumball, Chair, Massey University Campus 
Human Ethics Committee: Palmerston North, telephone (06) 350 5249, email 
humanethicspn@massey.ac.nz. 

And finally 
If you agree to participate in this research project, p lease sign the consent f01m and place it in 
Quinn's newsletter pocket at centre. Again, please do not hesitate to contact either myself, 
Dr. Jordan, or the cen tre supervisor to di scuss any aspect of this project. 

Thank you ve1y much for your co-operation. 



Appendix 3: Consent forms 

Permission to access the families, teachers and children of 
[childcare centre] for research 

On behalf of the Management Committee at [Childcare Centre] we: 

Have received the research proposai of Anita Mortlock to undertake a research 
project about technology education with infants and toddlers. 

We believe that we understand the proposai and the information that has been 
provided. 

We do/do not grant you permission to undertake your research project at the centre. 

We do/ do not grant you permission to access the children, families and teachers 
belonging to the centre for the purposes of your research. 

We do / do not grant you access to seek permission from individual families/whanau 
to access their child 's portfolio books. 

We do / do not grant you access to seek permission from individual families/whanau 
to video their children at centre. 

We do / do not grant you access to seek permission from individual families/whanau 
to interview them about their child's technology work. 

We do/ do not grant you access to seek permission from individual teachers to 
video them while teaching at the centre. 

We do/ do not grant you access to seek permission from individual teachers to 
interview them. 

Signed: 

Date: 
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Technology Education for infants and toddlers: 
Four Illustrations 

PARTICIPANT CONSENT FORM: PARENTS 

This consent from will be held for a period of five (5) years 

1 have read the Information Sheet and have had the details of the study explained tome if requested. 
My questions have been answered to my satisfaction , and I understand that I may ask further 
questions at any time. 

Please circle the following : 

1 agree/do no t agree to being audio taped if asked for an interview. 

1 wish/do not wish to have the audio tapes featuring myself returned tome (if applicable). 

1 agree/do not agree to being video taped. 1 agree/ do not agree to having sections of some of the 

video footage featuring me used to inform others interested in this tapie. 

1 do/ do not give permission for the researcher to access my child's portfolio book. 

1 agree/do not agree to my child(ren) be ing video taped. 

1 agree/ do not agree to having sections of some of the video footage featuring my child(ren) used to 

inform others in terested in this tapie. 

lt has been decided that the video tapes will be held by the centre after the completion of the project 
as they will feature other children in the centre as well as the case study ch ildren. Copies of some of 
the footage will be retained by the researcher for the purposes of sharing the information w ith others , 
subject to consent. 

1 agree to participate in this study under the conditions set o ut in the Information Sheet. 

1 ag ree to a llow my child(ren)'s participation in this study under th e conditions set out in th e Information Sheet. 

Signature: Date: 

Full name of person 
signing (please print) 

Full name of 
child(ren) 
(please print) 

Relationship to 
child(ren) 

Please re turn to centre and place in [name]'s newsle tter pocket. Thank yo u for your co­
operation. 



Technology Education for infants and toddlers: 
Four Illustrations 

PARTICIPANT CONSENT FORM: STAFF 
(lncludes all permanent staff, relief teachers and students) 

This consent form will be held for a period of five (5) years 

1 have read the In form ation Sheet and have had the details of the study explained to me. My 

questions have been answered to my satisfaction, and I understand that I may ask further questions 

at any time. 

1 agree/do not agree to being audio taped (if an interview is required) . 

1 wish/do not wish to have my audio tapes re turned to me. 

1 agree/ do not agree to the researcher having access to my work in ch ildren's portfol io books. 

1 agree/do not agree to being video taped whi le teaching. 

1 agree/ do not agree to having sections of some of the video footage featuring me used to inform 

others interested in this tapie. 

lt has been decided that the video tapes will be held by the centre after the completion of th e projec t 

as they will feature other ch ildren in the centre as well as the case study children. Copies of some of 

the footage will be retained by the researcher for the purposes of sharing the inform ation with others, 

subject to consent. 

1 agree to participate in th is study under the conditions set out in the Information Sheet. 

Signature: Date: 

Full Name - printed 

•• 
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Ei leen has shown an intense and sustained interest in painting over 
time. This photograph shows the importance of well-designed 
equipment to children 's work. The design of this easel means that 
children who are not yet standing can still pruticipate in painting 
comfo,tably. Technology that is viewed as disempowering by the 
teachers includes walkers and computers for infants and toddlers . 
These were seen to "hothouse" particulru· skills and hurry 
development through implying that what children could do 
unassisted by themselves is not 'enough ' . 

When visiting the cenh·e one day I observed 
Hattie experimenting with taking her bib off 
Once off she waved it at Eli (teacher), who 
put it back on agai.n. This happened several 
times. 
Dw-ing another visit some weeks later, I 
noticed that ail of the toddlers were given 
yoghu,t for aftemoon tea, and that as soon as 
their bowl had been placed in front of them 
they ail took their bibs off. Discussion with 
Kapiti (teacher), Arywyn (teacher) and Naeve 
(teacher) showed me that the interes t and 
ski lis in using the bibs had 'spread ' and had 
been incoqJorated into a mealtime routine that 
also included the ea tin of o hmt. 



Appendix 6 

Appendix 7 

Ù1 thi s picture Eileen and Hattie play 
"peek-a-boo" with each o ther using the 
white cubby and the cardboard box 
that the teach ers h ave p rovided. 
Gunvor (2000) detenn ined that when 
teachers provide large stmc tures in the 
infan t/toddler environment, the 
children have increased oppo1tunity to 
create their own group gam es 
(sometimes known as "glee sessions"). 
T hese times are typ ified by the 
children developing reciprocal games 
(a basic 1i tual/system) and through 
exploring the dynamic between their 
body and the given s trncture. 

The teachers h ave p ro vicled s traws and 
bubble mix, as we!J as bubble-loops to blow 
bubbles. Ally tak es a s traw an d inse1i s in to 
the con tainer o f bubble mix. She puts her 
mouth to the s traw and .. . sucks . She screws 
her face up and sp its ù1e bubble mix out. 
Neal says : "No. Yo u blow". T he teachers 
take All y for a drin k. She returns to the area 
and watchcs Nea l fo r a while. Ally then 
takes a s traw and blows, making lots of 
fro thy bubbles. 
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Appendix 8 

Towards the end of the project, Erin, one of the teachers was involved in an 

unplanned moment where she and two o f the children explored the process of 

communicating (through drawing) the motion associated with the fiVheels on the Bus 

song. It is impo1t ant to note that this experience most probably would not have been 

successful , had it been planned . Erin used her knowledge of the children and of 

technology to recognise and util ise a moment that had much technology potential. The 

fo llowing is from my fi eld notes : 

Erin) believes that one of the basic ski lis to drawing (including design drawing) is the ability 
to draw circles, fines and dots. With the children 's current interest in vehicles, Erin) found a 
"natural moment" to inc01porate drawing and singing "The Wheels on the Bus". At a stage 
where the children are not yet able to draw representational things, Erin has introduced the 
idea to them that they can make marks that signify the movement of certain parts of the bus­
depicting the movement of mechanisms- wheels (circular drawing), wipers (fines) and the 
horn (dots). Anning (1994) suggests that this can be a difficult taskfor children engaging in 
design drawing, but Erin 's work here ma/ces me wonder about the many positive implications 
of introducing experiences such as this, and la ter des ign efficacy. 

The toddler that drew this pic ture la.ter re-enacted this expe1ience at home, including the 
singing of the song. The resulting picture is on the left . 

Pictures of motion: At centre (l eft) and home pictu re (right). 
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