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Abst­ract

Tech­no­lo­gy edu­ca­tion in the Finnish com­prehensive scho­ol is an integra­ted sub­ject, “Tech­no­lo­gy and the Individu­
al” being one of the cross-curricu­la themes. It is accepted that stu­dents’ conceptions are rela­ted to their teachers’ 
conceptions. From the view­point of prima­ry tech­no­lo­gy edu­ca­tion and the development of prima­ry teacher edu­
ca­tion, it is im­portant to know teacher stu­dents’ perceptions of tech­no­lo­gy and tech­no­lo­gy edu­ca­tion. This stu­dy 
fo­cu­ses on how prima­ry teacher stu­dents think about tech­no­lo­gy. Results sho­wed that teacher stu­dents understand 
tech­no­lo­gy from quite a limited perspective, thinking that tech­no­lo­gy in their everyday life is mostly ba­sed on do­mes­
tic appliances, com­pu­ters and mo­biles. Although the teacher stu­dents’ perceptions of tech­no­lo­gy were limited, their 
overall ex­periences to­wards it were po­sitive. After the cross-curricu­la course, they viewed tech­no­lo­gy mo­re bro­adly, 
understanding e.g. the histo­ry of tech­no­lo­gy, tech­no­lo­gical responsibility and its im­pact at the individu­al, so­cial and 
glo­bal level. Empha­sis was pla­ced on the teacher stu­dents’ abilities to apply tech­no­lo­gy and use it with their pu­pils 
in their fu­tu­re teaching pro­fession. Despite limita­tions, the stu­dy pro­vides insight into teacher stu­dents’ perceptions 
of tech­no­lo­gy and it also contribu­tes for further understanding in the area of cross-curricu­la themes.
Ke­y words: tech­no­lo­gy edu­ca­tion, perceptions, prima­ry edu­ca­tion, teacher edu­ca­tion. 

Intro­duction

Tech­no­lo­gy has been defi­ned in a num­ber of ways over the past decades and the traditio­nal view of 
tech­no­lo­gical knowledge as an application of scientific knowledge has been critized (see e.g. McCormick, 
2004; McRobbie, Ginns and Stein, 2000). There is a bro­ad consensus that tech­no­lo­gy encom­passes 
much mo­re than sim­ply objects. In bro­ader defi­nitions, tech­no­lo­gy has been seen to have several dimen­
sions. According to McRobbie et al. (2000), tech­no­lo­gy has a human as well as a so­cial dimension; it is 
a pro­cess, it is situated, and tech­no­lo­gy leads to the development of pro­ducts, or artefact. Also Ro­well 
(2004) acknowledges the so­cial-cultural character of tech­no­lo­gy as a human endeavour. McCormick 
(2004) discusses the content of tech­no­lo­gical knowledge. Tech­no­lo­gical knowledge includes pro­cedural 
knowledge, for exam­ple design, pro­blem solving, planning, systems analysis, mo­delling, and metacogni­
tion, but it may contain conceptual knowledge in a different way as science education. A crucial factor 
in the design and construction of artefacts in a tech­no­lo­gical pro­ject is knowledge of materials and their 
relevant pro­perties (McRobbie et al., 2000). Pavlo­va (2005) has discussed the influence of so­cial change 
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28 on tech­no­lo­gy education. She suggests that in tech­no­lo­gy education classro­oms, students should be invol­
ved in democratic debates on the future outlines of tech­no­lo­gical development, the development of their 
so­cial and eco­lo­gical sensitivities, and discussion on the ro­le of designed objects in the life of contem­po­
rary so­ciety. Thus the multifaceted view of tech­no­lo­gy should be taken into account in education.

In previo­us research, it has been found for exam­ple that primary scho­ol teachers tend to perceive 
tech­no­lo­gy as being linked with com­puters and high­ly tech­nical advanced machinery, and many do 
not realize that tech­no­lo­gy is already a part of their instruction. When studying pupils’ experiences, 
Svensson and Ingerman (2009) found that children have qualitatively different ways of understanding 
tech­no­lo­gical systems. These were, 1) fo­cusing on the use of particular objects, 2) over-fo­cussing on the 
function of the objects, 3) seeing them as a part of a pro­cess, 4) seeing them as system com­po­nents and 
5) understanding objects as being em­bedded in systems. Pupils’ also have been found to have negative 
asso­ciations to­wards industry and despite being reminded about its im­portance (Cullingford, 2004). Ho­
wever, in the bro­ad view of tech­no­lo­gy, industry is part of it. 

Students’ conceptions about tech­no­lo­gy have been studied less. Recently, Mawson (2010) studied 
5-10 year olds’ conceptions of tech­no­lo­gy. According to De Miranda (2004), the absence of research on 
learning and instruction in tech­no­lo­gy education could be attributed to a lack of theo­retical grounding in 
the field. He com­pares tech­no­lo­gy education with the contem­po­rary view of science education, and these 
two fields could be seen to be co­herent.

In the Finnish natio­nal co­re curriculum (2004), tech­no­lo­gy education is integrated into different dis­
ciplines, thus affecting every teacher. Primary scho­ol teachers in particular, have to think how tech­no­lo­
gy education can be incorpo­rated in their instruction. Teachers’ perceptions of a subject may affect how 
they teaching it. For exam­ple, there is interaction between the influence of primary teachers’ perceptions 
of information and com­munication tech­no­lo­gy and their pedago­gy (Lo­veless, 2003). It is essential for 
the teacher to be knowledgeable in order to stimulate a po­sitive attitude to­wards tech­no­lo­gy in the pupils 
(Ro­haan, Taco­nis and Jo­chems, 2010). Ro­haan et al. (2010) identified aspects of tech­no­lo­gy-specific te­
acher knowledge which are likely to play a ro­le in this pro­cess.

The major aim of contem­po­rary tech­no­lo­gy curricula for primary scho­ols is to equip students with 
the understanding and skills which will enable them to participate effectively in pro­ductive and inno­va­
tive activity, in a world that is beco­ming increasingly tech­no­lo­gical. This means that students need to 
develop a com­prehensive understanding of tech­no­lo­gy that encom­passes all of its dimensions. In order 
to achieve this aim, it is expected that teachers should be able to plan and im­plement learning experien­
ces that would pro­mo­te students to engage in the understanding of tech­no­lo­gy.

According to the Finnish Natio­nal co­re curriculum (2004), the objective of integrating instruction 
is to guide pupils to­wards examining pheno­mena from perspectives relating to different fields of know­
ledge, thereby elabo­rating themes and emphasizing general educatio­nal go­als. Integration is described in 
cross-curricular themes which represent emphases most central to educatio­nal and teaching work. Cross-
curricular themes are to be present in co­re and optio­nal subjects, in joint events such as assem­blies, and 
are to be manifest in the scho­ol’s operatio­nal culture. One of the cross-curricular themes is “Tech­no­lo­gy 
and the Individual”. This theme helps the pupil both to understand the individual’s relationship to tech­
no­lo­gy, and to see the im­portance of tech­no­lo­gy in our daily lives. Basic education has to offer a funda­
mental knowledge of tech­no­lo­gy, its development and its im­pact, guiding the pupils to­wards sensible 
choices, and leading them to consider the ethical, mo­ral and equality issues asso­ciated with tech­no­lo­gy. 
Instruction must advance understanding of the operating principles of to­ols, equipment and machines, 
and teach the pupils how to use them.

The pupil will co­me to understand tech­no­lo­gy, its evo­lution, and its im­pact on different spheres of 
life, different sectors of so­ciety and the environment; learning to use tech­no­lo­gy responsibly, learning to 
use information tech­no­lo­gy equipment, pro­grams and data networks for vario­us purpo­ses, and learning 
to take a stand on tech­no­lo­gical choices evaluating the im­pact of to­day’s tech­no­lo­gy-related decisions 
on the future.

The co­re content is tech­no­lo­gy in everyday life, so­ciety, and lo­cal industrial life; the development of 
tech­no­lo­gy and the factors affecting that development in different cultures, in vario­us spheres of life, and 
in different eras; the development, mo­delling, and assessment of tech­no­lo­gical ideas; the life-cycle of 
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pro­ducts; information tech­no­lo­gy and the use of data networks; tech­no­lo­gy-related issues of ethics, mo­ra­
lity, well-being, and equality; tech­no­lo­gy and future so­ciety. Concluding, we can point out that the view 
of tech­no­lo­gy in the Finnish co­re curriculum is very bro­ad corresponding to the defi­nitions discussed 
abo­ve. In the literature cross-curricula themes are also called thematic or interdisciplinary instruction.

The aim of this study was
•	 to investigate primary scho­ol teacher students’ perceptions of tech­no­lo­gy in cross-curricular the­

me studies
•	 to identify how thinking about tech­no­lo­gy changes while studying of the cross-cultural theme.

Met­ho­do­lo­gy of Research

Primary scho­ol teacher students participating in the study were primary scho­ol teacher students in 
their first and second year of education. In our primary scho­ol teacher education, students beco­me fami­
liar with cross-curricular themes through group work, each group having its own particular cross-curricu­
lar theme. These studies last two years, six lessons in the first year and eight in the second. The teaching 
appro­ach is collabo­rative at every stage. The first year students search for information on their theme and 
then write a theo­retical report. During the second year, they plan intervention for its use in scho­ol and 
then pilot it. The groups co­me to­gether, each presenting its ideas on their own theme in question. The 
students in this study participated in the “Tech­no­lo­gy and the Individual”-group.

The metho­do­lo­gy of this study is qualitative. The data consists of mind maps, writings and students’ 
reports befo­re and after the course of “Tech­no­lo­gy and the Individual”. During the two years, teacher stu­
dents wro­te small narratives and drew mind maps on the issue of tech­no­lo­gy. The data varied according 
to the group, the size of which varied from eight to seventeen teacher students, depending on the case. 
Due to the fact that so­me of the teacher students changed the group and others accelerated their studies, 
the num­ber of teacher students participating is not the same at the beginning as at the end of the course. 
(see Table 1.)

Table 1.	 Description of the par­ticipants.

Group Starting 
Year

Num­ber of teacher 
students Data Final Year Num­ber of

teacher students Data

1 2005 16 wri­tings
mind maps 2007  8 Wri­tings

re­ports

2 2006 16 wri­tings
mind maps 2008 11 Wri­tings

re­ports

3 2007 15 mind maps 2009 17 mind maps
re­ports

Total 47 36

Both the writings and mind maps were analyzed by using content and discourse analysis. The her­
meneutic cycle was used to check the quality of the interpretive inquiry. Because mind maps during the 
two first cases gave better information on the teacher student’s perceptions of tech­no­lo­gy, when the third 
group started in 2007 we only used mind maps instead of writing. Only the third case data also included 
mind maps constructed after the course.

Data analysis was conducted qualitatively due to the small num­ber of participants and the aims of 
the study. The data has been catego­rised to suit this present study, but so­me ideas from previo­us studies 
have been also utilised (see e.g. Briggs, 1982). The SOLO taxo­no­my is used to describe the com­plexity 
of the mind maps. According to Briggs (1982), the Structure of the Observed Learning Outco­me (SOLO) 
taxo­no­my is divided into fi­ve major levels: 1) pre-structural, 2) uni-structural, 3) multi-structural, 4) rela­
tio­nal and 5) extended abstract. In this study, we used only four major levels to describe the com­plexity 
of the mind maps, the pre-structural and uni-structural levels being com­bined (see Table 2). The classifi­
cation criteria are shown in Table 2.
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30 Table 2.	 SOLO-taxo­no­my of teacher stu­dents’ mind maps.

SOLO-taxonomy Criteria
1.Pre-struc­tural and unistruc­tural mind maps -unconnec­ted information, lac­king organi­sation

-simple and ob­vious connec­tions with concepts
2.Multistruc­tural mind maps -a number of connec­tions may be made, but the me­ta-connec­tions 

betwe­en them are missing
3.Re­lational le­vel -the sig­nifi­cance of the parts in relation to the whole
4. Ex­tended abstract le­vel -connec­tions with concepts

-ge­ne­rali­sed principles and ide­as 

The data was analyzed using the methods of inductive analysis, and from this we searched for the­
mes versus the im­po­sing of predetermined co­des. The co­des and catego­ries specifi­cally emerged from 
the writings and mind maps while the descriptive themes were constructed based on the co­re ideas that 
emerged from the different teacher students’ writings.

Results of Research

Writings at the start of this course: What do­es tech­no­lo­gy mean to you?

Figure 1 shows results from the analysis of teacher students’ writings at the onset of the courses in 
2005 and 2006. Students view tech­no­lo­gy as being 1. everyday tech­no­lo­gy, e.g. fo­od, everyday life, mo­
bility, ho­me tech­no­lo­gy, 2. tech­no­lo­gy in entertainment e.g. leisure time, music, mo­vies, 3. tech­no­lo­gy 
in com­munication such as the mo­bile pho­ne, 4. energy from the viewpoint of consumption, 5. com­puter-
assisted studies, the Internet and searching for information.

Figu­re 1. 	 Teacher stu­dents’ (n=32) per­ceptions of techno­lo­gy revealed in their wri
tings at the start of cour­ses in 2005 and 2006.

Results sho­wed that primary scho­ol teacher students understand tech­no­lo­gy from quite a limited 
perspective. They think that tech­no­lo­gy in their everyday life included machines and equipment such as 
com­puters, do­mestic appliances and vehicles.

In ma­ny wa­ys, tech­no­lo­gy for me means its hou­sehold use e.g. the coffeema­ker, the oven…

Also a few had perceptions concerning e.g. fo­od and clothes.
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I ra­rely think about all the rela­ted tech­no­lo­gies e.g. fo­od tech­no­lo­gy.
The ma­nu­factu­ring of my sports sho­es requires tech­no­lo­gy.

So­me teacher students think that in everyday life tech­no­lo­gy includes transport and the use of the 
vehicles such as the airplane, car, train and bike, for instance.

Tech­no­lo­gy for me means when I sit in the train and go ho­me…..
Cars ha­ve tech­niqu­es which require tech­no­lo­gy.

Teacher students wro­te also about entertainment. Most of the primary scho­ol teacher students 
thought that they used tech­no­lo­gy during their free-time e.g. music, mo­vies and television.

I have to listen to music in my free-time.
I needed tech­no­lo­gy when I turned on the radio or CD player.
I watch television.

Tech­no­lo­gy is useful in com­munication with friends or with parents. Almost all the teacher students 
mentio­ned the mo­bile pho­ne.

Thanks to my Mo­bile, tech­no­lo­gy is always with me. I can call my friends or my parents from 
anywhere.

I use my mo­bile everyday. It is a part of me.
Tech­no­lo­gy is im­portant. I use Messenger or Skype to contact my friends.

Teacher students wro­te also about energy. Only the teacher students participating in the 2006 wro­te 
that tech­no­lo­gy could be electricity or a heating system. They only wro­te about energy consumption, not 
energy pro­duction.

Our hea­ting system inclu­des tech­no­lo­gy.
Electricity in the ho­me needs tech­no­lo­gy.

Most of the primary scho­ol teacher students thought that tech­no­lo­gy belongs to teaching and lear­
ning. They gave so­me exam­ples of its use in university, scho­ol lessons or at ho­me. They referred to the 
Internet and its use in searching for information.

Tech­no­lo­gy supports my learning. I use the Internet when searching for informa­tion on a scho­ol 
task.

Tech­no­lo­gy means that I use the Internet daily when searching for informa­tion.
…an effective source of informa­tion no­wa­da­ys is the Internet.
Internet and its possibilities in the teaching pro­cess.
Usa­ge of the Internet for stu­dying….

Mind maps at the start of this course: What do­es tech­no­lo­gy mean to you?

Mind maps were used each year at the start of the course and tho­se pro­duced in 2005 and 2006 (ca­
se 1 and 2) were quite sim­ple. Ho­wever the mind maps pro­duced in 2007 were com­plicated and were 
extensively orientated to­wards tech­no­lo­gy (see Table 4.).
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32 Tab­le 4. 	 Clas­si­fi­cation of the teacher stu­dents’ mind maps at the start  
of their cour­se.

Clas­si­fi­cation of mind maps Case 1
at the start of 2005

Case 2
at the start of 2006

Case 3
at the start of 2007

Pre-struc­tural/unistruc­tural  5  3  0
Multistruc­tural 11  9  0
Re­lational le­vel  0  4  5
Ex­tended abstract le­vel  0  0 10
Total 16 16 15

In 2007, the teacher students’ mind maps included the histo­ry of tech­no­lo­gy and industrial tech­no­lo­
gy e.g. fo­od and medical tech­no­lo­gy as well as mind maps on ethical questions and tech­no­lo­gical risks 
e.g. the development of weapons, pollution and the depletion of natural resources. Figure 2 is a classifi­
cation at the relatio­nal level of teacher students’ mind maps.

technology 
and th­e h­um­an 

technology and 
so­ciety 

technology 
no­wadays 

h­isto­ry o­f 
technology technology and 

everyday life 

technology 
in future tech­no­lo­gy in 

school  

Tech­no­lo­gy and th­e Individual 

Figu­re 2. 	 An example of teacher stu­dents’ mind maps at the start of the cour­se in 
2007. The mind map is clas­si­fied at the relational level (see Tab­le 2).

The student wro­te that tech­no­lo­gy could be understo­od as being both at the so­cietal and perso­nal 
level. He also used concepts concerning the histo­ry of tech­no­lo­gy, tech­no­lo­gy no­wadays and the futu­
re, tech­no­lo­gy at scho­ol and our everyday life. (see Figure 2.) His mind map cannot considered to be 
at an extended abstract level because he did not write about the risk of tech­no­lo­gy at the lo­cal or glo­bal 
level.

What are the teacher students’ experiences of tech­no­lo­gy?

Teacher students’ perceptions of tech­no­lo­gy are classified as being either po­sitive or negative. per­
ceptions. Most of teacher students had po­sitive experiences of tech­no­lo­gy at start of the course most (see 
Table 3).
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Table 3.	 Teacher stu­dents’ descriptions of their own experiences of techno­lo­gy.

Descriptions Writings at the start 
of 2005

Writings at the start 
of 2006

Mind maps at the start 
of 2007 Total

Posi­ti­ve ex­pe­rience 31 28 4 60
 Easy  1  0 1  2
 Essential 14 10 2 26
 Use­ful 10 11 1 22
 Important  6  7 1 14
Ne­gati­ve ex­pe­rience  6 10 16
 Unple­asant  3  3 0  6
 Harmful  2  6 0  8
 Di­strac­ting  1  1 0  2

In this study, we are only reporting tech­no­lo­gical experiences sho­wed by students at the start of the 
course. In 2007, on the who­le the mind maps contained few experiences concerning tech­no­lo­gy. The te­
acher students generally shared po­sitive experiences of tech­no­lo­gy such as:

We are used to tech­no­lo­gy, I do not even think about it.
Com­pu­ters can do almost everything.
…we ha­ve adapted to our tech­no­lo­gy.
Tech­no­lo­gy is very im­portant in my life.
I use the com­pu­ter every day, it’s an im­portant part of my life.

Negative perceptions to­wards tech­no­lo­gy were related to perso­nal experiences or the negative in­
fluence of tech­no­lo­gy in so­ciety e.g. pollution or unem­plo­yment. Negative perceptions were apparent in 
descriptions in which teacher students felt the need for mo­re tech­no­lo­gical literacy.

I do not like com­pu­ters.
I’m not a tech­nical pro­digy. Through scho­ol, I ha­ve im­pro­ved a little.
I would like to learn to im­pro­ve my com­pu­ter skills.
I am afraid that tech­no­lo­gy is everyw­here; we cannot pro­tect ourselves against it.

Reports: What did the teacher stu­dents learn?

After the course teacher students wro­te that they got so­me ideas for their pro­fessions, reporting that 
they were able to plan learning experiences. They linked tech­no­lo­gy with com­puters and wro­te about 
the many dimensions of tech­no­lo­gy; the histo­ry of tech­no­lo­gy, defi­nitions of tech­no­lo­gy and tech­no­lo­gy 
relating to building and industry. After the course, teacher students wro­te in their reports that they had:

...understanding about integra­ting tech­no­lo­gy into teaching and learning at the prima­ry scho­ol 
level

…fin­ding in­no­va­tive methods for fostering the effec­tive use of techno­lo­gy in teaching and learning
…being able to use techno­lo­gy for specific areas as well as perso­nal pro­duc­tivity
…integra­ting tech­no­lo­gy into fu­tu­re teaching practice
Tech­no­lo­gy skills in edu­ca­tion and learning are im­portant.
Tech­no­lo­gical integra­tion methods for teaching…
The pro­blems of tech­no­lo­gy in edu­ca­tion are connected with resources and the com­petence of the 

teacher.

Students wro­te and used concepts such as responsibility, glo­balization, the im­pact on po­litics, inqui­
ry based learning, conservation and education for sustainable development.
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The results of this study sho­wed that although teacher students’ perceptions about tech­no­lo­gy were 
quite limited at the start of the course, which supports the findings of Jarvis and Rennie (1996) and Jo­nes 
(1997), they had obvio­usly bro­adened them during the cross-curricula studies. The findings indicated 
that the teacher students understand tech­no­lo­gy via machines and engines, but most of them lack at the 
start of the course perceptions concerning e.g. the development of tech­no­lo­gy or its risks and benefits. 
Most of the sam­ple po­pulation studied were aware of the individual side of tech­no­lo­gy (see McRobbie 
et al., 2000). It is suggested that these findings reflect the traditio­nal disciplinary appro­ach in the primary 
scho­ol curricula for dealing with the subject of tech­no­lo­gy.

According to the results, it became obvio­us that teacher students’ abilities to make mind maps were 
varied and this was a pro­blem as mind maps were used with the different groups of teacher students. The 
third case of data only included mind maps constructed befo­re and after the course. Most of the mind 
maps from 2005/2006 were quite sim­ple, but the mind maps from 2007 were com­plicated and were wide­
ly orientated to­wards tech­no­lo­gy. We are not aware of the reason for this no­ticeable difference between 
the mind maps from different years. Ho­wever, the results of this study indicated that while learning to­ok 
place, the extent of this learning varied. At the end of the course among other things, teacher students 
were well orientated to­wards responsibility.

This study shows evidence that the primary scho­ol teacher students’ perceptions of tech­no­lo­gy bro­
adened and deepened and the human perspective was taken mo­re into account (see McRobbie, 2000). In 
particular, they started to think about the histo­ry of tech­no­lo­gy, tech­no­lo­gy and so­ciety and its im­pacts 
on the individual, at the so­cial and glo­bal level as well as gaining a lot of useful tech­no­lo­gical knowled­
ge during the course. At the end of their studies, the who­le group shared many different perspectives. 
From this it can be concluded that these studies helped the students to understand tech­no­lo­gy in a bro­a­
der way.

Despite limitations, the study pro­vides insight into teacher students’ perceptions of tech­no­lo­gy, also 
contributing to further understanding in the area of cross-curricula themes. How can we integrate tech­no­
lo­gy issues into the curriculum? The Science-tech­no­lo­gy-so­ciety (STS) – appro­ach could also be useful 
in teaching the cross-curricula theme “Tech­no­lo­gy and the Individual” at all levels and in any content 
area of scho­ol subjects. Although tech­no­lo­gical issues co­ver many different subject areas they may also 
take place in non-formal areas of education.
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