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Abstract Today, technology education in Sweden is both a high-status and a low-status

phenomenon. Positive values such as economic growth, global competitiveness and the

sustainability of the welfare state are often coupled with higher engineering education and

sometimes even upper secondary education. Negative values, on the other hand, are often

associated with primary and lower secondary education in this subject. Within the realm of

technology education at such lower levels of schooling in Sweden, different actors have

often called for reformed curricula or better teacher training, owing to the allegedly poor

state of technology education in schools. Recurring demands for a change in technology

education are nothing unique from an historical point of view, however. In fact, the urge to

influence teaching and learning in technology is much older than the school subject itself.

The aim of this article is to describe and analyse some key patterns in technology education

in Swedish elementary and compulsory schools from 1842 to 2010. This study thus deals

with how technological content has developed over time in these school forms as well as

how different actors in and outside the school have dealt with the broader societal view of

what is considered as important knowledge in technology as well as what kind of tech-

nology has particular significance. The long period of investigation from 1842 to 2010 as

well as a double focus on technology as scattered educational content and a subject called

Technology make it possible to identify recurring patterns, which we have divided into

three overarching themes: Technological literacy and the democratic potential of techno-

logical knowledge, The relationship between school technology and higher forms of

technology education and The relationship between technology and science.
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Today, technology education in Sweden is both a high-status and a low-status phenome-

non. Positive values such as economic growth, global competitiveness and the sustain-

ability of the welfare state are often coupled with higher engineering education and

sometimes even upper secondary education. Technology can, in this context, turn into a

straightforward, even apolitical, aspect of society; it is seen as a self-evident and positive

force (cf. Ingelstam 1978, 2013).

Negative values, on the other hand, are often associated with primary and lower sec-

ondary education in this subject. Within the realm of technology education at such lower

levels of schooling in Sweden, different actors have often called for reformed curricula or

better teacher training, owing to the allegedly poor state of technology education in

schools. A Swedish governmental committee—the Technology Delegation (Teknikdele-

gationen)—appointed in 2008 to ‘‘encourage greater interest in mathematics, natural sci-

ences, technology and ICT’’,1 even wanted a complete overhaul of the Technology subject

in compulsory school, grundskolan (SOU 2010:28):

The [technology] subject has a very weak position within teacher education and there

are few teachers with a degree in technology. In school organisation the subject is often

hidden among the natural science subjects and the subject’s priority is low among the

school leadership and politicians. The identity of the technology subject is not clear to

pupils or the general public. According to an investigation by the Technology Dele-

gation ninth-graders make no connection between the technology subject in school and

future higher education and career (SOU 2010:28).

Recurring demands for a change in technology education are nothing unique from an

historical point of view. In fact, the urge to influence teaching and learning in technology is

much older than the school subject itself. The example of Sweden shows that Technology was

introduced as a mandatory subject in general education in the beginning of the 1980s, but that

school technology is actually a much older phenomenon. As early as the nineteenth century, one

can identify educational content that contemporaries sometimes defined as ‘‘technology’’, but

which was integrated with other traditional subjects. At the time of the introduction of the

Swedish elementary school system (folkskolan) in the 1840s, for instance, there were textbooks

in Natural science that included sections on technology (Technologie). In the early twentieth

century, there were also demands for ‘‘technological literacy [bildning] for each and every

one’’, which primarily alluded to the children of workers who went to elementary school.

There are obvious disadvantages to studying the history of education by looking at

various school subjects because many historical events, processes and practices may

remain undiscovered. It would then be impossible to talk about school technology before

the creation of the subject Technology. However, together with a modern, broader defi-

nition of technology, the above examples make it possible to look beyond a traditional set

of school subjects. In this way, we may identify ‘‘technology’’ content in historical

practices (that is, school subjects) that have not been labelled with the word technology. At

the same time, this approach of projecting modern definitions on the past also requires care

regarding possible interpretations.

The aim of this article is to describe and analyse some key traits or patterns in tech-

nology education in Swedish elementary and compulsory schools from 1842 to 2010.2 This

study deals with how technological content has developed over time in these school forms,

1 All translation from Swedish into English has been carried out by the authors.
2 All three authors have contributed equally to the data collection, analysis and writing of this article. The
research on which the article is based has also partly provided material for Hallström et al. (2013).
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as well as how different actors in the school (teachers, principals, teacher educators, etc.)

and outside the school (e.g., engineers) have related to the field of school technology, for

example what kind of technology they have considered important for school and why. The

long period of investigation as well as the double focus on technology as scattered edu-

cational content and a subject called Technology make it possible to identify recurring

patterns, which we have divided into three overarching themes.

Studying school technology as an historical phenomenon

When technology as a school subject was established and introduced in Sweden during the

second half of the twentieth century, it did not emerge out of nowhere. Instead traditions,

practices and discourses that until then had been largely hidden were made visible through

the new subject. As implied above, the choice of the period of investigation requires a

certain approach to what can be said about the knowledge content in schools. It demands a

perspective that enables historians to move beyond subject labels, curriculum documents

and timetables.

In order to carry out this kind of study, we employ a hermeneutic method and analyse a

rich selection of historical material in the form of parliamentary papers (official reports,

government bills, parliamentary debates), material from central school authorities such as

the National Board of Education (Skolöverstyrelsen, formed in 1920, which executed and

followed up reforms and took care of in-service education, etc.) as well as professional

journals, newspapers, textbooks, educational films, curricula, educational policy docu-

ments and interview transcripts from the period of investigation.

In the interpretation and analysis of the material, we characterise technology and its

various dimensions in two ways. The first is to identify how actors at the time used the term

‘‘technology’’ and gave it meaning in an educational context. An obvious challenge in the

analysis is that the term technology has changed a lot since the early twentieth century,

which Schatzberg (2006) also points out:

[Technology] attained the status of ‘‘keyword’’ only in the 1930s, and […] before

this time, issues that historians now discuss in terms of technology were framed in

such terms as useful arts, manufacturing, industry, invention, applied science, and

the machine. In other words, when historians now address ‘‘attitudes toward tech-

nology’’ before 1930, they are employing an analyst’s category not used by the

historical actors themselves (p. 486).

We address this problem by also relying on encyclopaedias of the time, most notably the

dictionary Nordisk familjebok (1891, 1919). This helps in analysing the meaning of the term,

when it cannot be directly derived from its actual use.3 In Swedish, just as in other Germanic

languages, technology is translated as both teknik and teknologi. In the early twentieth

century, the Swedish concept of teknik had a similar meaning to the English equivalents

‘‘useful arts, manufacturing, industry, invention, applied science, and the machine’’

(Schatzberg 2006, p. 486). However, the Swedish concept was also increasingly connected

to engineering, which can be seen in the 1919 edition of Nordisk familjebok (1919).

A second way of dealing with the definition of technology is to rely on a modern,

broader characterisation. Historian of technology Thomas P. Hughes writes: ‘‘Technology

3 Encyclopaedias are not always the best sources of how concepts were actually used, however (Schatzberg
2006, p. 491; Oldenziel 1999, p. 184).
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is messy and complex. It is difficult to define and to understand. In its variety, it is full of

contradictions, laden with human folly, saved by occasional benign deeds, and rich with

unintended consequences […] Few experienced practitioners, historians, and social sci-

entists try to inclusively define technology’’ (Hughes 2004, pp. 1–2). Thus, there is no

universally accepted definition of technology, but an important starting point is that

technology has to do with something material, that is, the designed or human-built world

and how we as humans relate to it (ibid.; Blomkvist and Kaijser 1998).

Having pointed this out, as a modern characterisation of what technology is, we partly

refer to Mitcham’s (1994) definition of technology, which encompasses various dimen-

sions of technology that abounded in the late nineteenth and first half of the twentieth

century, but were not necessarily defined as such by the historical actors. Mitcham’s

fourfold description of technology is as volition, knowledge, activity and object.4 At the

same time, we can conclude that, for example, the systems perspective is largely missing.

Ever since the 1970s, historians and sociologists of technology have studied technology as

systems, since technology not only consists of separate objects but also large technological

systems with other structures, functions and dynamics than the single objects by them-

selves (Hughes 1987; Klasander 2010). The so-called Actor Network Theory also illu-

minates the fact that technology can have the ability to ‘‘act’’ together with human actors in

actor-networks, in which these ‘‘actants’’ constitute driving forces in the development of

technology together with humans (Latour 1987, 1999; Hård and Jamison 2005). Another

question when defining technology has concerned the relationship between technology and

science. Some researchers assert that technology has its foundations in scientific knowl-

edge, whereas others claim that technology is a knowledge domain of its own (Arthur

2009; Hansson 2002).

The research field that this study relates to is tentatively called the history of technology

in general education. Even though this study mainly concerns primary and lower sec-

ondary education, we also count upper secondary education as part of the field as the

international research includes both primary and secondary education. In comparison with,

for instance, the history of science or mathematics education, there has been relatively little

research on the history of technology education (McCulloch 1987; Rudolph 2008).

Characteristic of many studies is that they connect to the history of education, the history

of science as well as technology education research. Consequently, the field is broad and

research problems as well as empirical material exist in tension between several quite

disparate domains. As such, there are generally cross-disciplinary approaches among

researchers, inspired by historical, philosophical, sociological, technological as well as

educational methods and theories. For instance, David Layton, Edgar Jenkins, Karen Zuga,

John Pannabecker and Stephen Petrina have pioneered the field thanks to their connections

to both the history of education and technology education (Layton 1994; Pannabecker

1995; Jenkins 1997; Zuga 1997; Petrina 1998).

There are a few larger themes that have dominated research that this article relates to. A

first theme consists of ideas that have been the basis for and have anticipated technology in

general education, often with researchers going back to the Enlightenment,

4 Technology as volition comprises the will, wish, intention or power that starts the technological activity.
Technology as knowledge consists of the skills and knowledge necessary to perform the technological
activity. Technological activity is the activity performed to reach a goal or fulfil wishes, either by designing
and making or by using technology. In everyday language, technology is used mainly when talking about an
object, that is, a technological artefact. This object is used in a technological activity or it is a result of this.
Technology as volition is supposed to be fulfilled by the artefact that results from the activity (Mitcham
1994, p. 137–160; cf. Lindqvist 1987).
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industrialisation and the origins of modern schooling from the late eighteenth century

onward (e.g., Pannabecker 1994; Chafy 1997). A second theme constitutes various pre-

cursors to technology in general education, for instance, American Industrial arts or

Scandinavian Educational sloyd, although researchers have not always had school tech-

nology as their point of departure (e.g., Foster 2011; Herschbach 1996; Hallström 2009,

2011). A third theme concerns why and how the subject Technology originated in general

education, which has sometimes also included precursors (McCulloch et al. 1985; Elgström

and Riis 1990; de Vries and Mottier 2006; Hultén 2012; Hallström et al. 2013). In this

article, we primarily relate and contribute to the second and third themes.

Technological literacy (Bildung) and the democratic potential of technological
knowledge

There has long been a discourse on technological knowledge that has to do with its

potential for enriching and boosting people’s everyday lives and making them more

effective as citizens. Today, this is called technological literacy in the English-speaking

world (Jenkins 1997; Standards for Technological Literacy 2000), but in late nineteenth

and early twentieth century Sweden, this was instead connected to the German concept of

Bildung. The Swedish allmänbildning (or merely bildning) was derived from the German

word Bildung, meaning comprehensive, all-round knowledge that fundamentally trans-

forms human beings into mature, independent citizens (Högnäs 2001). In conjunction with

technological knowledge, words like praktisk bildning, teknisk bildning and teknisk all-

mänbildning appeared in Swedish professional journals of teachers and engineers, at least

from the early twentieth century.

However, although the word bildning was seldom used as early as the nineteenth

century, arguments promoting a basic, all-round kind of technological knowledge could be

seen, for example, concerning Science textbooks for elementary schools. The textbook

writer J.F. Schlez motivated the section on ‘‘Technologie’’ in Science by reasoning that, ‘‘it

is hardly understandable how an otherwise sensible person can live his entire life drinking

from a glass, looking through windows, viewing himself in the mirror and putting the

glasses on his nose, without even asking out of what and how the glass was made’’ (Schlez

1846, p. 210).

When the concept of teknisk or praktisk bildning became more widespread in the early

twentieth century, it was intertwined with class issues; these were tumultuous years pre-

ceding the introduction of universal suffrage in Sweden in 1918–1921. From the point of

view of the working class, technology education in a more systematic sense was difficult to

obtain since it was delivered at technical upper secondary schools and technical univer-

sities such as the Royal Institute of Technology (KTH), which were primarily available to

the middle and upper classes. It seems, therefore, that technological literacy—teknisk or

praktisk bildning—was primarily lacking in the elementary school due to the limited and

scattered technology education that was carried out there, primarily in Educational sloyd.

One anonymous writer in one of the teacher journals, Svensk läraretidning, thought that it

was imperative that technology education be made available for the greatest possible

number of people, particularly manual workers. However, somewhat dejectedly, he con-

cluded that the Swedish school system was designed to ‘‘obstruct the obtaining of tech-

nological literacy [teknisk bildning] for each and every one who does not belong to the

wealthier classes’’ (Vår praktiska bildningslinje 1902, p. 492).
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In the first decades of the twentieth century, Sweden grew more and more industrialised

and technological artefacts and systems increasingly came to permeate various parts of

society, at the same time as democratisation was dawning with the advent of universal

suffrage. Parallel to this development, technological literacy increasingly became part of

the new civic education in elementary school and the so-called continuation school

(fortsättningsskola). In Sweden, the new subjects introduced in 1918–1919 were called

Hembygdskunskap, Home geography, for elementary school and Medborgarkunskap, Civic

education, for continuation school. These subjects were introduced under the influence of

similar subjects in, for example, Germany (Heimatkunde) and the United States (Home

geography) (Barton 2009).

What would be termed technological literacy today was not very prominent from the

beginning. By using, for instance, Mitcham (1994) as a tool of analysis, we can see that it

was above all Home geography that included a lot of technological objects and activities

associated with the local region already from its inception as an obligatory subject in 1919.

Along with an increased societal dependence on technology in different forms, even civic

education was eventually affected by the technological development from around 1930

onward.

In the early 1930s, the engineer Arvid Centervall made a speech entitled, ‘‘Are our

people interested in technological literacy [teknisk bildning]?’’, in which he questioned a

notion that was commonly held in early twentieth century Sweden, namely, that Swedes

had a strong natural aptitude for all things technical (cf. Elzinga et al. 1998; Mellström

2009):

It is not unusual for both younger and older citizens to become very enthusiastic

over, for instance, new innovation, and instantly want to know everything about it. It

soon becomes apparent, however, that this interest is very superficial. In reality one

should rather compare this with the joy and curiosity of children over new toys. This

hardly constitutes a deeper thirst for knowledge, because as soon as they have learnt

which button to press in order for the device to ‘‘go’’ […] they usually feel satisfied.

When trying to comprehend what is going on, and taking pains to understand why

one should do this or that, there is generally a lack of both patience and power of

concentration.

A shallow interest […] certainly exists to a great extent, and it is sufficient when it

comes to using and taking advantage of technological progress. However, it is not

enough for a nation that wants to carry on constructive activities in this area […] This

requires a deeper interest, an interest that really tries to penetrate the nature of things

(Centervall 1932, p. 5).

Centervall went on to say that it was unfortunate that so many wanted to take advantage

of industrial products but still considered industry itself uninteresting. This was even true

of ‘‘textbooks in civic education’’ (p. 6), by which he probably meant Värner Rydén’s

classic textbook Medborgarkunskap för fortsättnings- och andra ungdomsskolor (1935),

but perhaps also Nils Helger’s Medborgarbok för ungdomsskolor (1930/1935):

While in our public schools we learn names and so on of various cities, plants and

animals, mountains and rivers in foreign countries that we will never see, the pocket

watch, telephone, car, railway engine, printing presses, textile and agricultural

machines […] remain secret mysteries to most of us, despite their great practical

significance (Centervall 1932, p. 6).
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Swedish society was being transformed as regards industry and technology on a grand

scale in the 1920s, although this process slowed down somewhat during the depression of

the 1930s. Nonetheless, it is likely that, at least regarding Civic education, Centervall

(1932) was right to say that modern industry was still so young in Sweden that it had not

yet made an impact on the emerging school teaching about society and civic life.

Apart from industry, however, greater attention was focused on technical issues in civic

education in the early 1930s, facilitated by the focus on the local region that many

stakeholders advocated. The civic issues in the subject were thereby influenced by tech-

nology and this was mirrored in curricula and textbooks. This involved, however, not the

emergence of technology education per se, but rather civics as it was affected by tech-

nology. In the late 1960s, the technology content of Home geography in compulsory school

became even more explicit by the introduction of ‘‘technical phenomena in our everyday

lives’’ (‘‘tekniska företeelser i vardagslivet’’) in the national curriculum (Lgr 69 1969,

p. 180).

In the early 1960s, there was for the first time in Sweden a technology subject in general

education, Technological orientation (Teknisk orientering), which was not mandatory but

designed primarily for boys who would neither go on to higher education nor do a purely

vocational course, a group of pupils which belonged to what in the USA was called ‘‘the

new 50 percent’’ owing to the size of this group. This was not a subject aimed at tech-

nological literacy/Bildung, however, because it was rooted in a vocational tradition and

focused on the technical skills necessary for work in industry (Drawing, Materials science,

etc.) (Lgr 62 1962). It was nevertheless an important stepping stone to a more compre-

hensive technology subject. Some vocational teachers helped to transform the subject

Technological orientation in the revision of the national curriculum in the mid-1960s,

which led to creative and in many ways groundbreaking work on a curriculum for a

comprehensive technological subject. As expressed in a document in the preparation of the

new curriculum from August 1966: ‘‘The proposed Technological orientation contains

important comprehensive knowledge [allmänbildning] and could foster technical thinking

that would be valuable for all men’’ (PM från sakkunniga 1966, p. 4). In the 1969 cur-

riculum (Lgr 69), it became the first subject ever in the Swedish school system with the

name Technology and was optional for pupils at the lower secondary level together with

Economics, art and modern languages (French or German).

The visions for the subject were therefore truly comprehensive and interdisciplinary in

that the phenomenon and concept of technology itself became the centre, not primarily

what was needed to be able to carry out a vocation. In this respect, any subject matter that

could have relevance for technology was thought of and it was seen as the focal point of an

interdisciplinary vision that included a wide range of other subjects, for instance, Math-

ematics, Biology, Physics, Chemistry, Swedish, Religion, History, Domestic science,

Drawing and Educational sloyd. The focal point was divided into three central themes:

technological product, technological process and technological service. It largely made up

a model for the obligatory subject that emerged in 1980, together with items from, for

example, Home geography and Natural science (PM från sakkunniga 1966; Lgr 69 1969;

Cullert 1986).

Technology became a mandatory subject for all pupils in compulsory education at the

lower secondary level (ages 13–16) in the 1980 national curriculum (Lgr 80), which was

implemented in the autumn of 1982. The new subject, which was a quite remarkable

addition in a historically very stable array of compulsory school subjects, was partly

motivated by referring to the concept of allmänbildning/Bildung, although it seems not to

have played a major role. According to Elgström and Riis (1990), one of the political goals
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of the new subject was for it to ‘‘increase technological literacy [allmänbildning] in an

increasingly complex technological society’’ (p. 211). Other, perhaps more urgent, motives

were to increase practical-technical elements in school, promote equality between boys and

girls and strengthen the status of the natural science subjects in compulsory school (El-

gström and Riis 1990). The latter motive was, according to Riis (2013), very likely the

decisive one at a time when there was a perceived crisis due to the difficulty in recruiting

young people to technical and science programs at the universities. Accordingly, the new

subject of Technology was lumped together with the natural science subjects in the cur-

riculum (cf. Lövheim 2010).

When the 1980 curriculum was being revised in the early 1990s, technology education

appeared under the name ‘‘Technology and the Environment’’ (Teknik och miljö). It was

therefore initially seen as a subject with connections to natural sciences as well as social

sciences and issues of sustainability, albeit with its own identity as technology with other

and older historical roots (SOU 1992:94, 1993:2). The committee working on the revision,

Läroplanskommittén, was more free from political constraints than was the case with the

previous revision, and they established for the first time a subject-specific curriculum for

technology. It was here defined as a knowledge domain in its own right, not dependent on

the Natural sciences, and for the first time the subject was to be taught throughout com-

pulsory school, from grade one to nine (Lövheim 2010; Carlgren 2013).

However, Biology teachers, for example, whose subject by tradition attached great

weight to the environment, pointed out that environmental elements were too marginalised

in the proposed subject (Fabricius and Landström 1993). In its bill, the Swedish govern-

ment also emphasised that environmental issues were the responsibility of the whole of

compulsory school, particularly science education. Furthermore, the government relied on

comments from many societal actors that environmental issues could not only be con-

nected to technology; the environmental theme was consequently dropped and the subject

renamed Teknik, Technology (Prop. 1992/93:220).

In the final 1994 national curriculum (Lpo 94), the technological Bildung/literacy

argument was also revived and received a more prominent position, as the environmental

elements became less central. Already in the fourth paragraph, one could read about the

importance of pupils acquiring a ‘‘basic competence in technology’’ (Grundskolan, Ku-

rsplaner 1996, p. 91). This was then developed in the revision of 2000:

Technical knowledge is increasingly becoming a prerequisite for mastering and using

the technology surrounding us. Citizens in a modern society need basic competence

in technology, and this competence must, in addition, be continuously expanded and

adapted. This competence covers not only knowledge about the role of technological

development from an historical perspective, but some experience in reflecting over

and solving technical problems in practical terms. In addition, it is necessary to be

able to analyse and evaluate the interaction between people, technology and the

conditions under which we will exist in the future (Swedish Technology Curriculum

2000).

Central actors such as the Centre for School Technology Education (CETIS), which

receives government grants for supporting school technology in various ways, also

promoted the concept of teknisk bildning as a key component of what pupils should learn

about technology in the early 2000s (see, e.g., Ginner 2007, 2008). In so doing, CETIS

extrapolated arguments made in the 1994 national curriculum and the revision in 2000, but
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also mirrored a more recent discussion on technological literacy and teknisk bildning in the

early twenty-first century, both in Sweden and internationally (Standards for Technological

Literacy 2000; Dakers 2006; Ingerman et al. 2009).

The relationship between school technology and higher forms of technology education

In Goodson’s (1981) classic study on the genealogy of school subjects, building on work

by Layton, he challenges the dominant theories on the origin of school subjects through the

cases of Geography and Biology. Goodson claims that most theories of the time assumed

school subjects to be reflections of knowledge originally developed by the dominant

classes in society. Subjects like physics, chemistry, history and mathematics can be

explained in this way. When introduced into public education, they were already estab-

lished academic disciplines. He contrasts this ‘‘downward’’ force in the creation of school

subjects by the way Geography and Biology were established as academic disciplines,

namely, through starting out as low-status school subjects, and from these positions making

‘‘aspiration upwards’’, for academisation, and finally establishing themselves as high-status

academic disciplines.

Aspiring to acquire high-status academic knowledge is a distinguishing aspect of school

subjects, according to Goodson (1993, p. 35). Out of the three curriculum traditions that

Goodson discerns in relation to public education—the academic, the utilitarian (an ability

of a school subject to prepare one for future occupations) and the pedagogic (e.g., the

progressive and child-centred tradition)—the former is of high status and the two latter of

low status. Even though technology education today clearly aspires to high-status aspects,

through linking its content to academic disciplines such as engineering, philosophy of

technology and design, its content is not based on those disciplines. The same is true for

engineering, philosophy of technology and design disciplines stemming from technology

education.

Thus, the history of technology education displays other characteristics than the stan-

dard schemata suggested by Goodson, a kind of double-directed history in which high-

status technological knowledge such as in engineering and low-status technological

knowledge such as in primary technology education can be seen as coexisting and separate,

but at times communicating and perhaps fusing, vessels. Although Goodson briefly notes

the technical and practical traditions in school, and their ‘‘continuing subservience to the

academic tradition’’, he does not recognise the role of academic traditions in the history of

technology education (Goodson 1993, p. 24). In order to characterise technological

knowledge as both a high-status and a low-status phenomenon, we will in the following

present three historical examples.

The first example is taken from the late nineteenth and early twentieth century. In this

period, there was growing importance attached to the contemporary Swedish concept of

teknik, which increasingly acquired a meaning similar to the present-day concept of

technology. It mainly sprung out of the engineering profession and engineers’ adoption of

the concept as a way of denoting their area of expertise, in conjunction with developments

in Germany. As early as 1871, the journal Teknisk tidskrift was established to spread

technological knowledge to the lay public, although it soon developed into a journal mostly

read by and directed at the engineers themselves. The journal was launched by the Swedish

Association of Graduate Engineers (Svenska Teknologföreningen), which was established

in the mid-nineteenth century and has been Sweden’s prime community for engineers and
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architects until this day.5 As a consequence of teknik being tied to the engineering pro-

fession, the concept became tightly linked to the male scene of industrial and mechanical

inventions and to natural science (Oldenziel 1999, p. 20ff).

In Sweden, the strong industrial growth of the early twentieth century influenced the content

of the elementary curriculum in Sweden. When Educational sloyd was introduced in public

schools in the late nineteenth century, the manual work of sloyd was seen as a way to foster moral

character, but actors began, around the 1920s, to emphasize sloyd as a way to foster basic skills

needed in a broad range of manual occupations in industrialising Sweden. Another example is

Home geography (Hembygdskunskap), a subject introduced in 1919 for the first three grades,

ages 7–10, aimed at introducing children to familiar objects, local trade and industry (Hallström

2009). However, the increased technological content of the elementary curriculum did not have

its prime stakeholders among representatives at higher levels of technology education, but rather

among the elementary teachers themselves. This promoted another type of technology education

compared with that at secondary and higher levels. At the same time, it is evident that part of this

development, especially the emphasis on the need for technological Bildung in primary edu-

cation mentioned earlier, most probably would not have been possible if it had not been for the

engineering profession having made the concept of teknik well known. In terms of communi-

cating vessels, it is thus possible to talk about an influence, be it indirect, of the field of high-status

technology on the technological content of primary schooling.

The second example is taken from the mid-twentieth century. During the post-war

educational reforms in Sweden, technology education at all levels of the school system was

strengthened. The overarching aim was to unify the school system. This called for new

approaches to the content of schooling and challenged the borders between different levels

and types of technology education. This especially affected the field of vocational training.

Sweden, as many countries during these decades, was going through a radical transfor-

mation in the labour market with increasing productivity and a growing knowledge-

intensive industry as well as unskilled work (Schön 2010, p. 322ff). What is more, too

many pupils chose what politicians perceived to be the wrong paths in school, namely, the

academically oriented paths. The problem of attracting pupils to vocational and general

vocational programs therefore became of great concern for them. Upgraded vocational

training was needed in order to make these programs more interesting choices for pupils

(and their parents). It was in the efforts to make the vocational and general vocational fields

of schooling more popular that the concept of teknik came to play a central role.

In a letter from the National Board of Education sent out in June 1960 to groups involved in

the changes of primary and secondary education in Sweden at this time and that the Board saw as

important for technology education (teknisk utbildning), among them the 1957 School Com-

mission that had the specific task of designing the new nine-year compulsory school, the Board

described how a technical sector had been tested in schools involved in the extensive trials (no

sector with this name existed at this level of the school system prior to this), and that a particular

programme of that sector had proven especially successful. This programme had a focus on

mathematics, physics, chemistry and the Swedish language. It is interesting to note that, at this

point, the Board explained that no technical subjects (tekniska fackämnen) were included in the

programme, as such subjects would have made the program too specialised (I 440 1960, p. 1).

They also explained how this new program was supposed to fit in with the technological

education planned for upper secondary level. The programme was to be linked to lower types of

technology education, but not to higher studies in engineering. They requested that the groups

addressed in the letter consider how this might affect their work. In the words of the Board:

5 From 1877 to 1974, it was called Svenska teknologföreningen, but today it is named Sveriges ingenjörer.
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With respect to the very large need for technically educated employees, the Board

wants, again, to emphasise the importance of primary and secondary technology

education [teknisk utbildning].

School authorities and other stakeholders in relation to technology education shall

explore if the pre-training for upper secondary technology education is arranged in a

satisfactory way and if parents and pupils are sufficiently informed about the pos-

sibilities that these types of educational paths offer (ibid., p. 3).

The letter from the Board had its intended effect. The 1957 Commission began developing

a technical programme, and it was later implemented in the new compulsory school.

However, despite the Board’s emphasis on technical subjects being too specialised for

compulsory education, we find a technical subject included in the programme:

Technological orientation (Teknisk orientering). This subject included some general

aspects of the fields of Applied mechanics, Technical drawing, Metalwork, Mechanics and

Materials science (Lgr 62 1962, p. 364ff). The subject was a last-minute construct and its

status as a school subject was questioned from the very start. The Board claimed that the

name was inappropriate, as ‘‘orientering’’ signalled that no proper knowledge was to be

acquired in this subject (Utdrag ur Kungl. Skolöverstyrelsens utlåtande 1961, p. 37).

The establishment of a program in compulsory school named Technology and which

contained a core subject also named Technology not only shows how the expanding sector

of upper levels of technology education poured down and led to new demands of how to

arrange these types of educational and vocational pathways at lower levels of the educa-

tional system, but also the growing importance of the term teknik (technology).

It was not only the compulsory school that saw new constructs in the area of technology

education. A new subject called Teknologi was introduced in upper secondary technical

education, tekniskt gymnasium, in 1966. Teknologi was ‘‘to provide pupils with basic

knowledge in core subjects to the technical field by bringing knowledge material from

several disciplines together and to emphasise the relationship between these’’ (SOU

1963:43, p. 413). The subject ‘‘contain[ed] a collection of the basic technical subjects of

Mechanics, Solid mechanics, Technical drawing, Production and Materials science’’

(Engström and Malm 1966). Behind the development of Teknologi stood engineers

involved in the construction of new upper secondary education. There were clear parallels

between Teknologi and Teknisk orientering, not only in the fact that they were constructed

around the same time, but also that this was partly by the same people.

The post-war expansion of technical education in Sweden created new technical sub-

jects at secondary level. However, they were not constructed to build on one another, but to

qualify pupils for different levels of technical occupations. In addition, they were not

understood by those who constructed them as unified subjects, but as aggregations, subjects

containing a suitable collection of technical sub-subjects. No unified notion of techno-

logical knowledge was developed, but these new subjects nonetheless triggered such a

development in the years to follow.

In the first revision of the new nine-year compulsory school, Lgr 69, the optional

courses were decreased to a choice in grade seven of one of four subjects: Technology

(Teknik), Economics, Art and a third language (German or French). The fact that Teknik

(Teknisk orientering had changed its name) was one of these four subjects was mostly due

to the popularity of the field among pupils. On top of this, the aim of the optional courses

became more generally oriented, as the vocational training that had been present in

compulsory school was moved to upper secondary school. A more generally oriented

technical subject, aimed at attracting all pupils including girls, was to be created. In this,
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the downward movement that created Teknisk orientering—the societal need for techno-

logically trained students—came to be cross-fertilised by the broader tradition of primary

technology. In this development, technology was turned into the object of study, but the

content of the subject was also closely linked to other subjects in the curriculum (Hultén

2012). It was as if there was technology everywhere one looked in the ‘‘traditional’’

curriculum. Alternatively, as expressed in the Technology curriculum draft from December

1968:

The basic materials for teaching [in Teknik] are thus almost incalculable and cannot

be defined because you cannot draw dividing lines between technology and other

fields or between technical and non-technical products and tasks. The opaqueness of

the teaching material increases with technological progress and developments in

other areas (Förslag till kursplan 1968, p. 5).

This illustrates the scope of the concept of technology in a compulsory education context at

that time. It also indicates a fluent boundary between different levels of technology

education.

The third example is taken from the early twenty-first century. In 2011, Teknik was

included as a key subject in the upper secondary technical programme, as part of a newly

reformed upper secondary school. The year before this, technology was included in the

new national curriculum for pre-school (Lpfö 98 2010). Parallel to this, there has been an

increased interest in primary and secondary technology education among technical uni-

versities in Sweden. Technical universities such as the Royal Institute for Technology and

Chalmers have been granted the right to award degrees of Master of Education in the

technical field. This development has increased the need to reformulate technical knowl-

edge on different levels of the school system and the need to address the progression of

technological knowledge through the educational system. Engineering universities now

have to address explicitly the question of what primary technological knowledge should be,

as they are responsible for primary teacher training. Having said this, one must also note

that the upper secondary school subject Teknik is still not required for tertiary engineering

studies, although there are people, both teachers and engineers, who want to include it as

such (cf. Goodson and the striving for academic status).

What finally transformed Geography and Biology into high-status academic fields

were developments in science: in the case of Geography, these were new statistical

methods, and in the case of Biology, they were the discovery of DNA and the experi-

mental basis of Biology that this discovery brought to the field. Swedish technology

education does not fit (at least not yet) into a history similar to Biology and Geography,

where low status fields have been transformed to academic fields. Instead, technology

education can be described as a history of two traditions, one utilitarian and pedagogical

and of low status, the other academic and of high status. While the former has been

associated with primary and lower secondary levels, the latter has typically been con-

nected to engineering education. It is correct to say neither that primary technology

education triggered the academic field of technology, nor that academic subjects such as

engineering are the cause of primary technology. That is, primary technology could not

be wholly explained by either an upward aspiration or a downward motion; rather, we

see two relatively distinct fields in the history of Swedish technology education that have

grown more and more interconnected.
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The relationship between technology and science

In textbooks, syllabuses, policy documents and classroom practice, the contours of tech-

nology have always been more or less dependent on its relationship with science. Historical

and sociological studies show that technology is sometimes separated and sometimes

included within science, and that such recurring patterns can be understood as a result of

boundary-working practices where status and epistemic authority are at stake (Gieryn

1999). The marking or blurring of the contours between school subjects—what is some-

times referred to as a classification process (Bernstein 1975)—is an important process to

portray since it explains the visibility of technology as a school phenomenon and in what

forms it appeared during the years 1842–2010.

In the early years of elementary schooling, textbooks in science included sections and

headlines that demarcated ‘‘technologie’’ as a phenomenon worthy of its own classifica-

tion. To a large part, these descriptions represented a practical knowledge tradition with

reference mostly to everyday needs. The above-mentioned example of J. F. Schlez from

1846 and the basic understanding of glass serve as an illustrative point. Within sections

such as ‘‘technologie’’, it was thus possible to find arguments for technology as a necessary

perspective to have in order for pupils to understand necessary aspects of everyday life

(Hultén 2008; Schlez 1846; Hartman 1836).

In the decades around the turn of the twentieth century, such boundaries of technology-

within-science became less articulated. The sections and headlines that marked technology

as a special phenomenon were taken away. This development coincided in time with

scientists abandoning textbook writing—instead the enterprise was picked up by ele-

mentary school teachers. In these textbooks, the practical knowledge tradition was

downplayed and instead the portrayal of technology as ‘‘applied science’’ became sharp-

ened. The example of milk production is illustrative in this regard. In the 1850s, this

process was described in detail and gave insight into the ordinary life of pre-industrial

society. However, in 1913, the same chapter was cut and made much more abstract. In this

way, it became more distant from the early agrarian setting (Berlin 1913; Hultén 2011).

This marked a somewhat different understanding of the primary source of technological

knowledge. The earlier practical knowledge tradition was gradually replaced by an

assumption of science as the primary source of the development of technology. Coinciding

with this change was a heavier emphasis on modern technology and less on traditional and

well-established practical improvements (Berner 1997; Oldenziel 1999).

If the contours of technology were made less visible in textbooks, this was also the case

in terms of curricula at the end of the nineteenth century. As the older curricula of

elementary science were reformed, the presence of modern technology was constantly

updated as an illustration of applied science. For example, the lever and the thermometer

from 1878 were supplemented in 1900 with the telephone and the telegraph (Hallström

2007).

Put differently, in the wake of scientific progress, the classification of technology in

teaching materials was weakened in its relationship to science. The close relationship was

maintained during the first part of the twentieth century. Something that contributed to the

blurring of borders of technology was the fact that parts of technological contents appeared

in other subjects during the period 1900–1950. Among these were Educational sloyd

(Craft), Home geography, Domestic science and Gardening (Hallström 2009; Lövheim

2010).

In the second part of the twentieth century, this rather scattered situation slowly started

to change and the presence of technology in the curriculum gradually became more
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distinct. Owing to the growing impact of technology in post-war society, different projects

were started in order to increase its presence in schools. In the early 1960s, an optional

technology subject was created. The character of the course was vocational and attracted

mostly boys. In the latter part of the 1960s, this course attracted a lot of attention owing to

its popularity, and its content was subject to discussion. A reformulated technology subject

was thus created in the late 1960s, Teknik. Instead of a vocational character, this was

framed as a general school subject. In this, the content of the subject was related to the

technological content present in other subjects, thus connecting to the technological tra-

dition in elementary school.

In the latter half of the 1970s, governmental decisions made clear that technology had

become so important that it was to be made compulsory. The process of constructing the

new subject matter, however, became a reminder of technology’s rather vague identity in

the past. Was it to be a subject completely in its own right or should it be placed within

another discipline? If so, where did it belong? Was there a natural haven for technology?

Two subjects—Sloyd and Science—crystallised as contenders in a battle of who was to

host technology. After more than a year of tug-of-war, it was finally decided that Tech-

nology would be placed with Science. The government bill stated:

International studies have emphasised the importance of treating science and tech-

nology as a single entity in teaching. This entity has to be obvious for pupils both at

the start and at the end of a chapter. Theory and application also have to be inti-

mately united. A teaching process that does not constantly accentuate this unity has

not fulfilled its purpose (Prop. 1978/79:180, p. 76).

As a consequence, the boundaries of the subject can be said to have become both clear and

vague at the same time. Technology was still relatively weakly classified in relation to

Science. However, in the matter of belonging to Science and not to Sloyd, it had a stronger

classification than before (Lövheim 2010).

The demarcation of the late 1970s was being challenged in the early 1990s. The

belonging to Science was problematised for epistemological reasons as a new committee

defined technology as something completely independent. Here, technological knowledge

was portrayed as different from its scientific equivalent. A considerable amount of effort

was being expended in the epistemologically motivated separation from Science. The

parliamentary report preceding the new Technology curriculum of 1994 stressed the notion

of, ‘‘an independent area of knowledge with a considerable element of practical experience

and craftsmanship’’ (Lpo 94 1994, p. 252).

In this way, the boundaries of the 1990s resembled the textbooks in the mid-nineteenth

century as they classified Technology as a more clearly defined entity. However, in the

1990s, the arguments were much more elaborate and the work of the committee also used a

certain historic perspective that provided support for the separation of the two disciplines

of science and technology. In the inner workings of the committee, this historic perspective

was being formulated as follows:

Historically speaking it is a matter of two totally different areas of knowledge.

Humans had for example extracted and worked with iron long before there was a

theory that explained these procedures. The learned of old times used spectacles

before Kepler formulated the basics for geometrical optics. It is only in recent years

that scientific achievements have led to an ever increasing number of applications

(Kursplanearbete i naturvetenskap, vol. 2).
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This separation of Science and Technology within the curriculum was maintained in the

last curriculum reform, in 2011. However, in practice in the classroom, ‘‘a hegemony of

science’’ has dominated teaching, treating technology as applied science or mainly

scientific aspects of technology (Klasander 2010). This persistent form of a boundary that

encapsulates Technology within Science is also present in important educational policy

texts in Sweden. Here, the discursive clustering of the two disciplines is still frequently

used, something that can be said to counter the definition of technological knowledge as

something with boundaries of its own (SOU 2010:28).

Concluding discussion

This study is the result of a double-sided approach to technological knowledge, studied

both through the history of school subjects and as a technological educational entity more

generally. Most previous studies on the history of technological education have been

restricted either to the more recent history of technological school subjects or to their most

obvious predecessors (Industrial arts, Arbeitslehre, Educational sloyd). School subjects,

however, often have older and more complex histories than can be captured by such

approaches. As Goodson has pointed out:

[S]ubjects are not monolithic entities but shifting amalgamations of subgroups and

traditions which through contestation and compromise influence the direction of

change (Goodson 1994, p. 42).

We argue that the approach developed in this study can meet the complicated task of

capturing a more comprehensive history of school subjects as ‘‘shifting amalgamations of

subgroups and traditions’’ rather than as ‘‘monolithic entities’’. We want to stress the

importance of including broader pictures for understanding different knowledge traditions.

In our study, we have not restricted the focus to certain school forms, but have instead tried

to understand technological knowledge traditions in light of what happened at other levels

in the educational system or in society as a whole (cf. Hallström 2011). However, in

unmasking the often complex web of intersecting developmental traits, one must not forget

that certain creations and solutions are not always as intentional as we may want them to

be; the fact that Sweden has a separate subject called Teknik is not only a result of practical

knowledge traditions and strategic actors, but also of ad hoc solutions and last-minute

constructs.

In conclusion, technology was connected to the concept of Bildung/bildning early on in

the twentieth century, thus forming an early version of technological literacy with a focus

on technology as a central aspect of shaping educated Swedish citizens. Furthermore,

technology became intertwined with democratic issues as Sweden was simultaneously

democratised and industrialised in the first decades of the twentieth century. Parallel to

this, technology became increasingly visible in several elementary school subjects such as

Home geography, Natural science and Educational sloyd from the 1920s onward. In the

1960s, technology became a separate subject in the new compulsory school, first as

Technological orientation and in 1969 as Technology. The optional Technology subject of

1969 was a truly interdisciplinary subject that connected to almost all other subjects. When

Technology became a mandatory subject for all children in compulsory school in 1980, it

was, however, again associated with the natural sciences.

Still no ‘‘monolithic entity’’, technology education in Swedish compulsory school today

is ‘‘communicating’’ with the diverse historical roots outlined in this study. Elements from
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a vocational tradition, natural and social sciences as well as a more recent techno-historical

tradition shape the subject at the specific curriculum level as well as at the enacted level in

classrooms, where teachers also bring practices from their own teacher education and the

other subjects they teach into technology education (Banks and McCormick 2006). As a

result, Technology is still no firmly established subject and has a low status. There is good

reason to believe that the difficulty for technology education worldwide to establish itself

as a unified knowledge tradition and curriculum area in schools has to do with it being a

combination of varied and sometimes incompatible historical knowledge traditions (cf.

McCulloch et al. 1985; de Vries and Mottier 2006), something that can be useful to take

into consideration for today’s ‘‘subgroups and traditions’’ when shaping technology edu-

cation in the days to come.
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holm: Skolöverstyrelsen.

Vår praktiska bildningslinje. Folkskolan som bottenskola. (1902). Svensk Läraretidning, 21(27), 492.
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