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Summary

Because the interdisciplinary nature of technology education fecilitates ies
integration with other school subjects, che first aim of this study was to explore and
illuscrate che possible link between information technology (typewriting) and
technology education. Secondly, the study atrempted to determine learners’
experiences in fespecc of che development of chinking skills by means of an
interdisciplinary approach. This project was developed within a qualitative
paradigm and with fourteen grade 10 pupils. It was evidenr chat a link between the
two abovementioned fields can be successfully established and chat education can
promote the type of meaningful learning which empowers learners to be
independent, courageous and responsible in taking decisions. Purposeful learning
opportunities must therefore be created in order to enable learners to participate in
‘minds-on’ activicies.

Die interdissiplinére aard van tegnologie-onderwys: 'n
metode om beide ‘hands-on’ en ‘minds-on’ aktiwiteite te
bevorder

Vanwe# die interdissiplinére aard van tegnologie-onderwys wat die integrasie met
ander skoolvakke moontlik maak, was die doel om eerstens die moontlike koppeling
tussen inligtingstegnologie (tik) en tegnologic-onderwys te verken en te illustreer.
Die tweede doel was om die persepsies van leerders ten aansien van die ontwikkeling
van denkvaardighede in so 'n interdissiplinére benadering te bepaal. Die projek is
binne die kwalitatiewe paradigma, onder veertien graad 10 leerders gedoen. Dit kan
afgelei word dat 'n koppeling tussen die twee velde suksesvol gedoen kan word en
dat onderwys wat leerders bemagtig om onafhanklike, waagmoedige en
verantwoordelike besluite te kan neem, bevorder behoort te word. Doelgerigte
geleenthede vir leerervarings, waar leerders deel kan hé aan ‘minds-on” aktiwiteite,
moet bewerkstellig word.

Dr A E de Swards & Prof P J Ankiewicz, Dept of Curriculum Studies, Rand
Afrikaans University, P O Box 324, Auckland Park 2006; E-mail:
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During the introductory stages of typewriting and technology,

instruction is focused on the teaching of keyboard and word

processing skills. In these subjects cerrain schools follow a
behaviourist instructional approach, emphasising the promotion of
psychomotor skills or ‘hands-on’ activities (De Swardt 1991), thus
neglecting ‘minds-on’ activities. It is a fact chat repetitive learning
and memorisation i common practice in South African schools
(Mehl 1992: 1). From a survey, it was evident that 30% of learners
in developing countries like South Africa, for example, devote their
classroom time in physical science solely to the reproduction of
knowledge and subject content (Weinstein 1991: 507). The
examination process of current South Aftican syllabi is also based
mainly on the reproduction of knowledge rather than on promoting
problem solving or creative and conceprual thought processes (NEPI
1992: 3). Drawbacks to the memorisation approach are, inter alia,
that learners do not develop effective learning mechods and chat there
is a discontinuity between the life world of the learners and their
school world. This discontinuity results in an inability to meet the
technological demands of everyday life where adaptability, coupled
with initiative and creative thought, is regarded as vital in fully
grasping and understanding complex situations (Custer 1995: 232).
The individual is faced with the challenge of providing solutions to
problems not based on past experience and knowledge (memory)
alone, but involving a deeper rechnological and intellectual response.
This requires technology education to “take advantage of technology
as a powetful pedagogic domain for fostering lateral chinking and
problem solving” (Waks 1996: 5). In a schedule of expected
ourcomes for technology educarion, higher order thinking skills
feature prominently (Technology 2005 1996). Such outcomes will not
be achieved unless creative, critical thinking is taught, fostered and
encouraged as an integral part of technology education.

In a highly competitive world economy, critical, innovarive
thinking has become essential for survival, lec alone the achievement
of excellence (Willsen 1993: 14). Hence the need for thinking skills
to be caught ar school level. The educational approach should
promote ‘minds-on’ activities and ensure that the pupil learns by
discovery and experience. Taking the essential features of technology
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education into consideration, the constructivist instrucrional
approach should ideally suit che subject: '
... technology activity requires active use of a variety of thinking
processes. Problem solving, decision making, planning, evaluating

end reflecting are skills that can be reinforced in the technology
* education classroom (Johnson & Thomas 1992: 11).

In an instructional situation, the aim should be to develop cognitive,
affective and psychomotor abilities. This does not take place in the
teaching of typewriting, for example, which traditionally focuses on
psychomoror skills (‘hands-on’ activities) with less emphasis on the
development and srtimulation of thinking skills (‘minds-on’
activities).

The historical development of technology education indicates its
strong association with other school subjects (learning areas).
Technology education encompasses such an extensive area and
involves so much interdependence with che content of other subjects
that an interdisciplinary approach is not unusual. The design process
and its associared problem-solving activities are among the essential
features of technology education! and, because typewriting learners
sometimes have to execute a design process as well, the idea of
following an interdisciplinary approach and integrating typewriting
with aspects of the technological process (the core of technology
education) evolved (De Swardt & Ankiewicz 1997: 7).

To illustrate che possible link berween typewriting and techno-
logy education, one theme from the typewriting curriculum for
Grade 10 was adapted ro include the technological process. In
making these adaptations, cognisance was taken of che essential
features of technology education, creative chinking, the teaching of
creative thinking, the constructivist approach and co-operarive
learning (De Swarde & Ankiewicz 1996). Learners were provided
with a scenario to serve as a basis for the problem, as well as with
certain objectives which could serve as guidelines for the completion
of the project. Learners were expected to design a document (the

1 Cf DeLuca 1992: 26; Johnson & Thomas 1992: 7; McCormick e 2/ 1994: 5;
Custer 1995: 236,
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product) for a special occasion. The product had to be small,
attractive, colourful and easy to handle. Materials available in the
classroom had to be used and the product had to be re-usable.

Because the integration of typewtiting and technology education
is a fairly novel idea, lictle or no research has been conducted to assess
the experiences of leatners exposed to an interdisciplinary approach.
This study therefore posed the question: What are the learners’
petceptions concerning their learning experiences with respect to
thinking skills ('minds-on’ activities) within an interdisciplinary
approach involving typewriting and technology education?

A qualitative strategy (Krathwohl 1993: 29; Creswell 1994: 159)
was the most acceptable and useful research strategy for this project,
since the phenomenon examined concerned the learners’ perceptions
of their learning experiences.? The qualitative data collection
methods were a spontaneous sketch (Giorgi 1985: 10) and a semi-
structured focus group interview.?

To ensure the accuracy and credibility* of the project, various
measures wete introduced and applied: a case study was selected on
the basis of the convenience principle (Patton 1990: 180; Hoepfl
1997: 51); independent, expetienced researchers were involved as
coders (Strauss & Corbin 1990: 61), and a thorough licerature study
was conducted to substantiate che findings derived from the data
collected. The principles of triangulation were therefore applied
(Cohen & Manion 1994: 233).

Fourteen Grade 10 pupils from a multi-cultural school in the
feeder area of the Rand Afrikaans University (RAU) participared in
this research project. After completion of the project, all respondents
completed the spontanecus sketches under the teacher’s supervision.
The posed question was: “What were your experiences in relation to
this project?” The respondents answered the question in writing.

2 Cf Anderson 1990: 163; Krathwohlt 1993: 347; Husen & Postlethwaite 1994:
640; Yin 1994: 12.

3 Cohen & Manion 1994: 271; Creswell 1994: 159; Kmeger 1994: 6.

4 Cf Lincoln & Guba 1985: 298; Mouron & Marais 1990: 15; Krefting 1991:
214: Yin 1994: 35,

112



De Swardr & Ankiewicz/Technology education

After the responses had been analysed, meaningful categories
(Kerlinger 1986: 481) were identified. In order to elicit more
information, seven supplementary questions were formulated. Seven
pupils were randomly selected to participate in the semi-structured
focus group interview. This interview had to be conducted approxi-
mately four months after completion of the project due to the
intervention of the end of the school year and the summer holidays.
The interview was recorded on video and audiocassettes and a verbal
transcription was also made.

1. Results

In an environment where learners ate accustomed to direct instruc-
tion and the reproduction of knowledge, it was revealing to see from
the data that they found the new experience different and
informative, One should bear in mind that the learners were not fully
competent in respect of life experiences and cognitive skills. That
they felt they had learned, that they could be creative, that the
learning experience made them feel competent, and that they had
gained in self-confidence accentuated the importance of the
interdisciplinary approach implemented in this project. The transfer
of emphasis to a 'hands-on' and ‘minds-on’ approach is supported by
the dara.

From the spontaneous skerches and the semi-structured focus
group interview, the perceptions of the respondents were divided
into three main and thirteen sub-categories. The main categories of
learning experience (with 7 sub-categories), co-operative learning
envitonment (with 3 sub-categories) and empowerment (with 3 sub-
categories) are presented in Table 1. For the purposes of this article,
three sub-categories will be discussed under the main category
learning experience, namely creativity, improvement in learning and
new experience, thus illustrating the link between ‘hands-on’ and
‘minds-on’ activities.
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Table 1: Categories of learner experience

Main categories Learning experience Co-operative | Empowerment
learning
environment
Creativity Group context | Self-confidence
Improvement in
learning Sharing Competence
New experience TFacilitation Decision-
making
Sub-categories Research
Stress
Enjoyment
Fun

1.1 Main category: learning experience

One of the aims of effective reaching is to have learners achieve the
maximum benefit. It is thus the duty of the teacher (or facilitator) to
create a positive learning environment conducive to meaningful
learning opportunities and experiences (Woolfolk 1995: 401-36), In
this project, both the spontaneous sketch and the semi-structured
focus group interview indicated that learning had indeed been

enhanced.

The learning experiences were classified in terms of the following
sub-categories: creativity, improvement in learning, and new
experience (as well as research, stress, enjoyment and fun, which are
not discussed in the present study). These sub-categories represent
the learner's perceptions in respect of their learning experiences.

1.1.1

The new experience and different method of information gathering
posed specific challenges to learners and called for initiative. From
this point of view, specific stages of the thinking process were present
and, due to the lack of background knowledge concerning the theme
of the project, creativity had to be employed to acquire the necessary
information, Woolfolk (1995: 304) defines creativity as “imagina-
tive, original thinking or problem solving”. Robert Sternberg (1996)
emphasises that creativity also involves a tolerance of ambiguity, a

Creativity
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willingness to surmount obstacles and to grow, intrinsic motivation,
moderate risk taking, a desire fot recognition and a willingness to
work for recognition. In chis research project, learners were required
to think innovatively and in a divergent fashion, which brought to
the fore abilities of which they were not aware, cortelating with the
given descriptions of creativity. The respondents’ comments
excerpted below clearly show that chey experienced an extraordinary
sense of achievement.

.. had to make an actracrive menu ..."
. [it was} fun and creacive ...”
.. it was creative ..."”
.. it brought out creativicy ...”
.. to use my mind and be creative ...”
.. we used our imaginations to make menus creative ...”
.. then we'd say no it’s a bit different...”

... we had to find a solution ... how to stabilise our menu .., it is very importang
to make sure we had 2 stand ... we just got a piece of wood ... and we cur it ...
and it stood nicely ...”

® ... we used a lot of our creativity ...”
“... to be creative in your own way ..."”

“... gave us the chance to use our imagination because in other subjects we don'q
really have che chance to use our imagination ... never something like chis ,..”

“Yes more creative things ... much more interesting for the pupils ...”

“... made us very creative ... helped us all be better people ...”

“... it was very creative ... it made me see thac I've got relenc in drawing ..."

The respondents participating in the project indicated that they
had opportunities to search for information, to exploit new ideas and
to exchange views. It appears that respondents were exposed to a
situation which encouraged creativity. This finding is supported by
the literature. In such a learning environment the learner is indeed
afforded the opportunity “to produce many unusual and unique
ideas” (Young 1992: 49). Open-ended problems (assignments),
where the learner is given freedom of choice in terms of gathering
information and the generation of ideas, offer more opportunity for
the development of critical and creative thinking skills (Wakefield
1996: 459). This correlates with Sternberg’s view (1996: 82) that
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there should be some scope for creativity in assignments and tests.’

This approach is also in accordance with the conditions set by Couger
(1995: 368) for the development of creativity, namely psychological
safety and openness to experience. Evans (1991: 55) also supports the
principle and estimares that a conducive climate is created for the
development of creativity by:

providing freedom to do things differently, encouraging risk taking,
{...] providing assistance in developing ideas, and providing time
for individual efforts.

1.1.2 Improvemenc in learning

In the majority of cases, respondents believed themselves to have
learnt more. The fact that new knowledge was acquired and that this
was gained via new learning is an indication of the cognitive
activities respondenrs required in order to construct new knowledge.
This implies that specific thinking schemes were adjusted or new
ones created to accommodate new knowledge in the learning process.
The following quotations support this view:

“leer jou meet ... {teaches you more}”

“It taught me how a restaurant is runneth and how much crouble it goes
through to run ...”

“Te raughc me different varieties of food and drinks ...”

“It improved my typing skilis and helped me learn more about my typing
machine ..."

“Ir raught me how important team work is ...”
“[ learnt about a lot of diffetenr kinds of food and deinks ...”
“I chink char I've learn’t a lot from it ...”

“What I've learned in this project is thar if you are a person there are
things you can do ...”

“From that projecr I've learned that I can have my own resraurant ..."
“,.. this opportunity to use my mind ...”

“... and learn how to make 2 menu ...”

5  See Perkins in Brandt 1986: 17; Foster 1994: 34; Facione & o/ 1995: 21;
Chubinski 1996: 23,
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“I learn some other ways ..."
“... it made me think of many ideas ...”

“... and coming up with ideas of how our menu should work and be like

”»

“We wanted to learn more abour differenc foed ..."”

“Dinge wat jy eers nie geweet het nie ... [things you did not know art first

“... meet van rerminologie geleer ... [learned more terminologyl”

“The more we thought and rhe more we worked rogether the more ideas
we came up with ...”

“It was a good learning experience. You go out 2nd you do chings yourself
... you remember more about what you've done than jusr reading chrough it
... then you forget it ... but I'll remember this for the rest of my life.”

“It was totally amazing for us when we had to learn many chings ...”

“... we just copy what the teachers write ... we never really think what
we’re doing ... and this cime really had to chink ...”

The literature emphasises that learning occurs when experience
causes a relatively permanent change in an individual’s knowledge or
behaviour (Biehler & Snowman 1993: G4; Woolfolk 1995: 196). The
constructivist view holds that meaningful learning is the active
creation of knowledge from petsonal experience (Biehler & Snowman
1993: 428). According to this view “meaning is ‘constructed’ by the
learner via the interaction of ‘new’ information with ‘old’
information” (Marzano 1993: 156). According to Paul (1993: 23)
knowledge is a distinctive construction by the learner, illustrated by
the rational use of mental processes. Good thinking leads ro
understanding: thinking is thus the process that produces the
outcome of understanding. Understanding implies the application
{use) of chinking skills which are “relatively discrete cognitive
operations that can be considered the building blocks of thinking”
(Langrehr 1988: v; see also Lewis & Smitch 1993: 133). When an
individual is faced with a perplexing situarion or a situation in which
it is necessary ro decide what to do (combining ‘hands-on’ and
‘minds-on’ activities), higher order thinking, requiring the inter-
pretation, analysis or manipulation of information (Lewis & Smith
1993: 133,136). The respondents’ perception was that the learning
experience had been meaningful in the sense that they had had to
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construct new knowledge by using their minds, chinking
divergently, planning, developing and evalvating tasks related to
their owan lives.

1.1.3 New experience

The learning experience of the respondents in this project was
radically different from anything to which they were accustomed —
hence the perception that it was a new experience and that they had
gained knowledge. The following responses support this statement:

“Dit was die eetste keet in my lewe ... [It was che first time in my lifel”
“It was the first time thac I've done a project like this ...”

“(the) idea ... because ochers like me it was a first time ..."”

“... it was my first time to do that ..."”

“It was my fiest time ...”

“T have never experience a TV-screen before ...”
“Firstly, it was a great experience for me ...”
“... it was a first time to do a menu ...”

“It was the first cime in the typewriting class ...”

“The more we thoughe and the more we worked together the more ideas we
came up with ...”

“... that’s what made our progress even better because every day we came in
with more ideas ...”

“Gave us the chance o use our imagination because in other subjects we don’t
really have that chance to use our imagination ... this was quite different ...”
“We had to decide which kind of resraurant it would be ... whar kind of foods
would be in that restzurant ..."”

“... we had to decide whar desseres ro put in the menu ...”

“... we had ro go to town... you have to go to a resraurant ... you have ro save
your money to go inside the resraurent and ger che menu and eac and see how to|
choose ..."

“... we decided to save our money together in a group and went to this
restautant in town and sat ar the table ...”

“... we had to think of the menu ... like ... it’s not only food ... you know food
and cool drinks ..."

“We have never thought of starters, the main course and then desserr ... to us it
was like one thing ..."”
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“... we had ro gee the informarion ... and then we knew everything about
menus ...”

“... your mind worked very much because now you got informacion ...”

“Normally in che classes we sit and do absolute ... well we just copy what che
teachers write down ... we never really think about what we’re doing ... and
this time really had to think ..."”

“... we had to (put) the ideas cogether and used a lot of our creativity ...”

“We can use this in our other classes ... mind maps ... chat is also very creative
instead of just writing down long pages we can put it in a mind map and use
our imagination ...”

“... actuzlly creates an environment where you learn and temember better ..."

The learners’ experiences were categorised withour favouring either
radical constructivism (Von Glaserfield 1989) or social constructivism
(Cobb 1994; Driver ez 2/ 1994). Thus, with respect to the sub-category
new experience, the comparison with the literature focuses on the
essence of constructivism. From the literarure it was established chac the
constructivist view of learning (Wheatly 1991: 12-3; Phillips & &/
1994: 4; Wakefield 1996: 166) holds that meaningful learning is the
active creation of knowledge structures from personal experience.
Meaningful learning occurs when people create new ideas or knowledge
from existing information (Orlich ez 4/ 1994: 33). Furthermore, most
people agree that learning should to some extent involve problem-
solving skills, creativity, basic intellectual skills and a knowledge of the
subject marter and that learners should pursue their own problem-
solving procedures as well as memorise a predetermined body of
knowledge (Biehler & Snowman 1991: 425). Bruner maintains that
when learners are given a substantial amount of practice in finding their
own new solutions to problems, they not only develop problem-solving
skills bur also acquire confidence in their own learning abilities along
with the ability to function as problem solvers lacer in life (Biehler &
Snowrnan 1991: 427). This does not mean thar learners have to discover
every item of information (knowledge} on their own, but rather that
they should be guided in discovering how new ideas relate to each other
and ro existing knowledge. The respondents realised that chey were
involved in a creative endeavour which required them ro combine
various ideas, to use their imaginations, and to make judgements and to

adapt.
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2. Conclusion and recommendations

Learners’ perceptions in respect of the learning experiences and the
associated minds-on activities involved in the project can be sum-
marised as follows:

* More higher order thought development was elicited as a result of
the open-ended assignment. Learners were not expected simply to
reproduce knowledge.

* Learners’ artitudes in respect of self-confidence, competence and
ingenuity in thinking were enhanced. They exhibited boldness in
investigating the unknown.

* Learners had the opportunity to exercise creativity.

® Learners experienced the methods developed along the lines of a
technological process positively and were enchusiastic about this
activity.

¢ Learners learnt more.

* learners gained new experiences and new knowledge, attained
personal goals and evinced better retention.

* A learning environment and learning opportunity that evoked
enthusiasm ensured that learning would take place.

* Learners found this approach to learning enjoyable indicating
thar rhey would like to repear it, and even, that it should be
applied to other areas of learning,.

* The use of co-operative learning enabled learners to benefit to a
large degree, for example, in the promotion of social skills such as
co-operation, communication and conflict resolution,

The resulrs of the study indicate that:

* An incerdisciplinary approach iovolving typewriting and
technology education is possible.

* The accommodation of the technological design and the problem-
solving processes in typewriting not only promoted ‘hands-on’
activities but also ‘minds-on’ activities among learners.

¢ The interdisciplinary nature of technology education should not
be neglected as a result of the separare subject approach.

* The iofluence of technology education on other school subjects
appears to hold specific advantages in respect of thinking
development for learners.
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In conclusion, learners should be encouraged to retain and
develop the inquisitiveness, the curiosity and the thougheful attitude
which they have when they enter school. We expect them ro develop
independenc thinking and to be innovative and creative. We
therefore need to reinvigorate our teaching to include all che
thinking skills. Learners need to be actively involved in constructing
their own knowledge and the technology education platform
provides an ideal opportunity for this in all learning areas and

disciplines.
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