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Preface
This thesis is the final product of my studies, marking the end of a period of almost six years. The first
three years of this period were spent in Utrecht on Environmental Sciences, a bachelor program
consisting of a variety of natural science courses. The optional courses in this program I spent mainly
in the social sciences department, where my interest for sociology was raised. I decided that I wanted
to learn more of this discipline – especially the classical theories like Durkheim‘s work – and thus
choose for a social science master: Management of Agro-ecological Knowledge and Social change.
The fact that this program focused on the world instead of the Netherlands also contributed to this
decision.
The MAKS program has offered me, as expected, a more thorough introduction in sociology, viewed
from different perspectives. The approach of the RDS group, for example, differed significantly from
that of the TAD group. I found that the latter best fitted my interest and decided to write my thesis
within this group.
When I first met with Prof. Dr. Paul Richards, he asked me what my interest was. I told him about the
jobs that I had on the side of my studies, one of which was as an educator in the museum of the
Utrecht University. Paul then told me about how he wondered what such an interactive science
exhibition would look like in the context of a developing country: the initial subject of this thesis.
Ghana was selected and, to study a realistic technological sector to which the science centre could
contribute, the Suame Magazine was chosen.

From reading the first articles to writing this preface, one and a half years have passed. During all
these months, this thesis project has been present in my mind, varying in intensity. The most intensive
(and enjoyable) period definitely was the fieldwork in Ghana. It was my first meeting with the African
continent and with social science fieldwork.
At first, the vagueness of my task – I did not have any contact person, all had to be figured out on the
spot – made me afraid. Fellow students in Ghana had fully organized fieldwork periods, including
accommodation, contact persons at local universities, Dutch supervisors on the spot, etc. This made
me jealous beforehand, but the freedom I experienced once in Ghana was fantastic.
I would like to thank Harro Maat and Paul Richards for their time, attention and enthusiasm. We have
spent many hours discussing this project, for which I am very thankful. Also in Ghana, their
enthusiasm and smart solutions to problems kept me going.
To the people in the Suame Magazine and the Museum of Science and Technology, I am also heavily
indebted. The pleasure with which they made time to answer the many questions I had, sometimes
surprised me. They have shown me a world which I was completely unfamiliar with, and which has
definitely enriched my life, no matter what my career might bring me.
Furthermore, I would like to thank the following friends and family members: Martien and Evert-Jan
de Bruin, for guiding me through my first days in Africa; Mr. Edwin Bansah for hosting me in
Kumasi; Betty Adjei, my contact person in Kumasi; my parents, Riek and Herman Jaarsma, for
supporting me in many ways throughout my studies; Dorien Korbee for listening to my endless
contemplations and helping me to get out of them; and to all those friends who were willing to listen
to my stories, on this thesis‘ content or on the life in Ghana.

Thomas Jaarsma
March, 2009
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Abstract
Science centers are supposed to contribute to the public‘s science education and to evoke interest in
the science and technology sector in general. Therefore, a science centre has to ‗fit‘ in this sector: it
should represent the real world as it prepares people for it. In order to answer the question ‗what
would a science centre look like in Ghana?‘, the informal car repair sector of the Suame Magazine is
studied, as an example of a real technological setting.
Central to the study is the apprenticeship system in the Magazine, where knowledge and skills are
transferred from insiders to newcomers. Lave argues that this situated learning in practice is
influenced by the setting, the community of practice, and therefore this study also contains an analysis
of the Suame Magazine as an entity.
Theories of Hart, Lave and Dant are used to construct a mechanism which is hypothesized to be
responsible for an actor‘s progression within and beyond the workshop. In the concluding chapter, it
is argued that this mechanism is indeed relevant to the workshop setting and seems to be present in
the broader organization of the Suame Magazine as well. The history shows that the Magazine
developed in a bottom-up manner, based on the increasing participation of newcomers whom are
offered access to skills and materials by the insiders. Over the years and at present, external influences
have ‗interfered‘ with this natural kind of growth, but not necessarily to a negative end.
The creation of the Suame Magazine, as well as the observation- and body-oriented way of acquiring
skills, seems to hold important lessons for the possible science centre. One would have to incorporate
it into the (technological) context and thereby respect the tendency to ‗organic growth‘ of this sector.
Besides, inspiration for creativity and experimentation – key features of science centers – can
certainly be obtained in this real-life setting.
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1.

Introduction

This study originally started off with the question: If there were to be a science centre in a developing
country, what would it look like?
Science centers, like the NEMO in Amsterdam, are the latest descendent of the family of science
museums. From their origins in the Renaissance, science museums have become more and more
oriented toward the education of the public: first to the lower layers of society (those who had to be
taught) and later to civil society in general. Interactive science centers – the first of which is
considered to be the Exploratorium in San Francisco, opened in 1986 – definitely step into the realm
of the visitor and involve him or her in the exhibition. (MacDonald, 1998)
The main mechanism through which the visitor is drawn into the exhibition is interactivity: the
visitors are tempted to engage in a hands-on exploration trough science. The exhibits are designed to
provoke curiosity in the visitors, which should lure them into a learning experience.
When interacting with the exhibition, visitors are invited to act as real scientists. Depending on the
exhibit, they are demanded to experience science and technology through bodily interaction and are
encouraged to formulate hypotheses on paper, work with clean instruments, explain what they have
seen during the experiment and draw their conclusions. These are all realistic scientific skills and
processes; visitors are enabled to wear a scientist‘s white coat – sometimes literally.
Besides offering its visitors a fun experience and teach them something, a science center tries to evoke
interest for a career as a scientist among its visitors (mainly children). Science and technology are
often believed to form the engine behind a country‘s progress and hence children are familiarized with
its concepts at a young age, to make them prone to become scientists (for an example of this line of
thought, see text box 1). For this reason, it is important that the nature of the science centre, and its
exhibits in particular, fit in the science and technology sector of the real world.
In order to study a possible science center in a developing country – which was the initial question –
the first step would thus be to study a realistic scientific or technological setting. Ghana was selected
as the country of study because of the language (English), stability and the good ties with the
Netherlands and Wageningen in particular. One would thus have to find out what ‗hands-on science‘
or ‗hands-on technology‘ means in the context of Ghana.
Besides the importance of the context, we reckoned that experimentation is a crucial aspect of science
(centers). At the same time, however, the ability to experiment is not always present in science
centers. Introductory interviews with exhibition designers in Dutch and Belgian science centers
revealed a criticism that can also be found in the literature (MacDonald, 1998: ch. 6): exhibits do not
always offer the opportunity to explore and experiment. In many exhibits, the solution to the task is
pre-determined. This is most obvious for touch-screen computers, but holds truth for most exhibits:
except for violent behavior, nothing unexpected happens to them. We expected that this would hinder
the free, wandering sense of experimentation that is intrinsic to science.
The next question therefore was what exactly the role of science and technology is in Ghanaian
society. Given the importance of the connection with society (something a museum aims for) the
answer to this question can best be found in technology-centered activity in Ghanaian society. For this
reason, an industrial setting is central to this thesis: the Suame Magazine.
The Suame Magazine is an informal industrial area in the northern part of Kumasi, Ghana‘s second
largest city. Most of the businesses in the Magazine are vehicle-related: repair, trade in new and used
parts, and ‗production‘ (upholstery, spraying, body-building, etc.). This is done on every vehicle from
small cars to fuel trucks.
A vivid description of the informal car repair industry of Ghana, is given by Verrips & Meyer (in:
Miller, 2001). In an ‗auto-biography‘ they tell the story of a long-distance taxi and its driver. The
authors‘ incentive to write this article is a repair job being performed on their own car by a wayside
mechanic. At first, the seemingly amateurish, trial and error work on their car makes the authors
angry: the mechanic seems to consciously ruin their car. However, in the end the car runs again and
seems to be fit to the specific Ghanaian conditions (‗tropicalized‘), and that with minimal needs.
11

To their own embarrassment, Verrips & Meyer slowly come to the conclusion that the nature of car
repair in the informal sector, is less ‗barbarian‘ than they initially thought. Rather, they conclude, the
way in which western car drivers almost never get involved in car repair, hints at an ‗ignorant‘ and
‗alienated attitude towards car technology‘. Instead, the mechanics they encountered in Ghana
worked in a more pragmatic way, stand in less awe of the car‘s technology. They would approach
repair jobs with creativity, using their full body and sometimes even home-made parts.
(Verrips&Meyer, in: Miller, 2001: p.177)
Apparently, the realm of Ghanaian informal car mechanics is one of creativity, experimentation and
hands-on – or perhaps even body-on – technology. The center of this technology, vehicles, is very
common and crucial to society at the same
Text Box 1
time.
The Museum of Science and Technology
Besides the inspiring car repair sector, the
Suame Magazine is also the site for on-theIn 1962, the Ghanaian president Kwame Nkrumah
job-training of youngsters, in the form of
announces a plan for a national science museum for
apprenticeships. This means that all the
Ghana. Science and technology, he argues, form the
knowledge and skills present in the
basis for peace, progress and welfare for the
Magazine, are transferred from insiders to
Ghanaian people and the museum should therefore
new-comers. The way in which this is done
‗arouse and increase the interest of Ghanaians,
in the practical setting was thought to be a
young and old alike, in science and scientific
source of inspiration for a possible science
techniques‘.I
centre.
A two-phased project is proposed by a British
expert, with a smaller building constructed and
At this point, one question is perhaps still
opened soon, to be followed by a permanent
standing: if the Ghanaian version of handsbuilding (Greenaway, 1963). An interesting detail in
on science and technology were to be
the assessment report is the calculation on how
studied, why choose for an informal sector?
many visitors are needed (228.000) to reach the
Part of the answer is implicitly given by the
government‘s goal of a ten-fold increase in the
discussed article of Verrips & Meyer. They
output of scientists.
show that, for some reasons, the ‗informal
The development of the museum, however, suffers
mechanics‘ have developed their own ways
from a lack of money, expertise and institutional
of dealing with car repair. Home-made parts
weakness. The permanent building, supposed to
and tools, unconventional technical
open in 1967, was not finished at the time of the
solutions and the use of their body indicate
data collection (spring 2008). Visitor numbers have
that there is more of a sense of
dropped from around 37,000 in 1980 to some 500 in
experimentation incorporated in the way of
2007II.
working of these mechanics.
The little over hundred exhibits presently on display
in the MST are a remainder of what was collected
But there is another reason for the focus on
for topical exhibitions over the years. Some of them
the informal sector. Text box 1 discusses
were collected as early as 1965, the majority is on
the case of the Museum of Science and
display for more than twenty years.
Technology in Accra.
The collection includes specimens of human organs
Accra‘s Museum of Science and
and fish species, skulls and bones of (large)
Technology is much more a museum of
mammals and charts on several health issues. The
aspirations than of Ghana‘s science and
technology section contains a diversity of (often
technology sectors. There are some Ghanaout-dated) aeronautics-related objects,
specific items on display (concerning the
communication devices and some displays on
country‘s rubber- and textile industries,
Ghanaian industries.
e.g.), but the spirit of creativity and
—————————
experimentation which can be witnessed in
I
The Ghanaian Times, issue of 14 June 1962, front-page, p. 3
its actual technology sector, like the Suame
II
Annual reports MST of ´79-´80 and 2007
Magazine, is not represented at all in the
MST.
Appartently, the MST did not offer a complete representation of the Ghanaian technology sector.
Instead, a formal notion of what science and technology should be like was displayed, even though
the materials at hand did not add up to an exhibition worth visiting.
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This situation is actually comparable to Keith Hart‘s research on economies of developing countries.
Hart came across a distinction between the way (western) economists think of an economy, and the
way in which people on the streets of the developing world‘s capitals deal with it in their daily
struggle for a sufficient income. The economists‘ data told them that half of the working population
was unemployed, while Hart empirically found a lively economy on the streets in which selfemployed people were making a living. (Hart, 2005)
Just like Hart‘s work shows in the case of economies, perhaps technology needs another
understanding in non-western countries. It is not per definition what the formal institutes mark as
science and technology, but rather the technology-focused daily business that goes on in the informal
sector.
This study attempts to analyze the Suame Magazine on several scales. It starts at the level of the
Magazine and its role in a national and international context (chapter 3). In chapter 4 the
apprenticeship is central and the interaction between masters and apprentices in particular.
The reason for this is the work of Lave (1991, 1993) who emphasized the importance of action in
practice, and argued that learning should not considered an isolated process in the mind of the learner.
Or, as Lave puts it: learning is ‗the construction of present versions of past experience for several
persons acting together‘ (1993: pp.7-8). For this reason, it was decided that not only the interaction
between masters and apprentices was to be taken into account, the environment (i.e. the workshop and
the Suame Magazine) would also be part of this study. The whole of the Magazine functions in this
sense as the output of the ‗present experience of the past‘.
The justification for the decision to take the whole of the Magazine into account proved to be not only
theoretical, it was also in the simple reality. As the research went on, interviews became more
important for the data collection, and every question lead to several new questions. This started from
the interaction between the workers, and did not end before the level of the several associations
governing the Magazine.
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2.

Theoretical conceptualization

2.1

Theories

It was mentioned in the introduction that the central unit of analysis of this thesis is the informal
industrial complex Suame Magazine, and that this analysis will entail several levels. The Suame
Magazine as an entity will be the first level. This thesis starts by introducing the Suame Magazine to
the reader and then attempts to understand the mechanisms behind this place.
In order to understand the mechanisms behind (the creation of) an informal system, such as the
Magazine, Keith Hart‘s concept of the informal economy is used. The concept of the informal
economy arose when Hart discovered during fieldwork that the questions he asked to inhabitants of a
slum in Accra, did not match their frame of reference. He would ask them, for example: ‗How much
money does your household spend on food, on a weekly basis?‘. The concept ‗household‘, to start
with, was not clearly restricted in many cases, and there was no fixed income (and thus no regular
expenses on food). (Hart, 2005) The western bias was clear: the (informal) economic reality for the
people in the slum was far different from the formal counterpart most western civilians live in.
This western oriented view on economics proved to prevail not only in Hart‘s mind, but was widely
spread among western development economists. This view was based on western capitalism, which is
in many ways intertwined with state policies: ensuring the workers‘ well-being in the emerging
welfare states of the fin de siècle, Keynesian policies of price moderation and investments in
industrialization are all examples of a government‘s interference with the economy (Hart, 2005; Van
Hoof & Van Ruysseveldt, 1996).
Not only do governments act as guard in this economic system, they also regulate the market.
Registered companies play by the rules as they are stated in national, sometimes international law.
Similarly, employees derive their rights (e.g. no excessive working hours) and duties (e.g. pay taxes
over their wages) from national laws.
The main tool in this system is bureaucracy, which offers the government the essential opportunity for
this system: plan ahead. By registering and regulating the economy, the government knows what to
expect in coming years. Models are used to predict the future, after being fed with the input from
reality (gathered through bureaucratic means).
It was this mindset with which Western countries used to look at the economies of developing
countries. Roughly knowing the size of the working population and the number of jobs that was
offered by the public sector and the large corporations, development economists came to horrifying
conclusions: 50% of the urban working population was unemployed (Hart, 2005).
However, the streets of major cities in these countries told a quite different story. As Hart describes it:
‗Their streets were teeming with life, a constantly shifting crowd of hawkers, porters, taxi-drivers,
beggars, pimps, pickpockets, hustlers – all of them getting by without the benefit of a ‗real job‘‘.
Apparently, there was a discrepancy between reality and the economists‘ modeled representation of
reality. This discrepancy was caused by the existence of an invisible economic system which seemed
to live alongside the regular, visible economy. As the latter was seen as what economies ought to be
(i.e. the form), the former was soon dubbed the ‗informal economy‘ (Hart, 2001).
The term ‗informal‘ is intellectually based on Max Weber‘s theories on the rationalization of
economic institutions. These strive for more ‗bureaucratic organization and calculations of rewards‘
and benefit most from regularity and predictability. As the share in the economy of corporations
working according to this philosophy increased, this view became the form. Anything that lives
besides this formal system is thus informal. (Hart, 2005)
There are also more descriptive definitions of the informal economy, expressed in contradistinctions:
small-scale (vs. the large-scale of the formal economy), low productivity (vs. high), unenumerated
and thus invisible (vs. enumerated and visible) and self-employment (vs. wages) (ibid.).
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The lack of visibility and predictability is not the only difference between formal and informal
economic systems; the road to become an entrepreneur of any kind in such a system, is also different.
To become a ‗formal mechanic‘, for example, one obviously goes through basic formal education and
subsequently to a technical vocational school. However, there is no such schooling system for
becoming an informal mechanic. The only way to become an actor in the informal industry, seems to
be through participation. The following example might clarify this.
Mechanics working in the formal sector are more or less all-round mechanics. Formal workshops can
be approached for any kind of repair job on a car: they will fix the seats when they are broken, realign
wheels, or replace an engine. In the informal sector, like the workshops in the Suame Magazine, the
term ‗mechanic‘ refers to a much narrower profession: those who are involved with the actual
mechanics in a car (engine, gear box, brakes, etc.). For many other parts or, rather, domains of the car,
there are separate specializations: electricians, wheel realignment centres, battery doctors, window
fitters, air-conditioning installers, etc. Not only are the professions divided by the nature of the repair
jobs, they are also often specialized in brands or groups of brands. One could find a Benz mechanic,
or one specialized in Japanese cars.
These specializations are created through the nature of the training of apprentices: as their training is
based on incidents (i.e. the jobs brought to the workshop by the clients) and lacks a theoretical
foundation, it is hard for the mechanics to carry their knowledge of certain parts over the borders
which are put up by different car manufacturers. A fuel pump produced by brand A, might have to be
repaired differently than the same component produced by brand B. Essentially, both fuel pumps are
the same, but being able to see this demands structural, theoretical knowledge. If this is lacking,
specialization is a good alternative. (McLaughlin, 1979: p.200)
Over the years, this situation resulted in a variety of specializations, not only on the several brands,
but also in different domains of the cars. However, it occurs frequently that the repair of a car
involves several specializations. To overhaul an engine, for example, the chambers need to be bored
and the linings need to be replaced: both separate specializations. This results in a web of
interdependent relationships between entrepreneurs in the informal industrial complex, which also
involves non-mechanic services like barbers, telecommunication shops and food vendors.
Participation was briefly mentioned as the main mechanism to become an entrepreneur in the informal
sector, taking the place of schooling in the formal
Text box 2
sector.
Finding the right postage
Participation is also a central issue in Lave &
Wenger‘s theory on learning. According to them,
An example of the dichotomy between
learning consists of ‗participation in communities of
mind and body is given in a case study
practice‘ (1991: p.49): instead of being merely a
by Saljö & Wyndhamn (in: Chaiklin &
brain activity, they see learning and knowing as
Lave, 1993). In this case study, a simple
processes formed by interaction with the surrounding
problem – finding the right postage for a
world (consisting of other people, objects,
certain letter – was posed to students in
relationships, history, culture, etc.), through bodily
two school classes: mathematics and
participation.
social studies. In mathematics, students
The starting point for this alternative view on
calculated the price per gram (derived
learning is Lave & Wenger‘s critique on traditional
from the cheapest stamp) and multiplied
theories of learning: these theories conceive learning
that by the weight of the letter. In social
as a process that is isolated in the learner‘s mind
studies, the pupils looked up the postage
(Lave, in: Chaiklin & Lave, 1993). They hereby
in the table provided by the postal
ignore the world in which the learner lives, resulting
service. The latter, obviously leading to
in a dichotomy between mind and body: the mind is
the right postage, lies much closer to
busy with something far away from the body it is in.
reality than the first, more abstract
An example of this dichotomy is given in text box 2.
solution.
In this
dichotomized view,
learning is
seen as merely cognitive acquisition: the flow of facts, knowledge and problem-solving strategies
from the outside to the inside world. Instead, Lave argues that learning could better be conceived as
‗the construction of present versions of past experience for several persons acting together‘ (ibid.:
pp.7-8). In other words: learning is performed in a context in which other people, the past, actions,
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thoughts, feelings, etc. all play a role. This process is ‗always based on situated negotiation and
renegotiation of meaning in the world‘ (ibid.: p.51) and thus breaks down the walls between mind and
body, and between abstraction and experience (ibid.: p.52).
When participating, the apprentices not only embody the skills and knowledge which should make
them full participants, they also embody the ‗structural characteristics of communities of practice‘
(ibid.: p.55). In other words: the characteristics of ‗running‘ the community of practice are
incorporated by the newcomers, so that they can instruct future newcomers, making sure the
community reproduces itself.
In order to analyze the apprentices, Lave & Wenger introduce legitimate peripheral participation as
an analytical tool to understand learning (ibid.: p.40). In their book, they use this tool to analyze
several apprenticeship systems. In general, an apprentice starts as an outsider, a newcomer, and
intends to end up as a full member of the community of practice. Or, as Lave and Wenger put it: the
apprentice follows the path from peripheral participation to full participation (ibid.: p.29).
In order to be able to proceed from a peripheral to a full participator, the apprentice needs legitimacy.
The ‗legitimacy‘ of the apprenticeship is given by the (head(s) of the) community and is outmost
important for the learning process of the apprentice: legitimacy results in a sense of belonging, which
is important if one wants to improve his or her participation in a community (ibid.: p.35).
The term ‗peripheral‘ suggests multiple ways of participation and hence implies the existence and –
through learning – movement between these different spheres (ibid.; p.29). Besides, depending on the
power relations, the term is one of empowerment: beginning at the ‗bottom‘, an apprentice works his
or her way up (ibid.: p.36). The destination is not peripheral‘s antonym, ‗central‘ participation, but
rather ‗full‘ participation.
Legitimate peripheral participation is used in this study to learn more about the mechanisms of the
apprenticeship system as it prevails in the Magazine. This goes for the internship itself, as well as for
the interaction between master and apprentices and between apprentices.
The legitimacy of Lave & Wenger‘s participation is mainly expressed in the granted access to
knowledge and skills. These are mostly embodied in the mechanics themselves: there are no manuals
or books around which tell the apprentices how things work. Apprentices need access to perform
work on the materials (i.e. cars and car parts) in the workshop in order to share in these embodied
skills and knowledge.
Dant (2005) focuses on this bodily interaction and embodied skills among car mechanics. According
to Dant, mechanics ‗communicate‘ with objects through bodily interaction in order to synchronize
their activities with their physical surroundings, just like one would adjust his or her activities to other
people being around (Dant, 2005: p.111).
Dant proves the existence of this communication by giving examples in which car mechanics
communicate through bodily interaction (sometimes mediated by tools) with cars and car parts. By
sight, touch, smell and hearing, the mechanic knows the status of the car (part), upon which he
decides what his next action should be (Dant, 2005).
This principle can be found in the very simple example of a car mechanic undoing a nut, which Dant
describes in this same chapter (2005: pp. 111-115). When starting the undoing, the mechanic knows
from previous similar jobs, that the nut – holding the wheel in its position – is tightened very fiercely.
He thus needs a large lever bar to enable him to exert enough force. As soon as he notices from the
decreased friction that the nut is loose enough to make the extension of the lever unnecessary, he
reconfigures the tool to a smaller version, which rotates faster. When the friction is too small for this
tool as well, the mechanic does away with the tools and looses the nut further with his fingers.
As is shown by the example, the underlying and necessary skills and knowledge for the mechanic to
get involved in this conversation are cultivated in the past. From experience he knows that he should
not start with a small lever or his fingers: it will take the large extension to the lever to get the nut
going.
Although hard to prove, Dant states that the mechanic does not have to address his knowledge and
skills intentionally; merely by starting with a job these skills would become activated. Once learned
and later practiced, these skills have become ‗habitual action‘ (ibid.: p.133). What occurs during the
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job, is ‗a flowing reciprocity between the person [i.e. the mechanic] and the objects [he] is interacting
with‘ (ibid.: p.133).
The reading of objects – by bodily interaction – is the major part of the mechanic‘s communication
with objects, supplemented in only a small amount by the reading of, e.g., digital devices. Manuals
are rarely used to plan ahead the different steps of a job; rather they serve as a reference book to look
up figures, or to consult when a mechanic gets stuck in a job. (ibid.: p.130)
One example of this is given in the same article: a mechanic tries to get an engine, which just does not
start anymore, going again. Through consulting the (digital) manual and even getting the assistance of
‗an electronics diagnostic test rig‘, the mechanic tries to find the failure. However, all the electronic
displays show the right settings, nothing wrong with that, and the problem remains unsolved. Later
on, a colleague spots a blockade in the fuel line.
This example shows a significant difference in working philosophy. The first mechanic tries to solve
the problem top-down: the manual gives a certain amount of possible defects, the mechanic checks
them. The approach of the second mechanic is different, rather bottom-up: he uses his own diagnostic
skills, which are likely to be based on actions that have proved to be of importance in the past.
By these examples, Dant shows that practical experience and an open mind to every new case are of
great importance to car mechanics. The latter example showed that problems might not always be
solved by blueprint solutions (in the form of a manual) and that it might be best to be able to repair
cars on a ‗discovery basis‘, assisted by the ‗feel‘ which is created over years of experience.
For this study, Dant‘s work is used to emphasize the role of the body and materiality in the work of
the mechanics and their apprentices. One thing that would be interesting to find out, is whether the
mind and the body play different roles in the different stages of an apprenticeship.
Throughout the chapters 3 and 4, the reflection of these theories on the reality of the Suame Magazine
will be discussed.

2.2

Methodology and research questions

The discussion of theories so far tried to make clear that a central aspect to the informal industry and
the apprenticeship system within it, is legitimate participation. There are no other ways to become an
informal entrepreneur than ‗go out and do it‘; all one needs to know is captured in the actors, the
relationships between them, the tools that are used, etc. These elements combined – legitimate
participation in an informal system, expressed in skills and the material world (tools, parts, cars:
anything physical essential to the work) – form the mechanism behind one‘s progress within the
community of practice, from a peripheral to a full participant.
Although this mechanism is primarily used in this study to account for the progress made within
apprenticeships, perhaps this mechanism could be extended beyond the realm of the workshop. Would
the concept of participation based on legitimate access to skills and knowledge perhaps account for
progress within the whole of the Suame Magazine? Or could it even be extended and serve as an
explanation for broader, social progress of citizens?
The combination of the three theories thus forms a tool with which social progress is tried to be
explained. The aim of this thesis is to see to what extent the development of groups could be
explained by this mechanism, what its reach is, in order to understand how the mechanisms behind a
technological sector. This should lead to an understanding of how a possible science center-like
exhibition might contribute to the strengthening of this sector.
As an overarching methodological framework of this study, I will make use of the concept of
technography.
The term ‗technography‘ is first mentioned by Anderson (1998). In the article, he describes the rise of
ethnography, with the birth of technography as a kind of spin-off: ethnographies of technologies,
which clarify the context and way in which they is used.
Anderson does not come up with a detailed methodological plan to carry out a technography. This
was done instead during the lectures of the technography-course (Richards, 2007). In this course the
so-called CMO-approach – ‗belonging‘ to realistic evaluation – was tied to technography.
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In a C-M-O-approach, theories are shaped in terms of mechanisms (M) which cause a certain outcome
(O) in a certain context (C). Usually, several potential mechanisms are phrased as hypotheses, which
are then tested through any possible method. This, however, is not the case for this study.
The Suame Magazine should, by using this methodology, be seen as a technology. In chapter three,
which deals with the history and the background of the Suame Magazine, the context is Ghana (or,
more specifically, the industrial sector of Ghana), and the outcome the Magazine as it is today. The
aim of this chapter is to reveal the mechanisms that formed
Text box 3
the Suame Magazine (research question 1) and these are given
The research questions have been
mentioned implicitly in the theoretical
in chapter 5.
conceptualization, and will only be
In chapter 4, a technography of the apprenticeship system is
shortly summed up here.
given. The context in this case is the Suame Magazine, and
the outcome is the apprenticeship system as it is described in
1.
What are the driving factors
the first paragraph of the chapter. Again, the mechanisms
behind the creation and
sustainment of the Suame
behind the nature of the apprenticeship system are given.
The methods that were used for this technography, as well as
a schedule of the research time, are given in Appendix A.
One note should be placed here on one of the methods;
filming. In order to capture the physical characteristics of the
workshops – spacing, tools, workshops themselves, etc. – and
the work that was done – physical interaction between
workers, use of the body, etc. – it was decided to use filming
as a method of data collection. Apart from this, filming
provided the opportunity to show progress, instead of still
images.
In this report, certain film bits are processed into comic-book
like photo series. A CD is added to offer the opportunity to
watch the moving images.
This thesis starts with a description of an informal industry,
the Suame Magazine. Its history and relevance, but especially
its educative role will be focused upon. The focus on the
chapter on the education in the Magazine, will be on the way
in which this skills transfer happens, within the framework of
the apprenticeship. This is where Dant and Lave & Wenger
provide the perspective. In chapter 5, answers to the research
questions (see text box 3) are given.
In addition to this, chapter 6 gets back to the initial question
on the characteristics of a science centre in the Ghanaian
context.

2.
3.

4.

5.

6.

7.

Magazine?
What role does the Suame
Magazine play in the national
and international context?
Which mechanisms are of
importance to the nature of the
learning as it occurs in the case
of an apprenticeship?
Which mechanisms in the
interaction between masters and
apprentices, and between
apprentices alone, shape the
learning (i.e. the learning must
occur in the interaction between
the workshops actors: what are
the characterizations of this?)
Which skills are specific to the
Suame Magazine and which of
these are being learned by
apprentices during the hands-on
training in the workshops?
What are the mechanisms
behind social progress in the
workshops and how far could
this progress be extrapolated
beyond the workshop?
What characteristics should a
science centre in Ghana possess
in order to be a valuable
contribution to science
education?
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3. The Suame Magazine
3.1

A history of the Suame Magazine: 1920s – 2008

The light industrial complex Suame Magazine in Kumasi, Ghana, arose in the 1920s when craftsmen
in the traditional trades (gold-, copper- and blacksmiths) discovered an upcoming market: the forging
of vehicle parts 1. Shattered springs, for example, could be repaired using the conventional tools and
soon like-minded artisans in this new trade moved away from their traditional, home-based businesses
and started to cluster themselves. (Obeng, n.d.)
As the city of Kumasi was constantly changing its infrastructure, the cluster of mechanics was
relocated several times (ibid.)2. Probably in the mid-30s, the artisans settled down around the
magazine of the British colonial government. To their clientele the mechanics referred to themselves
as the ‗mechanics of the Magazine‘, which would remain the nickname for their location for over
eighty years3.
It was probably in the fifties when the Kumasi city council moved the artisans yet again, this time to a
northern suburb called Suame. This new site, responsible for the other part of the area‘s name, formed
the décor of the formation of the first association of artisans, the Magazine Mechanical Association
(MMA), in 19574. The main goal of this new unity was to stand stronger in conflicts with the
government over relocation, although some sources state that the Association‘s main activity was to
assist members in ‗times of bereavement‘, e.g. funerals and medical help (Powel, 1991: p.38; Adeya,
n.d.:p.6).
Almost immediately, the MMA proved its usefulness when plans of the city council to move the
artisans to a location outside Kumasi, were successfully resisted and even a new piece of land in
Suame was provided: the Suame Fitters Area5. This ‗old site‘, as it is known today, was situated on
the other side of a junction from the previous location and measured some 69 acres 6.
During these years, the fitters of the Suame Magazine were overpowered by the larger formal car
sellers and repairers in Kumasi (McCormick, 1998, p.30). Five of such companies, both Ghanaian and
foreign, could be found in Kumasi and they undertook the ‗serious‘ jobs, leaving minor repairs to the
Suame artisans (ibid.). Many fitters of the first generation in the Magazine were trained by these
formal industries. All the knowledge would dissipate from them, from generation to generation.
(Powell, 1995: p.6)
This situation of the Suame Magazine – and informal industries in general – changed in the 70s, when
president Acheampong launched an indigenization policy and halted trade liberalization (Arthur,
2001: p.89). The cutbacks on import licenses which were the instrument of this policy put the formal
sector businesses in trouble, as they could no longer import their spare parts. This is where the Suame
Magazine, as an informal industrial area, profited: the artisans in the Magazine were able to get a hold
of the scarce parts, either the original parts through the flourishing black market or home-made parts
from the manufacturers in the Magazine (Powell, 1995: p.9).
Soon clients who would formerly go to the formal sector for their vehicle repairs discovered the
opportunities of the Magazine. This led to a rapid increase in the population of the Magazine: from
5,485 in 1971 to 27,000 in 1979 and 40,000 in 1984. In the late eighties the number had gone up to
45,000. Powell, 1995: p.2-3). This increase in population was caused by three factors, the first and
foremost of which would be the exponential growth of artisans through the apprenticeship system.
Every master would train about five apprentices, who then become master and start the same cycle.
As long as the economic circumstances are favorable, this cycle (and hence the exponential growth)
1

‗The History of the Mechanics of Kumasi Suame Magazine‘ – GNAG document, written by a former chairman
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3
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4
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can be sustained. The second factor would be the influx of artisans from the formal sector, who saw
their wages lose their value and hence started their own businesses in the informal sector (ibid.: p.6).
Thirdly, the economic degradation led to an urban drift (Powell, 1995; p.3). Many people from rural
lands tried their luck in the big cities. The apprenticeship system of the Magazine offered an easy way
into this informal industry, which promised at least some certainty in those turbulent years.
From the apprentices‘ point of view the Magazine indeed was a good opportunity: the weak economy
only absorbed a small percentage of the secondary school leavers (in clerical jobs, e.g.). The informal
education system (and market) thus offered a fair alternative (McLaughlin, 1979).
This period of bloom of the Magazine heightened in 1981 with the opening of the borders to trade
with fellow West-African countries. The Magazine proved to be not only powerful on the national
scale: ‗trucks were parked nose to tail‘ to export limber products to Nigeria, Togo, Burkina Faso and
Cote d‘Ivoire (Powell, 1995: p.10).
The tables turned not long thereafter, as by then the policies of president Acheampong and his
successors (four in three years) had eroded the Ghanaian economy, leaving the new president
Rawlings no option but to implement a Structural Adjustment Policy in 1983 (Arthur, 2001: p.96).
The SAP demanded and trade liberalization, which severely affected the population of the Magazine:
the imported foreign goods, among which spare parts, were often produced in countries which were
able to produce against lower costs and were thus out of the Magazine‘s league (Arthur, 2001: p.100).
Formal sector industries gained strength again and in 1988, 70% of the masters in Suame claimed
their businesses had declined since 1985, while many others went out of business (Dawson, 1988, in
Powell, 1995: p.4).
More of a help for the artisans was the creation of the Suame Intermediate Technology Transfer Unit
(ITTU) in 1980, as an initiative of the Technology Consultancy Centre (TCC) at the Kwame Nkrumah
University of Science and Technology (KNUST). Initially, the ITTU was seen as a ‗group of
engineering production units located in one building at the centre of an informal industrial area‘
(Powell, 1995: p.40). These production units should be representative for the available branches in the
Magazine and deliver ‗technical information and advice‘ free-of-charge to the artisans. Put
differently: it was the Suame Magazine in an academic nutshell. (Powell, 1991: p.38)
Other sources claim that the ITTU also served as a means for the university staff to generate some
extra income by materializing their ideas and perhaps put them on the market 7. More on the
background of all these aims lies the idea of bridging the gap between Ghana‘s technical university
and the country‘s largest informal industrial zone (Powell, 1995: p.39).
Besides the courses and other forms of knowledge transfer, the ITTU also improved the electricity
network (with foreign funding) and set up a scheme through which artisans could buy affordable
imported second-hand machines. Between 1977 and 1986, the ITTU (taking over from the KNUSTbased Technology Consultancy Centre in 1980) provided 119 machines, of which the majority went to
the Suame Magazine. These machines were not for everybody: artisans were assessed (on their skills
and entrepreneurship) and trained for some two years, before they could access a hire-and-purchase
scheme through which they obtained lathes and milling machines. (Powell, 1991: p.39)
After 1983, the ITTU concept spread throughout the whole of Ghana. The reason for this was the
exhibition ‗Ghana Can Make It‘, which was mounted by the TCC in Accra, in October 1983. This
exhibition showed work from the Suame Magazine (hammers, gear wheels, nuts & bolts, etc.) and,
besides giving the Suame artisans a boost in business and morale, spread the word about Suame and
the ITTU among ‗the general public, the media and the powers that were‘ (ibid.: p.59).
Government intervention led in 1983 to another major development in the Magazine: the formation of
the Ghana National Garages Association (GNAG). The GNAG was established by the PNDC
government to be the central spokesman for all of the Suame Magazine (McCormick, 1998; Azongo,
2007) 8.
Some sources link the creation of the GNAG to the PNDC‘s ‗National Cocoa Evacuation Exercise‘.
This nationwide project meant to transport the cocoa yields from the hinterlands to the south, in order
7
8

Interview Mr. G.Y. Obeng, former manager of the Suame ITTU, on 05062008.
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to be processed. During this operation, large numbers of government vehicles got stranded all over the
country and needed to be repaired. For the resulting ‗Government Vehicle Rehabilitation Exercise‘,
which cannibalized one half of the government vehicles to fix the other half, the Suame artisans were
said to have impressed president Rawlings, who then decided there was the need for an overarching
association, hence the GNAG 9,10,11.
Although board members still claim full responsibility for the Magazine, the GNAG is said to manage
some 1,000 plots in the Magazine, versus 800 plots managed by the MMA. These GNAG plots
mainly lie in the new site, where the association itself resides as well. Over the years the GNAG grew
out to be the association with the largest number of members within the Magazine. (Obeng, n.d.:p.16)
Many other associations, next to the MMA and the GNAG, sprung up in the Magazine in the course
of the decades. It is very unclear how many associations exist exactly: different sources give different
lists, varying in number. The reason for the proliferation of associations is said to be dissatisfaction
among the members of older associations, who then start their own. For this research, representatives
were interviewed of the following associations: GNAG, MMA, Dynamic Spare Parts Dealers, Scrap
Dealers Association, Fuel Injection Pump Mechanical Association, Electric Welding and Fabrication
Association, Upholstery Association and the Foundry Association.
The nature of these associations differs: some of them have their own constitution, others are rather
groups than associations and entail nothing more than mechanics with the same specialization getting
together. They raise dues to buy new machinery, follow courses and go on work-related excursions.
Association members also protect their property: if something is missing, more eyes are at hand to
retrieve it.
One last comment on the associations in the Magazine concerns their board members. During the data
collection for this study, appointments for interviews were often made over the phone, also with the
board members who were interviewed. A meeting point was given and somehow I expected a man in
‗normal‘ clothes, perhaps carrying some papers or even a briefcase. He was a board member, in the
end.
However, it appeared the men I met often wore overalls and answered the questions in front of their
workshops. Certificates and other papers often literally lied side by side with spanners and lubricators.
In other words: these board members were still interacting hands-on with technology on a daily basis.
As a response to the wide array of associations, with none of them representing the whole of the
Magazine, another attempt was made in 2006 to form an umbrella association: the Suame Magazine
Industrial Development Organization (SMIDO)12. The main aim of SMIDO is to bring together all the
different groupings which exist in the Magazine, to form a gateway for development aid (either
foreign or national) and other external parties (business partners, researchers, tourists, etc.) (Azongo,
2007: p.62).
At the moment that this research was carried out, SMIDO was still receiving funds from BUSAC and
had just opened its ICT centre in the Magazine, meant to train mechanics in repairing new cars with
electronics. The umbrella-function which was aimed at originally, got lost over SMIDO‘s short
history: the GNAG announced through a press release that they are not part of SMIDO.

During all these decades, with all their negative and positive influences, Suame Magazine grew out to
be a very important informal industrial area, with a rapidly growing population. Reliable numbers on
the current population are hard to find (estimates differ from 3,000 13 to 200,000 (Azongo, 2007: p. 5),
but the most accurate figure (for it is based on actual research over a longer period of time) seems to
be the one provided by the ITTU, estimating the population to be around 80,000 in 2000 and a (then)
projected 100,000 in 2005 (Obeng, n.d.). This number seems to be reliable, as the approximate
9
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surface of the Suame Magazine (for which the numbers also vary widely) is 2 sq. km2 14. With the
surface of roads and buildings subtracted, this number would come down to one person per 8 m2 of
pure working space. From what was experienced during the data collection, this seems to be quite
possible.
As the Magazine originally stems from local craftsmen, the preference for family members (family
can be trusted without formal rules) explains the high percentage of artisans coming from the Ashanti
Region (80% in 1971 (Department of Housing and Planning Research, 1971, in: Obeng, n.d.))
(Powell, 1995). The urbanization increased the growth of the number of apprentices in the Magazine
over the years. Youngsters from outside Kumasi (but still in Ashanti Region) would move to the city
and be employed as an apprentice by a relative (Little, 1970 in: Obeng, n.d.). More recently, many
migrants from the northern regions of Ghana are reported (Obeng, n.d.).
Alongside with the population, the surface of the industrial area increased. After the establishment of
the old part in the late 1950s, the ‗new site‘ was established in 198915. According to the legal
document, the two sites now add up to 220 acres (0.89km2 – for some reason far less than the 2km2 ).
Nowadays, vehicle repairmen and related artisans (upholsterers, sprayers, body builders, etc) still
form the main group in Suame, but have been joined by traders and other craftsmen over the years.
Manufacturers of (cooking) utensils and agricultural tools, spare parts dealers and keepers of
telecommunication shops have made their entrée in the Magazine (Obeng, n.d.: p.7).
All these increases led to a situation in which a chief apprentice has a lot of trouble finding his own
plot of land to start his business. His options are waiting, moving to another city, or buy himself into
the business of a colleague. For this reason, both the major associations (GNAG and SMIDO) have
plans for the acquisition of new plots of lands elsewhere in the city. The Magazine seems not to have
reached its peak yet.

3.2

The Suame Magazine in a national and international context

The history of the Suame Magazine hints at an important role in the national, technological context.
Not only was it the main channel through which president Rawlings recruited mechanics for largescale projects like the National Cocoa Evacuation Exercise, the Magazine is the cradle for the
nationwide GNAG: it was formed in the Suame Magazine16 and all the members of the elderly council
(the advisory body of the GNAG) were originally Suame mechanics 17.
The contribution to national economic development of informal industrial areas like the Suame
Magazine is disputed. To some the informal sector is merely ‗a malignant symptom of a weak
capitalist economy‘, a ‗haven‘ for people who were unable to make a living through the formal sector
(Ninsin, 1991, in: Arthur, 2001). Advocates of the sector use as an argument that 60 to 65% of the
labour force in urban areas in Sub-Saharan Africa is employed in the informal sector (Boapeah &
Poppe, 1992, in: Arthur, 2001). Nevertheless, the cluster is of enormous importance as an educational
force (see chapter on education) and of course also for employment (an estimated 100,000 artisans).
The SMIDO policy book claims a cash transaction in the Magazine of 1,000,000 Ghana cedis, but it is
unclear upon what this number is based (their estimate on the population size, 200,000, does not this
cash transaction number very reliable).
Another development contributing to the relevance of Kumasi in general and of the Suame Magazine
specifically, is Kumasi‘s selection by the United Nations Industrial Development Organisation
(UNIDO) as one of the six cities in the Millennium Cities Initiative, the ‗urban counterpart‘ of the
Millennium Villages Project 18. The Suame Magazine was appointed as one of the focus area of this
programme and during the period of data collection, the news came out that 24 million dollars was
earmarked for the development of the Magazine.
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A more subtle (and therefore perhaps less robust) sign of the importance of the Suame Magazine is
the involvement of politics. The regional chairman of the GNAG drove around in a nice-looking,
rather new SUV which was decorated all-over with large pictures of the presidential candidate for the
New Patriotic Party (the then ruling party). It could of course be a coincidence that the regional
chairman of a nationwide organization is engaged in politics in such an open manner. However, the
‗eye-balls‘ of relatively poor educated workers he gains by driving through the Magazine might be
worth something.
At the same time, the president of SMIDO, the GNAG‘s ‗rival‘, openly supported the National
Democratic Congress. SMIDO was busy recruiting members among the artisans and setting-up
computer courses for them, in which the president put a lot of personal money and effort. This might
be because he wishes best for the Suame mechanics, although some (and not only the quarreling
GNAG-members) would not dismiss political (side) objectives.
As compared to its formal counterpart, the informal car repair sector fills a technological niche that is
quite different. Clients of the Suame Magazine could come over for a – to speak in current television
language – complete make-over of their cars. Formal workshops might not be able to help in these
cases. For example: at some point, I witnessed a ‗straighter‘ – a specialization mainly involved with
the body of the car – welding a chassis together, using the best parts of two old ones of the same
model. Similarly, a completely stripped trotro was seen, being re-built from scratch. Dents in the body
of the minivan were filled, after which it was sand-papered and spray-painted. Then a ‗new‘ engine
block would be found, seats would be bought from an upholsterer, the electronics would be fixed by
an electrician, etc.
Although I have not been inside a ‗formal‘ Ghanaian workshop, I cannot imagine – judging from what
I‘ve seen of them and from what formal workshops in Europe and North America look like – that they
would deliver these services. This was also witnessed by Verrips&Meyer, who found out that through
all kinds of ‗adjustments‘, seemingly hopeless cars were kept on the road (in: Miller, 2001: p.168).
Formal workshops would just replace the parts and perhaps at some point give up on the car.
To put it differently: the Suame Magazine fills a niche which is very different from that filled by
formal workshops. Its mechanics are not only involved in car repair, but also – to some extent – in car
manufacturing. Or, as McLaughlin puts it: ‗Their sometimes ingenuous improvised repairs made in
seemingly hopeless situations epitomize their unique contributions to the transportation industry […]‘
(1979, p. 201-202).
However, the Magazine‘s role in the industrial sector is also criticized. Not only outsiders working in
the formal sector spoke negatively of the artisans‘ tendency to perform trial & error methods 19, also
some mechanics with a formal background in the Magazine itself said to dislike the lack of a
theoretical basis of the mechanics.
Besides the Magazine‘s role on the national level, the Magazine also spreads her wings across the
Ghanaian borders. As was mentioned before, the opening of the markets in the mid-80s led to a
situation in which trade was going on with neighboring countries. A little later, in 1988, a survey
indicated that 26% of the artisans had foreign customers (Dawson, 1988 in: Obeng, n.d.). These
clients would buy locally manufactured items such as milling plates, animal traps and bolts and nuts
and take them back to their home countries: Burkina Faso, Mali, Niger, Nigeria, Cote d‘Ivoire or
Benin.

3.3

Daily life in the Suame Magazine

Walking around the Suame Magazine could really function as a day of sight-seeing. The little shops
which sell thousands of bolts – categorized in small wooden boxes – and just as many nuts hanging on
strings from the shops‘ roofs could be just as picturesque as the mask-selling vendors in more touristy
areas of the city. Similarly, the amazing variety of spare parts which are on display is not only
educative (ever seen a car horn?) but also worth taking pictures of.
19
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Just a short summation of what could be seen while walking down one of the major roads in the
Suame Magazine: car seats, steering wheels (with or without the accompanying axle), gear shifts,
springs, back axles, complete engine blocks, doors, front axles, windshield wipers, stickers for
decoration, mirrors, homemade mud flaps, tools, tank lids, the little sunscreens for the two front seats,
seat belts, knobs to put on the gear shift, bearings… Or, in pictures:

Pictures from the Suame Magazine. Clockwise, starting in the upper left corner: a nuts and bolts shop; used car doors for
sale; a shop for small tools; scrap metal waiting to be collected; a rack of car horns; and a heap of back axles.

Besides the ‗technical‘ shops, other kinds of shops, more aimed at services, are present in growing
numbers: telecommunication shops, restaurants and barbershops are some examples of these (Obeng,
n.d.).
The presence of the latter takes off the sharp edges of the Suame Magazine as an industrial area. This
effect is enforced by herds of goats strolling through some of the less busy parts, and even more so by
crossing groups of children in school uniform.
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Despite these features – which make the Magazine look like a village, a ‗normal‘ neighborhood – the
Magazine is not completely a safe haven. Apart from the fact that it is an industrial area, with the
accompanying activities like welding, sawing and boring happening all over the place, it is a place
with thousands of craftsmen on a relatively small piece of land, who are all struggling to make a
living. Even with the security service delivered by the two largest associations (the MMA and the
GNAG), these circumstances sometimes can be dangerous. During the research, a mob was once seen
to chase a suspected thief. The latter could just make it to the GNAG office (with security personnel),
saving himself some serious trouble.
By branching off the main roads and getting into the smaller ‗streets‘, one could really get a good
insight into the artisan businesses. Almost all the workshops are outdoors, giving passers-by the
opportunity to take a look straight into the kitchen of a variety of businesses: vehicle-repairers,
producers of agricultural tools, welders, spray-painters, engine-borers, foundries, metal-workers,
upholsterers, electricians, body-builders, people taking cars apart to metal strips, etc. One could see
work being done on small cars, taxi‘s and tro-tro‘s (the minibuses), while a little bit further fuel-trucks
are being built. Sounds come from all corners: vendors announcing their arrival by shouting whatever
is on their heads (water, fruits, handkerchiefs, phone credit, etc.), metal pounding on metal, running
engines, people shouting and laughing.
A typical workshop would be not more than a wooden shack with a couple of benches in front, often
in the shade of a tree. The shack would provide a place to store tools and spare parts, the outside wall
serves as a wardrobe where the workers hang their good clothes in the morning. Depending on the
size, kind and wealth of the workshop, a variety of devices could be found around, like a rinsing tub
for greasy parts or a hoist to lift engine blocks.
Nearly all the workshops are haphazardly built, using ‗uncomplimentary building materials‘(Ruijters
& Vervoorn, 1998). The haphazard nature is due to either a lack of control on the building plans (in
the old site) or fitters settling before any plan could be drawn (the new site) (ibid.: p.19). Given these
circumstances, basic facilities like sanitation, roads and electricity are not available everywhere. For
example, in a survey in 1998 among 98 artisans, 52% said to pay for electricity. As some others
would tap electricity illegally, the actual number would be a bit higher than the 52%, but not too much
(ibid.: p.27). This can be witnessed when walking through the Magazine: most vehicle-repairers do
not have or do not use electricity.
Besides the electricity provision, more services are scarce in the Magazine: there is no hospital, for
example, and the roads are unpaved. The technology level of individual workshops in some cases
leaves something to wish for. McLaughlin – whose research location and time are quite different from
those of this study (1976-77 among mechanics in Koforidua) – writes that ‗almost to a man, [the
wayside mechanics] are not equipped with many of the most basic tools and test instruments which a
Western mechanic would deem essential to perform his craft‘ (1979, p.202-203). For this study,
images of a couple of home-made tools and accessories were collected (see the paragraph ‗Creativity
and openness of the Suame Magazine‘ in chapter 4).

A typical day for a mechanic and his apprentices would start early in the morning, around 7am. The
junior apprentices might even have to come a little earlier to sweep the workshop floor. Working days
involve Mondays to Saturdays, although the latter was a little less busy than the others.
During the day it is not unusual to see many people hanging around the workshop, sitting in the shade
seemingly aimlessly. These could be masters discussing business, apprentices hanging around waiting
for a job to do, or car owners waiting for their car to be repaired (perhaps to check upon the quality of
the work and the parts that are put in, or to learn something for if they get stuck in the bush later on).
Around 6pm, most of the shops and workshops close and the workers go home. Apart from some
security men, nobody stays overnight in the Magazine.

25

3.4

Conclusions

An interesting aspect of the history of the Suame Magazine is that it evolved from traditional crafts:
home-based blacksmiths clustered themselves and explored the new market of vehicle repair. The
masters – at first mainly relying on family members – and their apprentices ensured the reproduction
of the community of practice. Newcomers replaced full participants and also changed the community:
land was purchased to expand the Magazine, associations were created, telecommunication was
incorporated in the work, etc. According to Lave & Wenger, the history of a community of practice is
an important part of the daily practice: every generation leaves ‗a historical trace of artifacts and
social structures‘, upon which a next generation builds further.
Besides this reproduction of the community of practice, the previous paragraphs also showed the
informal nature of the Suame Magazine in several aspects. A quite pragmatic one is the lack of
reliable numbers on the number of artisans and the financial output of the complex: a typical
characteristic of the informal economy. Moreover, the daily business of the Magazine is not strictly
related to the actual work. This is seen in the physical lay-out of the area: the area centers around a
cemetery, there are small agricultural plots, school children cross the area and there is a growing
presence of supporting businesses. Also, the associations which were created, were mainly involved
with organizing funerals of members and assist in other personal problems. Artisans supported each
other in personal trouble, like medical costs.
The physical lay-out of the Magazine shows, just like its organizational character, the informal
organization of the area. Roads are unpaved, workshops are seemingly arbitrarily placed, etc.; it
shows the organic development.
Another interesting aspect of the history is the interference of the ‗formal world‘. The first step in this
sense was taken by the nearby University of Science and Technology. For several reasons, a
knowledge exchange program was set up. Government interference mainly consisted of the creation
of the GNAG. The growth of the Magazine in the seventies, due to the weakened formal sector, could
be seen as indirect influence.
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4

Education within the Suame Magazine

4.1

The apprenticeship system

There are no strict rules for conduct in terms of apprenticeships, which makes it hard to describe a
generalized form of the apprenticeship. In fact, some regularities can be found, but every master can
decide for himself how he fills in the details. This outline will give the general story, which was found
to be true for all the workshops that were visited. Besides, some examples and illustrations will be
given.
For this chapter, two books are of major importance. A very detailed account of apprenticeships in
Ghanaian car repair shops is given in the anthropological study by Stephen McLaughlin, called The
Wayside Mechanic: An Analysis of Skill Acquisition in Ghana (1979). As McLaughlin collected data
over a fourteen month period on the apprenticeship alone, his study goes into much more detail than
mine. Therefore, this book serves as a supplement to (and sometimes a confirmation of) the research
data collected for this study.
One note should be placed here: both space and time of McLaughlin‘s study differ from those of this
research. McLaughlin collected his data in 1976 and 1977, in workshops around the city of Koforidua,
about 60km north of Accra. Although his description of the workshops resemble the findings for this
study to a high extent, some things are different. For one, the terminology for different ‗sorts‘ of
apprentices is different for what I found. According to McLaughlin, an apprenticeship takes three to
three and a half years (1979; p.84), after which the former apprentice turns into a journeyman or
senior. This is a period in which the former apprentice is a paid worker for the master, both to express
his appreciation towards the master and to pick up a little more experience (ibid.; p.85).
The apprentices who were interviewed for this research distinguished between junior, senior and chief
apprentices. The older apprentices (the chiefs, but sometimes also seniors) might get paid a little, but
would still be apprentices. However, from comparing the experience in the Suame Magazine and
McLaughlin‘s further descriptions of the different roles in the workshop, I assume the journeymen
and seniors in McLaughlin‘s work are comparable to the senior apprentices in the current Suame
Magazine. The chief apprentice is then simply the oldest (and thus ‗highest‘) senior apprentice.
It is, by the way, hard to estimate how many apprentices undergo their training in the Suame
Magazine. The population of apprentices ‗fluctuates considerably‘ (Ruijters & Vervoorn, p.20) and no
recent direct estimates could be found. The only remaining (hazy) method through which an estimate
could be obtained, is a derivation based on several estimates (dividing the total population by an
estimated master-apprentice ratio). Even in that case, numbers would differ between 30,000 and
80,000 (both out of a population of 100,000)20. SMIDO, which does not give solid grounds for their
numbers, claims that the Magazine absorbs 10% of all JSS (JHS since 2007) leavers annually
(Azongo, 2007).
For this research, too few numbers on this were obtained to offer a reliable estimate.

4.1.1 The apprentices’ journey
If a Ghanaian boy should decide to become a mechanic through the informal route, through an
apprenticeship, he starts by going to a master with his parents. They will sit down to discuss the
amount of money that will be paid to the master and apprentices and the boy will be told to buy
clothes, safety shoes and some tools: e.g. a set of spanners, screw drivers, and a hammer. The price
that is paid usually depends on the background of the child: those with rich parents would pay
somewhere between 150 and 400 Ghana cedis, while those with parents who are less well-off would
pay considerably less (under 100 Ghana cedis), or nothing at all (in one case).

20

Based on a population of 100,000; a percentage of artisans – actually employing apprentices – within that
number (either 90% or 40%, different sources); and a ratio master:apprentice (estimates on this differ from 1:3
to 1:6).
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Originally, the apprenticeship system among car mechanics relied heavily on family and kinship ties.
In the absence of formal regulation, family ties were the best insurance against all sorts of troubles
(theft, undermining business strength, etc.) which could occur to the artisans (Obeng, n.d.; Powell,
1995: p.6). This is the reason for the high percentage of Ashanti people among the artisans (80% in
1971 (Department of Housing and Planning Research, 1971, in: Obeng, n.d.)). Obeng states that this
is still the case nowadays; this was not specifically tested in this research.
According to McLaughlin (1979), when embarking on their training, Ghanaian apprentices are not so
much acquainted with advanced technologies as European or American boys may be. Therefore, the
boy first goes through a period of gazing around, being ‗overwhelmed by the complexity of the work
that goes on‘ (McLaughlin, p.119). During this period of amazement the boy would do such
uncomplicated chores as handing tools to the others, wash clothes, fetch all kinds of things (food,
parts, etc.) and clean and weed the (outdoors) workshop.
After several weeks or even months, the apprentice‘s curiosity takes over from his amazement and the
learning really takes off: he will start to learn the names of the parts and assist in the jobs, by holding
or passing tools, e.g. The initiative for this progression should be taken by the boy himself: as his
education is merely his own business, he should show that he is eager to learn, taking every
opportunity to watch others performing repair jobs.
After he has witnessed some of the simpler jobs several times, the boy will get to do some of them
himself, under supervision. These could be jobs like washing parts, changing tires or adjusting brakes
(McLaughlin, 1979: p.177). The ultimate tasks for junior apprentices would be fixing the propeller
shaft (most artisans called it the ‗long shaft‘) or performing work on the back axle.
During the jobs, the master might ask his apprentices questions, to test their knowledge (ibid.: p.123).
This would take the place of the written test customary in formal education. Answering the questions
correctly, together with performing well on the job, will raise the master‘s regard of the apprentice,
which will be decisive in distributing future jobs (and hence the progress in the apprentice‘s training).
This increasing participation, and the fact that younger apprentices come to the workshop, will
upgrade the apprentice to a senior. This means that he gets to teach younger apprentices and is given
more and more complex jobs to do.
At last, the apprentice becomes chief apprentice, which is the longest working senior apprentice in the
workshop. The chief apprentice acts as the master‘s assistant: his skill level is similar and he takes
care of the workshop when the master is not there. From this stage, a piece of land with his own
workshop is all that keeps him from mastership.
This last step up the ladder of apprenticeship is taken when both the master and the chief apprentice
think the time is right. In most workshops this departure goes with a material gift (a sheep or a bag of
rice, e.g.) or a financial gift to the master. The value of this is assessed by the apprentice and his
parents and serves as a symbol for how much they appreciated the master.
Most of the masters pay their apprentices some ‗chop money‘ – a smaller amount of money, enough
for basics like food, transportation and laundry – at the end of the day or week. This is on average:
some master don‘t pay at all, others pay apprentices according to what they did during the week. A
small bonus for Christmas was also mentioned.
Transfers of apprentices from workshop to workshop do happen. If there is not much work, e.g., an
apprentice might decide to move to another workshop. Sometimes he might pay the master the
entrance fee again, or the masters figure out something in between them.

4.1.2 From peripheral to full participation
The several stages which the apprentices go through could function as labels for the different levels of
participation between Lave & Wenger‘s peripheral and full participation: junior apprentices would be
at the periphery, seniors ‗semi-participators‘ and chief apprentices approach the stage of full
participation in the community of practice of the mechanics.
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The junior obviously starts as a peripheral participant. By ‗peripheral‘, Lave & Wenger refer to the
phase of newcomer every new apprentice will have to go through: every apprentice starts at the
periphery of the workshop (Lave & Wenger, 1991: p. 29). The sum of money paid by the junior to the
master (and sometimes senior apprentices) at the start of his apprenticeship should grant him the
access to the knowledge and skills in the workshop. The junior then is a legitimate, peripheral
participator.
Similarly, the set of tools and the working clothes which an apprentice has to buy physically prepare
him for participation. He is now able to engage in the work.
As was mentioned before, the apprentice familiarizes himself with the workshop during this first
phase. Meanwhile in this first introduction to the workshop, the apprentice builds up his motivation
for the work: he sees finished products and fully participating co-workers. Or, as Lave puts it: the
apprentice sees that ‗there is a field for the mature practice of what [he is] learning to do‘ (1993: p.
110).
The transition from a junior to a senior apprentice is not precisely defined in most cases. It depends on
the time spent in the workshop, combined with the apprentice‘s skills. It differs per workshop which
of the two factors – age or skill-level – is most important.
There are certain jobs a senior apprentice should be capable of doing, which distinguishes him from a
junior. These are dis- and reassembling the engine, master the back axle and know all about the gear
box. Put differently: the most advanced car parts hold no secrets for these apprentices.
The ‗speed‘ with which an apprentice progresses, depends on his cognitive qualities as well as on his
attitude. Almost all of the masters and apprentices who were interviewed said that the seriousness of a
boy is decisive for his progress, with cognitive skills (‗how fast his brain is‘) as an important second
factor. The system rather facilitates a free way of learning: an apprentice can choose to fool around, or
he can join senior apprentices when they lie underneath a car to learn all about it.
Of all the workshops visited, one master said to put his apprentices to a test, in order to upgrade to the
senior level. This was a workshop where air conditioners were installed and repaired. This work was
mainly done on new and/or expensive cars and that is why this master was very serious about his
teaching. If one of his apprentices would go to work somewhere else, messes up and then tells the
customer whom he learnt it from, it won‘t do any good to his reputation.
The fact that the number of years spent does not run parallel to the skills obtained, makes it possible
for ‗younger‘ apprentices to pass ‗older‘ apprentices in capabilities, as was discussed above. Whether
the older would then still be the senior depends on the master, but is perhaps less important: junior or
senior, the master knows you and would rather give a difficult job to a ‗good‘ junior apprentice than
to a ‗worse‘ senior apprentice.
One example of this was witnessed in a workshop where a junior apprentice just returned from an
‗outside job‘: a car got stranded somewhere on the road and had to be repaired. In such cases the work
needs to be done without the supervision of the master, as he would prefer to stay in his workshop,
where the largest part of the work needs to be done. The fact that the master sent his junior to go and
fix the stranded car – and thus let him work without his supervision – implies he trusts him better than
an older guy. Or, as one apprentice in a spraying workshop put it: ―You might be a senior by the
number of years you spent in the workshop, if you don‘t know the job this title becomes
meaningless.‖
As was mentioned in the introduction to this chapter, McLaughlin does not speak of the same classes
of apprentices, i.e. juniors, seniors and chiefs. However, he does mention the importance of the time
spent in a workshop, in combination with skills: ‗The power of the individuals in the hierarchy (i.e.,
the workers) is determined almost exclusively by the length of time they have spent in the workshop,
although in a few instances age and competence also count heavily.‘ (p.124)
The distinction between junior and senior apprentices is actually a good example of what Keith Hart
wrote about economy. As soon as I heard about the different kinds of apprentices, I tried to find out
what the difference was. Was it age? Or the time spent in the workshop? Or perhaps there was a set of
jobs you would have to be able to do flawlessly..? Every workshop I asked masters and apprentices,
and every time I had to adjust my findings, because in every workshop I was told another story. In
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some there was only one junior: the one who came last. In others there were several: as long as they
were not able to handle the most difficult jobs, they were junior. It seemed as if there were as many
explanations as there were workshops.
The interesting thing is that I was looking for a norm, a certain set of guidelines. But there was none:
every master could decide for himself, and there was something valid in every way of working. This
could be a remake of Hart‘s first research on informal economies: he came to the actual existence of
the informal economy through asking people about their weekly expenditures and finding out they did
not have a fixed budget. He was looking for a framework, for rules.. just like I was. However, both
systems rely on rather fluid rule sets, instead of rules fixed in state law (on, e.g., education).
This lack of formal rules puts more weight on trust and respect. Kinship ties serve as an important
guiding light in the selection of new apprentices, causing a high percentage of Ashanti people in the
Magazine. Respect for the master should, for example, make sure that a chief apprentice finishes his
apprenticeship in a dignified way, i.e. in consultation with the master. As one master pointed out,
there is no rule to prevent a chief apprentice to leave overnight and start his own business; a respectful
relationship between the master and apprentice should prevent this.
Despite this lack of formal rules, the mechanics apprenticeship is formal in other respects, especially
when compared to other kinds of apprenticeships. For example; Jordan describes the apprenticeship of
Yucatec midwives. As midwifery is handed down in family lines, it is much more part of daily
business: a girl would just go along with her mother or grandmother, perhaps even unaware of the
teaching that goes on. (in: Lave&Wenger, 1991: pp.67-69) This contrasts the way in which the Suame
apprentices learn in a non-domestic setting, sometimes even outside their (direct) families.

4.1.3 Methods of learning
Before focusing on the methods of learning of apprentices in the Suame Magazine, some attention
will be given to the ‗situatedness‘ of their learning. In their theory on legitimate peripheral
participation, Lave & Wenger discuss the learning curriculum as opposed to the teaching curriculum.
The learning curriculum consists of ‗situated opportunities […] for the improvisational development
of new practice‘ (p.97). Within the community of the workshop, the apprentice picks his own learning
resources, depending on what exemplars he chooses.
This is opposed to the teaching curriculum, in which the instructor builds the curriculum for the
instruction of newcomers (p.97). What is being learned and the meaning of this, is then viewed from a
teacher‘s perspective.
Related to the concept of the learning curriculum is the fact that in a workshop setting, the customers
decide what the apprentice will learn. There is indeed no strict curriculum which means that the
knowledge of every apprentice is composed in a different way, of different jobs. As a result, they can
all learn from each other.
This is one of the reasons why senior apprentices are considered to be the most important teachers in
the workshop (Mclaughlin, 1979: p.126-127). Not only are questions of juniors forwarded by the
master to the seniors, also are the seniors held accountable for the quality of the repair job (ibid.:
p.127). Both McLaughlin and this research show that the senior apprentice picks his own junior
apprentices to assist him on a job, making the workshop look like a collection of subcontractors rather
than one company (this of course depends on the size of the workshop).
One of the reasons for the large responsibility that rests on the seniors‘ shoulders, is quite pragmatic:
juniors spent most of the time assisting seniors on jobs and therefore ‗a close working relationship
develops between them‘ (ibid.: p.126), likely to be improved by the closeness in age. Another, quite
important reason is that the learning situation (the workshop) does not allow for single-teacher
classroom teaching: there is work to be done. As it would not make sense to work all on one job, the
work is divided, subgroups being led by older apprentices. This is even more practical because of the
different skill levels of the apprentices: there is no fixed curriculum, so every apprentice has a
different body of knowledge and skills. This would make central teaching quite hard. (ibid.; p.127)
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Within these sub-groups of apprentices, observation and participation are mentioned by both
McLaughlin and Lave & Wenger as relevant methods of learning. Perhaps the biggest difference is
the way in which both books describe the first phase: McLaughlin states that apprentices merely
observe the environment of the workshop in their first weeks, carrying out petty jobs for everybody
who wants them to do something (McLaughlin, 1979: pp.119-121). Lave & Wenger emphasize that
participation plays the most important role, also in these very first weeks. The peripheral participation
by the apprentices is their way to get familiar with the ‗culture of practice‘ (p.95): they learn all about
the different workers, what they do, what the daily routine is, how to deal with customers, how older
apprentices behave, what is done and not done, etc. This image of the workshop forms the motivation
for learning among apprentices: they see finished products, and ‗older‘ apprentices and masters acting
alongside with them. Gradually, this passive form of observation turns into a more active one in
which the apprentice first assists and later participates in the work. By then observation has made way
for participation.
Respondents in this study supported this idea on a combination of observation and participation. They
said that watching and eventually doing the job themselves is what is most important for the
apprentices‘ learning.
There is, however, a difference between the theory and the data collected for this study. McLaughlin
states that the knowledge flows from the master to the senior apprentices and from the senior
apprentices to the juniors (p.124). Lave & Wenger share this view and state that the relation between
master and apprentices is ‗too distant‘ to get engaged in learning situations (p.92). Instead, the
master‘s most important task is to provide access to the community for the apprentice.
However, from the data collected for this study, it appears that masters and apprentices are involved
in learning. Perhaps it is rather the apprentices that are learning, than that the masters are teaching, but
still, they are involved.
In the process of learning, most of the masters were not very strict in terms of the mistakes that were
made, stating that the apprentice can‘t learn without making them. This does not hold for mistakes
which the apprentice could (and perhaps should) have avoided: misplacing simple parts, coming late,
etc. Then a master would correct the apprentice by making him sweep the floor, weed the workshop
(most of them are outdoors), sit on his knees for some time or – in the worst case – suspend him for a
few days up to two weeks. One master said he would beat the apprentice (which was confirmed by his
apprentices).
The reward for a job well done would not be financial or in the form of praise, but rather the master‘s
confidence which makes him give the apprentice the same job next time.

4.1.4 Formal education opportunities in and around the Suame Magazine
Apprentices have the opportunity to formalize their skills by getting diplomas in formal education
institutions, like the Kumasi Technical Institute (KTI) or the National Vocational Training Institute
(NVTI).
There are two ways in which KTI cooperates with the Suame Magazine in educating youngsters in
mechanics. This difference basically is the difference between full-time and part-time students in KTI.
The full-time students go to school and spend their third year (out of four) outside the KTI for their
practical training. Suame Magazine hosts a large share of these students. The part-time students are
often apprentices in the Magazine, who go to KTI in the afternoons for their theoretical training. Both
groups – part-timers and full-timers – come together in the fourth year for their practical and written
examinations.
The NVTI has a similar program as the KTI: a four year program in different kinds of car mechanics
(motor vehicle repair, motor vehicle electricals, maintenance & fitting and body repairs). This
program resembles the KTI program, combining theoretical and practical education for four years.
The practical part entails an internship, possibly in a workshop in the Magazine. Eventually, students
will have two exams, grade 2 and, if they proceed, 1.
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Next to this, there is the opportunity to just follow a course for a month and then go for the
examinations. This is for those people who know the job practically, through informal education, and
would like to ‗formalize‘ their knowledge by getting a certificate. During this course of a month they
learn some theory, like the appropriate names for car parts.
Among the apprentices, it is however not very common to be in this kind of education. The data for
this research were not meant to be used quantitatively, but among the apprentices who were
interviewed, only a small group (about a quarter) was in, or had completed either KTI or NVTI.
The reason for this small amount of apprentices in formal education was often said to be money; the
boys (and few girls) had no money to pay for the schooling.
Powell (1995: p.7) suggests that there is another reason why so few apprentices are in formal
education nowadays. Many masters of the older generation(s), he noticed, have followed formal
technical education, combined with practical training. The economic hardship of the seventies pushed
them into the informal economy. They would prefer to see that their apprentices follow the same route
of practical and theoretical training, but find themselves in a different situation, namely that of the
informal industry. As soon as they allow their apprentice to follow the best education, they might
leave ‗for greener pastures‘ (the formal industry, or even Europe, US, Libya or Saudi Arabia).
Note that this could be different today: Powell‘s study period ends approximately at the same time as
the end of Ghana‘s last undemocratic regime (1992). The situation might have become better (also
economically) since then.

4.2

Master-apprentice and apprentice-apprentice interaction

This paragraph aims at zooming in on what is supposed to be the core of the Suame Magazine: repair
jobs. An important reason for doing this, is to try to reveal what processes lie in the heart of the work:
what skills do the artisans possess and what is the learning of apprentices really like? So after having
given the framework of the Suame Magazine itself, and the apprenticeship system as it is going on
within the Magazine, I‘d now like to focus on the interaction between apprentices and apprentices (as
they often work and learn together) and between masters and apprentices.
By doing this, I would like to both test and illustrate what McLaughlin and Lave&Wenger write
about. The conclusions of this exercise will be given in chapter 5.
For this paragraph, I make use of the films that I shot in the workshops. This method was chosen,
because it offers good opportunities to capture the non-verbal, physical way in which the mechanics
work.
The film footage is presented here in a comic-book-like photo series. Every relevant action is caught
in a still picture, which is accompanied by the time (in (hours:)minutes:seconds, first picture is 00:00),
as well as a short explanation on what can be seen in the picture.
The perspective for these picture series is that of an observer, like I was. This means that the pictures
do not tell the story from the point of view of, e.g., the junior apprentice, but takes a more general
look, at both the job and what is going on elsewhere in the workshop. The latter is done to try and
paint the background onto which the mechanics do their job.

Case 1

The placement of spark plugs

In the first photo series, a senior and a junior apprentice work together on installing spark plugs in an
engine head. The senior apprentice said to be in the workshop for four years, the junior for one less,
three.
The job involved an engine head which was brought to the workshop from the coastal town of
Takoradi. The engine head was bent, so they grinded a bit off of it, making it straight again. Now they
are reassembling it. This series presumably deals with the replacement of the spark plugs, although I
was told they were replacing the chambers. However, my rudimentary knowledge of engines tells me
that the chambers are there anyway and cannot really be replaced…
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There is a rather large gap in time between the first two pictures, which is due to the method of
filming. The senior apprentice was working on the engine head when I started filming in the
workshop after I had arrived, but there were other jobs going on as well, which seemed to be a little
more interesting. As there was only one camera, which was hand-held, these other jobs were given
some attention as well. However, this gap does not affect the most important fifteen minutes (90-105),
which form the basis for the picture series.
1

2

00:00 A senior apprentice grinds the chambers of
an engine head.

86:00 A junior apprentice washes the engine head,
using a bucket to splash water against it.

3

4

90:08 …but has to stand back for the senior
again. He then stands by, watches casionally…

90:00 The junior apprentice gets a try at the work…

5

6

`
90:38 …and takes the tools which the senior apprentice hands him.

90:58 Another apprentice stands by and watches
the work. A fourth one is having lunch.
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7

91:51 On request of the senior apprentice, who is
still at work, the junior apprentice collects a tool
from the shed.

9

92:47 Just next to the shed, a client (trotro-driver)
is having his hair cut. Two apprentices stand by
and chat.

11

94:47 Then the junior apprentice seems to be
idling, not paying attention…

8

92.03-92.27 The junior apprentice cleans the tool
with a cloth, before he sits down again to watch.

10

93:36 The senior apprentice puts glue on an engine part – presumably a spark plug – which was
just handed to him by the junior apprentice. The
latter watches the work closely.

12

94:59…but as soon as the senior is done with the
glue and places the plug, the junior makes sure he
watches him closely.
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13

95:15 The senior apprentice only has to look up
from his work to let the junior know that he needs
the hammer. The latter hands this to him.

15

96:22 The junior apprentice prepares the next plug
for installment, while the senior finishes the first.

17

98:33 The master joins the work and takes over.
This time, he puts the glue on the plug. The senior now gets to watch.

19

101:30 The work continues and the master also
glues the third plug.

14

95:45 He then steadies the engine block while the
senior apprentice hammers the plug into position.

16

97:45 This time, the junior apprentice prepares
the glue.

18

99:31 The senior places the plug, the junior (sitting) and another apprentice (standing) watch.
The master gives directions.

20

102:05 The senior apprentice starts hammering
it into its place, when the master takes over and
fixes it within a few hits.
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21

103:28 After the senior is done, the master checks
the work…

23

104:02 The senior continues the work by himself,
after the master and junior have gone.

22

103:32 …and the apprentice gets some money
from the senior (probably to buy food or a part).

24

104:48 The last bit of tightening: the junior stands
on the engine block – holding on to the
workshop‘s roofage – while the senior uses a
larger lever to tighten the plugs.

Comments
First of all, this picture series shows a clear hierarchy in the workshop. The junior apprentice gets to
occupy the main working position – on the bench – for a little while; after a few seconds the senior
takes over, leaving the ground next to the bench for the junior. The junior then perfectly complements
the senior in his job and does just what he is supposed to do: fetching tools, handing them to the
senior, steadying parts, etc. When the master comes along, the roles shift around. He literally takes the
work from the senior, who then becomes an observer, just like the junior. The senior has, however,
the best position to see what the master is doing.
Within this clear hierarchy, not many words are necessary to make known what is desired. This is
most clearly visible between the junior and the senior. On several occasions, the senior only has to
look up from his work, or mumble a few words, for the junior to understand what is desired of him.
This is especially clear in the pictures 13, 14 and 15.
Although the ‗orders‘ might be given in a minimal amount of words, there is a fair amount of chatting
going on in the workshop. Almost on every moment during the 15 minutes, there are apprentices
standing by and chatting. The main language in the workshop is one of the traditional languages (most
likely to be twi), so I could not understand them. However, it seems as if my presence in the workshop
was an interesting topic, judging from the laughter and the understandable English words like
‗interview‘ which could be heard.
The communication between the worker and the object becomes clear in pictures 8-16. In picture 8,
the senior apprentice mixes the two components of the glue that goes on the spark plug. The right
proportion of the two components is determined by the color and the texture of the mixture, which is
judged by the senior apprentice‘s experience. He then puts the glue on the plug using his index finger
and places the plug. A second instant of communication – after mixing the glue – concerns the right
position of the spark plug. When it is being hammered into its place, the plug ‗tells‘ the apprentice
whether the direction of his hitting is right: if not, it will probably not move in gently. The position is
checked carefully by the apprentice in picture 15.
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What makes these pictures more interesting is the increasing role of the junior apprentice. During the
preparation of the first plug, he just watches or even idles. However, while the senior is placing this
first plug, the junior prepares the glue for the second one and thereby increases his participation in the
job. Probably he has assisted on a similar job before and knows what to do.
As far as learning is considered, a conclusion from this series could be that learning equals to working
which again equals again to learning. It is evident that the junior is not ignorant on this job. The fact
that he knows what tools to hand to the senior (when there was no question to be heard), shows that he
knows the order of actions. Also – whether he knew it from earlier, similar jobs or from the first plug
that was installed – the junior progresses in his tasks during the job: he prepares the second plug for
installment, for example.
The fact that the junior was not blank on this job, means that he might be working, rather than
learning. However, at some moments – e.g. when the senior places the plugs in their right position –
the junior watches carefully. It could be assumed that he does so to see what is being done by the
senior, in order to be capable of acting likewise in the future. So during the same job, the junior
apprentice works and learns at the same time.
The same goes for the senior apprentice. He is doing the job most of the time and thus actually
delivering output, but when the master comes along, he turns into a learner. A good example of this is
picture 20, where the master takes the hammer out of the hands of the senior and shows how the plug
should be placed rightly.

Case 2

The placement of the pistons

In this second case, a master – who owns this workshop for seven years and is in the trade for twenty
years – reassembles an engine, with the help of a junior apprentice (one year in the workshop). The
parts of the engine are spread out on a tarp, next to the bench where the master is working.
We do not witness the whole reassembling, only an excerpt of about 15 minutes.
1

00:00 An overview of the workshop: on the right
side of the tree the master and junior apprentice.
On the left three other apprentices and a neighbouring electrician (turquoise jacket).

3

00:00 …of which the parts are spread out on a
tarp, right beside the bench where they work.

2

00:00 The master (left, sitting) and the junior on
the job. The master reassembles and replaces the
pistons, the junior watches and is stand-by.
The ultimate goal is to reassemble an engine…

4

00:08 The master hammers the piston head onto
the piston, using a hammer and a spanner.
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5

00:24 The master checks whether the piston head
can move freely.

7

00:54 …and checks the head‘s mobility again.
He is satisfied and puts the piston head aside.

9

01:18 …to get some oil from the shed…

11

01:52 …after which the junior assumes his former position again.

6

00:44 He then places the ring which keeps piston
head in its position…

8

01:10 The master then sends away the junior…

10

01:36 …and pours it into a small tub, for the
master to use as a rinsing tub for parts later on…

12

02:51 The master then checks whether the piston
rings can roll freely through their slots.

38

13

02:59 It is not to his satisfaction and he sends
the junior to get him some sandpaper…

15

03:48 He then rinses off the piston head…

17

04:44 This time it is better and the master places
the piston rings.

19

06:37 The chamber is lubricated.

14

03:37 …after which he grinds out the slot for
the piston ring.

16

03:58… and checks again whether the rings can
move freely.

18

06:20 To prepare for the placement of the pistons,
the master cleans the chamber, while the junior
gets the lubricator.

20

07:05 The piston is placed partly in the chamber…
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21

07:32 Seemingly without being asked, the junior
goes for a pair of pliers…

23

08:27 Using the handle of a hammer, the master
hammers the piston into the chamber.

22

08:20 …which are used to compress the piston
rings, necessary for the piston to fit into the
chamber.

24

08:31The first piston is in its right position.

Comments
Compared to the junior of the first case, the junior in this second case is much more of a learner.
Perhaps it is because this particular job does not allow for four hands to handle the material, but it is
only when the piston rings are being compressed (picture 22) that the junior participates in the actual
work. The rest of the time he is closely watching the master and collecting the necessary attributes for
the master to do the job. This clearly visualizes the extent of participation of a junior who is relatively
new in the workshop (one year, in this case).
Something which was also mentioned in the comments on the first case, is the non-verbal character of
the communication. During the two minutes which were spent on the actual placement of the piston
(18-24), much of the activity of the junior goes without orders from the master. Only when the
apprentice has to take away the screwdriver so the piston can descend into the chamber (in between
22 and 23), the master can be heard to say something. All the other actions, like getting the pair of
pliers (21) and helping with steadying the cylinder that compresses the rings (22), go without any
verbal order.
Another thing which becomes clear here, is the use of improper tools, i.e. the use of tools for
something which they where not originally designed for. Examples of this are the spanner which the
master uses to hammer the piston head onto the piston (4). Also, the cylinder-shaped metal sheet
which is used to compress the piston rings is not the most advanced tool: it has to actually be
compressed using a pair of pliers, which have to be steadied separately (22). In another workshop, a
more advanced tool was used for the same job (it had a band around it which you could tighten by
turning a key).
Pictures 4-7 relate to Dant‘s theories in this case: the master places the piston head on the connecting
rod. He first hammers the wrist pin into the piston head, checks the mobility of the head and then
places the snap ring which keeps the wrist pin in its right position. After this, the master checks the
mobility again.
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The ‗communication‘ between the master and the piston in this case concerns the issue whether there
won‘t be too much friction between the connecting rod and the piston head as soon as the engine is
running. The ‗talking‘ occurs when the master moves the piston head up and down with his one hand,
while his other holds the connecting rod. The force that the master has to apply to move the piston
head, tells him something about the amount of friction. Experience tells him whether the mobility is
good enough or not. In this case he is satisfied and no further action is needed. Or, put differently: the
object does not demand another activity from the mechanic; it has communicated its status as ‗OK‘,
so to speak.
Another example concerns pictures 12-17. This time, the master wants to place the piston rings, but
needs to know first whether the width of the slots is large enough. For this purpose, he rolls the rings
through the slots and feels whether there is resistance. Apparently there is, and a piece of sandpaper is
used to widen the slots. Probably, the amount of resistance in combination with his experience with
similar cases in the past tells him how much needs to be grinded off. He therefore also needs to know
something about the effectiveness of the sandpaper on the specific kind of metal (aluminum?). This
judgment is, again, based on experience, which is literally incorporated (into the mechanic‘s body).
There is another, less obvious way in which the master uses his body here. Picture 3 shows all the
parts which have to form the engine again, at the end of the job. This master did not use a manual for
the right position of the parts; he rather used his head for that. He has apparently disassembled and
reassembled engines many times before so he does not need the tool which a manual perhaps is.

Case 3

Reassembling and sparking an engine

In the last photo series, we see a what is presumably a chief apprentice reassembling an engine with
the help of several younger apprentices. This is a presumption, because this bit was filmed on the
second day of the research, when I was just about to find out about the different sorts of apprentices.
Therefore, I was not asking about status yet. However, judging from the autonomy of the apprentice
and the kind of work that he does – reassembling an engine, the same job as the master did in the
second case – it could be assumed to be a chief apprentice (or an advanced senior at least).
The other apprentices – two of them help him through the whole of the job – seem to be junior. The
one in the orange shirt gets to help more on the job than the one in the navy blue shirt, and is
presumably a bit more experienced.

1

00:07 The chief apprentice (white shirt, very left)
reassembles an engine, several other apprentices
watch.

2

50:20 While the chief is busy elsewhere in the
workshop, a junior apprentice works on the engine
The master explains something to the junior.
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3

56:25 Yet another, junior apprentice does some
work on the engine. Both he and the junior in the
orange shirt are assisting the chief apprentice on
this job. The white shirt perhaps is an owner.

5

2:28:41 The chief is in a central position, juniors
standing around him, handing him parts…

7

2:30:20 The orange junior gets to do some work,
while another junior fetches nuts for the chief…

9

2:31:36 Then another apprentice joins the group,
presumably a senior, judging from the work he does.

4

2:28:35 The chief apprentice has returned from
the other jobs and occupies the main seat again.
The juniors (in the orange and dark blue shirts)
have become observers again.

6

2:28:55 …and tools.

8

2:31:10 …and hands them to him.

10

2:48:00 The senior starts a side project with the
engine head…
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11

2:52:30 …and gets the help of another (junior)
apprentice (stained white shirt, left, background).

13

2:54:51 The engine head is placed by the chief
and senior apprentice.

15

3:17:01 The senior apprentice pours in the gasoline, to prepare the engine for sparking.

17

3:24:39 When ignition does not occur, he taps
on the conductors to the sparkplugs with a key.

12

2:53:55 Meanwhile, the chief and junior
continue work on the engine block

14

3:05:21 Oil is drained from the engine to be
renewed.

16

3:24:35 A crowd gathers as the moment of sparking the engine is near. The master in the pink
shirt attends, but the chief and the orange junior
remain the most active workers. The chief
(white shirt, left) is now sparking it.

18

3:25:03 The owner of the trotro watches closely.
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19

3:27:28 When the engine suddenly runs, the men
grab it instantly and as one, presumably to prevent
it falling off the wooden blocks it is on.

21

3:29:47 However, the master is not satisfied and
gives the chief apprentice instructions on what to
change (take off a part and clean it).

20

3:27:33 Proud smiles as the work seems to have
been successful.

22

3:35:43 When that work is done, the engine is
sparked again and the job is finished.

Comments
This third case is different from the previous in the sense that it clearly shows a subgroup of workers
in the workshop. Throughout the whole job of reassembling the engine, the chief apprentice is assisted
by (primarily) two junior apprentices (all are introduced in the pictures 1-3). Besides these two
seniors, the team consists of a senior apprentice (9 and further). Occasionally another junior
apprentice helps (7-8), but that seems to be an incident (it seems as if he just happens to be close and
then gets to fetch something).
This group of workers really forms what I earlier called a subcontractor: they are entitled to do the
whole job. Even when the engine is sparked and everyone gathers (16 and further), the chief
apprentice is in charge, not the master, who is watching as well. However, the master does give some
advice on what to change, after it seems that the engine does not run perfectly. So the master is, after
all, in charge, but the job itself is fully the responsibility of the chief apprentice and his helpers.
This conclusion is strengthened by the fact that in this workshop, the chief apprentice negotiated
about the price with the trotro-driver. This was not caught on tape, but it does add to the idea that the
chief apprentice is running his own business, under (eventual) supervision of the master.
Besides this main conclusion, some interesting other details can be retrieved from these pictures. First,
what is interesting is that, in pictures 2 and 3, when the juniors work on the engine in the chief‘s
absence, they do not occupy the main working seat, which the chief occupies right away when he
comes back. Perhaps this is because they are doing work on the other side of the engine block, but it is
also something which is showed in the other cases: the physical position of juniors during jobs
represents their status. They are either squatting down (like in case 1) or standing (case 2). This third
case suggest that this phenomenon is internalized by the juniors as it even happens when their
superior (in this case the chief apprentice) is not around.
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4.3

Creativity and openness of the Suame Magazine

During the data collection for this study, I was given a tour through the Magazine by a zonal
chairman. At some point, I asked him a question which had bothered me for some time by then: What
is behind all the car carcasses which form the décor of the Magazine? Why don‘t they clean them up?
‗They are still someone‘s property‘, the chairman said. ‗The owners are probably saving money to be
able to pay for the repair. Sometimes cars are parked here for more than five years.‘ I looked around
once more, and asked whether mechanics would still put effort into working on those cars, which
hardly could go by that name anymore. The chairman confirmed. ‗So when do you give up on a car?‘,
I asked. ‗When the owner is out of money‘, the chairman responded.
Mechanics in the informal sector seem to possess an extraordinary endurance and creativity to come
up with solutions for the most hopeless cases, where ‗a more systematic mechanic‘ might have given
up already (McLaughlin, 1979: p.202). Causes for this characteristic might be their hands-on training,
the lack or price of parts and the shortage of decent tools (ibid.: p.202-203). Besides theses causes,
this creativity is facilitated by the availability of cheap labour, as much of it is quite time-consuming
(ibid.: p. 205), and by the fact that all cars in Ghana need to be imported. Due to the latter fact, the
price of cars is high and thus ‗people struggle to keep them on the road as long as possible‘ (Verrips
& Meyer, in: Miller, 2001: p.160).
Levi-Strauss (1966, in: McLaughlin, 1979: p.203-204) compares the artisan in this respect to the
bricoleur: the French handyman. Both the bricoleur and the mechanic would first consider the
situation and the materials and tools at hand, before finding a specific solution to the problem. As
opposed to this, an engineer would start with the structure: he would reason from his knowledge and
then find a solution (Gardner, 1974, in: McLaughlin, 1979: p.204).
McLaughlin argues that this ability is not as much a skill as it is a approach to the work: informally
trained mechanics ‗represent a willingness to tinker with a technical apparatus, to perhaps disregard
an accepted axiom of mechanics‘ (ibid.: p.208).
The following pictures try to capture some of the physical output of this alternative approach to
mechanics: they show how the artisans in the Magazine use materials in a different, creative manner.
Besides, they focus on another aspect of the Magazine, the openness of the work that goes on. Right
after the pictures, some words are spent on this.

Instead of a lift, most artisans in the Magazine had a
rectangular pit in which they could descend to work
on the bottom of a car. This mechanic did not have
this pit and parked his car over a gutter on the side
of the road. He was squatting down in this gutter
and working on his car.

The use of old parts in other ways: next to a grinding
workshop, these grinding machines installed on old
back axles could be found.
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More old parts in the décor of the Magazine: here are
old crankshafts used as poles to mark parking spots.

Home-made tools, iron bars and nut-like things
welded together.

A wheel barrow produced in the Magazine. It seems
to be designed for rough jobs, like transporting this
engine head.

A detail of the same wheel barrow: an old piston is
used to hold the axle of the wheel. It seems to be
perfect for this: the whole that holds the axle is ori
ginally smooth, as that is the place where the little
bar is normally placed that holds the piston head.

This picture is taken in a body-building workshop,
where a ‗new‘ chassis is made out of two ‗old‘ chassis
(a blue and a red one) of the same model.

From the same workshop: a car wreck of which the
dashboard is opened for a large part…
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…showing the mechanism within the heat regulator…

A body builder works on the chassis of a ‗vintage‘ trotro.

…and the way the ignition is attached to the steering
axle (which is sectioned as well).

After spraying, it will look like this.

It might be clear from these pictures (and the text at the beginning of this paragraph) that there is
indeed a great deal of inventiveness in the Suame Magazine. Parts are being recycled – not to be used
in the same way again, but new applications are found for them. And not only that, the last three
pictures bring another quite important aspect of the Magazine to the forefront: it is very much open.
Most of the work is going on outside, turning a simple stroll through the are into an educative
excursion. The shops that sell parts add to this: dissected cars and even dissected car parts can be
found all over and give the keen observer a clear picture of the insides of them. A car wreck that is
shown in the last three pictures, is highly educative: it shows all the wires, pins and other mechanisms
which are usually concealed by the dashboard. What is not shown here of this car, but what is part of
the footage, is the bare inside of the rest of the car, showing the mechanisms to open the door, the
backside of where the fuel comes in, the rods connected to the handbrake, etc.
Marshall (in: Lave&Wenger, 1979: p.78) describes the negative effects of closed working
places in a meat cutting section of a supermarket. Starting apprentices working at the
wrapping machine, could not see older colleagues working on the cutting machine. This
scared them to make the next step in their education (to the cutting machine). Similarly,
Hutchins (in: Lave&Wenger, 1979: p.75) argues that the openness of a tool decides its
effectiveness as a tool for instruction.

4.4

Increasing participation in the workshop

The previous paragraphs show some parallels between the reality of the Suame Magazine and the
work of Lave & Wenger, Hart and Dant.
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Legitimacy, for example, is something which is clearly of importance in the Magazine. An apprentice
becomes a legitimate participant by paying a sum of money; the first thing he actually does is
contributing to the sustainment of the community of practice. In return, the apprentice has access to
the knowledge and skills in the workshop: he is allowed to observe the workers, cooperate in the
work, make mistakes, ask and answer questions… all of them learning opportunities.
The legitimacy is not only obtained by paying a sum of money at the start of the apprenticeship; the
apprentice has to maintain it. If he does not take the work seriously (not eager to learn, show up late,
make stupid mistakes), the master might deny his participation by not giving him jobs to do or even
by suspending him.
The different phases of the apprenticeship and the increasing participation could be seen as
representatives of the trajectory from peripheral to full participation. The engine behind the increasing
participation is a combination of age and skill level. These do not necessarily have to correlate:
serious and quick-learning apprentices might pass older apprentices in the hierarchy. This means that
the workshop is not as much an army-like hierarchy (as suggested by McLaughlin), but also a
meritocracy. The fact that the rules within a workshop are not clearly defined resembles the nature of
the informal economy as it was described by Hart.
Zooming in on the learning itself, the workshop appears to have a learners curriculum, as the
phenomenon is described by Lave & Wenger. Learning opportunities are provided by the clients, only
to some extent by the master (in adopting a specialization).
Within this learning curriculum, peer training is for several (practical) reasons the main form of
instruction. This is partly caused by the fact that in the workshop, there is not simply a dyadic
relationship of teachers and newcomers: instead, there are many different skill levels. All workers
have their own set of experiences and everybody can learn from each other.
When an apprentice has successfully accomplished a job, the reward he gets is another job to do. In
other words: successful participation is rewarded with the opportunity to increased participation.
The hierarchy in the workshops is found to be important in both literature and data. During his
research in workshops in Koforidua, McLaughlin notices that the apprentices learn ‗within an
organizational structure that vaguely resembles a military unit‘ (1979: p.124). The absolute power is
with the master, as he sets out the general direction of the workshop and does the financials. However,
in his absence, he delegates responsibility to his seniors and holds them responsible for the quality of
the work. (ibid.:p.124-127)
McLaughlin states that the transfer of knowledge and skills is influenced by this hierarchy; its flow
follows the same path as the power. Masters would instruct seniors, seniors internalize the knowledge
and pass it on to the juniors. Several mechanisms would be used by the master to make the seniors the
main instructors of the juniors, like giving them the responsibility for the work and thus the
instruction of the juniors they select to assist them on the job or direct all the juniors‘ questions to the
seniors. Put even stronger, some of the juniors would not even ask questions to the master for the first
two years of their apprenticeship. (p.127-128)
Lave&Wenger seem to agree with McLaughlin on this point: from their case studies they conclude
that senior apprentices and perhaps other masters are most important for the apprentice‘s education,
not his own master (p.92). The apprentice‘s own master would be ‗too distant‘ to offer proper
teaching; his main role is to offer access to the workshop. However, the case studies in this paragraph
will show that this conclusion is not completely justified: the master does work directly with his
apprentices. Although the apprentice is mainly there to assist the master, it sure is part of his
education as well.
Lave & Wenger pointed out the difference between the learning curriculum and the teaching
curriculum. In an apprenticeship, learners are confronted with situated learning opportunities, form
which they can select their instruction. This is opposed to the teaching curriculum in which the
teacher decides what learning opportunities there are.
The learning curriculum is present in the Suame Magazine to the extent that the learning opportunities
for the apprentice are formed by the jobs that are brought to the workshop, i.e. by the clients.
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In order to get jobs allocated, apprentices would have to be eager for them. The master decides who
gets to do what, but takes into account the status, skills, mentality and the achievements in previous
jobs of the apprentice.The previous paragraps have clearly shown the several levels of participation in
an apprenticeship. Apprentices start as juniors – peripheral participants – successively become seniors
and eventually chief apprentices – full participants. These levels are reflected in the nature of the jobs:
juniors observe, clean parts and do minor jobs, while seniors get involved with the mechanical summit
of vehicles: the engine.
The picture series in paragraph 4.2 capture what Dant means with embodied skills and the
communication between mechanics and objects. Several examples of this have been mentioned in the
comments on each case. This physical nature of the work suits the main method of learning of
apprentices. The way in which the master checks upon his work (e.g. in case 2), is difficult to catch in
textbooks, but just watching him do it, reveals quite a lot. These examples thus combine Lave‘s theory
of participation (with observation as an important method) with Dant‘s argument for the role of the
body and the communication with objects.
McLaughlin (1979: p.176-181) found out that apprentices quite clearly remember what skill they
learned at a certain moment of their apprenticeship. Composing all these reconstructions led to a kind
of curriculum of an apprenticeship: per job it is mentioned in which month the learning started and
when the apprentice could complete the work without outside assistance. These moments are the
beginning and the end of the bars in the slightly adjusted version of McLaughlin‘s table (table 1).
This table makes clear that the apprenticeship is not an unorganized learning experience, but has a
rather well-defined sequence of skills that are mastered. However, perhaps reality is not as clear-cut as
it seems to be in this table; the fact that an exact month is given for the beginning and the end of a
workshop does not match the impressions I gained of progression in workshops. Nevertheless, it
somehow materializes the increasing participation of apprentices by the nature of the skills which are
subsequently learned.
An interesting feature of the order in table 1, is that the skills progress from the outside of the car to
its heart – the engine. The apprentice‘s first steps are cleaning the workshops and tools, after which he
gets to jack up a car and change a tire. Then he fixes the brakes, suspension, bearings, shafts, clutch
and works his way up further to the engine. Getting at the engine, he first learns how to disassemble
it, then how to replace the valves and pistons and at last he learns how to reassemble it; again from the
outside to the inside.

Interestingly, this sequence of learning resembles the learning sequence of the apprenticeship system
among Vai and Gola tailors, described by Lave (in: Lave & Wenger, 1991: pp. 69-72). These tailor
apprentices first work with finished garments, e.g. attaching buttons, after which they learn how to
sew the garment. This phase shows them the order in which different pieces are attached to each
other. The last phase is learning how to cut the pieces. Besides showing the causal chain of production
steps, this sequence diminishes the chance on costly mistakes (e.g. cutting the fabric wrongly).
Although the work in mechanics workshops does not so much involve production, as in the case of
the tailors, the sequence of learning is comparable. Apprentices in car mechanics shops, start with the
outside (tools and parts, the more exterior parts and then the engine) and work towards the most
important and complex part of the work. The same reason probably applies here: making a mistake on
the engine is more costly than placing a wheel in an incorrect way.
Another aspect of the sequence is the nature of the skills. The emphasis in the beginning (first six
months) seems to be on physical work: cleaning workshop and parts, jacking up vehicles, changing
tires, tightening and loosening bolts, etc. As the apprenticeship progresses, more is demanded from
the cognitive skills of the apprentice. Perhaps it is not the physical aspect of the work which gets
harder, but rather the complexity of the car‘s components which are involved.
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Table 1: Overview of the type of jobs an apprentice learns throughout his apprenticeship, given per month (source:
McLaughlin, 1979: pp.177-178)

The change in emphasis from physical to cognitive is a gradient; there is no certain point where the
one stops and the other continues. However, this increasing cognitive challenge does not drift away
from the lived-in world, i.e. the workshop. In other words: the body still plays an important role in the
learning, as it is through work on and interaction with the objects that the knowledge is gained. In
learning, there is thus no dichotomy between the mind and the body as Lave argued (see chapter 2).
A last comment concerns the end of the bars in the table: the moment at which the skill is mastered.
The apprentices who were interviewed for this study, often indicated that the last step of their learning
process was doing a job by themselves. This was the end of the chain: observation, assisting and
working under supervision. This indicates that they not only deem knowledge necessary to perform a
job (which could follow merely from observation), but also doing the job physically. Put differently:
there is a difference between knowing how to do a job and being able to do it, which is primarily
overcome by doing it, hands-on.
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The most important condition for learning all the skills and knowledge present in the community of
practice, is the legitimate access to participation. This access should be used by the participant to
increase his knowledge and skills, and hence increase his participation. As is mentioned before in this
paragraph, the sequence of the skills that are learned, could function as a materialization of this
increasing participation. Combining these two, leads to figure 1.

FULL
PARTICIPATION

PERIPHERAL
PARTICIPATION
Time
Figure 1: The skills learned by apprentices are used to represent their increasing participation in the workshop over time.
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5

Conclusions

The last two chapters have given a technography of the Suame Magazine (a history, current issues and
its daily business) with a ‗specialized‘ piece on the learning that goes on in the Magazine.
This conclusive chapter will answer the research questions that were raised in the introduction to this
thesis. It is therefore divided into a paragraph on the background of the Suame Magazine (answering
research questions 1 and 2) and on the apprenticeship system (questions 3-6).

5.1

On the background of the Suame Magazine

What are the driving factors behind the creation and sustainment of the Suame Magazine?
In the late 1970s and early ‗80‘s, the Ghanaian economy was severely affected by the closed market
policies of the then president Achaempong. As was discussed in the history of the Magazine, the
import restrictions and decreasing wealth in general, led to a situation which was in favour of the
informal industry. The ‗official‘ spare parts which were used by the workshops in the formal industry
became scarce. The items that were still available ended up in the kalabule, the black market, which
was more easily accessed through the informal tradesman and artisans of the Suame Magazine. This
led more clients to the Magazine.
The strong urbanization – an effect of the economic difficulties – also contributed to the growth of the
Magazine.
Although this period is already some thirty years ago, and although the markets have been opened up
under the IMF‘s Economic Recovery Program (Arthur, 2001), the period of growth that the Magazine
underwent could still be of importance nowadays. For one thing, the population of the Magazine grew
from 21,000 in 1971 to 40,000 in 1984 (the first twenty thousand took 36 years). During this period,
customers who used to go to formal industries found their way to the Magazine, and perhaps kept
doing so after the economy opened up again.
The price of cars also works in the advantage of the informal car repair sector. Because cars are
expensive, they must be kept on the road at all costs, something which in some cases only the
informal sector seems capable of (or willing to).
The apprenticeship system contributes to the sustainment of the Magazine in the sense that it offers
cheap labour. The way of working in the Magazine is perhaps not the most efficient and therefore the
cost of labour plays a crucial role. This is kept low by the abundance of apprentices, who actually pay
to work (and learn) in the workshops.
Not only are the apprentices important for the labour costs, they are also necessary to reproduce the
community of practice, which the Suame Magazine is.
To summarize and conclude: a seemingly very important period in the history (and creation) of the
Suame Magazine, is the late seventies and early eighties. Not only did the Magazine grow
significantly in this period, it also emphasized the importance of creativity and inventiveness. A
closed economy caused not only the flourishing of the black market, it also favoured those who
applied creativity to their work. It was the survival of the fittest, with creativity as a main method to
keep fit. This combination of context (the poor economy) and nature of the mechanics (their
adaptation) pushed the Magazine forth to play an important role in the trade in and repair of motorized
vehicles and their parts not only in Ghana, but in the wider region of West-Africa as well.
What role does the Suame Magazine play in the national and international context?
This second research question is answered mainly by deduction: ideally, the role of the Magazine
would be quantified in the number of apprentices it educates, or the amount of cedis it generates.
However, perhaps the main aspect of an informal sector is that these kinds of figures do not exist.
Hence the deductive manner in which this role was assessed.
Within the industrial sector, and car repair in particular, the Magazine has historical importance. It is
the place where the GNAG was created and its mechanics are the only ones in the association‘s
council of elders. Other than that, the involvement of national politics and the recent developments
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within the Millennium Cities Initiative support the notion the Suame Magazine plays a significant role
in the Ghanaian informal industrial sector, with a modest role in international trade.

5.2

On the apprenticeship system within the Suame Magazine

Which mechanisms are of importance to the nature of the learning as it occurs in the case of an
apprenticeship?
‗The‘ apprenticeship system only exists up to a certain degree of detail. Both the literature on this
topic and the data collected during the fieldwork, show a homogenous framework of the
apprenticeship system: a master supervisors several apprentices in a workshop setting, sometimes
with more masters in one workshop (probably a result of the scarcity of land, which forces the masters
to join in one workshop). The apprentices progress through several stages (junior-senior-chief) before
they become master. Before entering they have to go through a ritual which shows their position at the
bottom of the hierarchy: they give the master (and the older apprentices as well, sometimes) money
and in some cases some goods.
This hierarchy in the workshops is found to be important in both literature and data. During his
research in workshops in Koforidua, McLaughlin notices that the apprentices learn ‗within an
organizational structure that vaguely resembles a military unit‘ (1979: p.124). The absolute power is
with the master, as he sets out the general direction of the workshop and does the financials. However,
in his absence, he delegates responsibility to his seniors and holds them responsible for the quality of
the work. (ibid.:p.124-127)
McLaughlin states that the transfer of knowledge and skills is influenced by this hierarchy; its flow
follows the same path as the power. Masters would instruct seniors, seniors internalize the knowledge
and pass it on the juniors. Several mechanisms would be used by the master to make the seniors the
main instructors of the juniors, like giving them the responsibility for the work and thus the
instruction of the juniors they select to assist them on the job or direct all the juniors‘ questions to the
seniors. Put even stronger, some of the juniors would not even ask questions to the master for the first
two years of their apprenticeship. (p.127-128)
Lave&Wenger seem to agree with McLaughlin on this point: from their case studies they conclude
that senior apprentices and perhaps other masters are most important for the apprentice‘s education,
not his own master (p.92). The apprentice‘s own master would be ‗too distant‘ to offer proper
teaching; his main role is to offer access to the workshop. However, based on the data collected for
this study, this conclusion would not be justified. In many cases, among which case 2, the teacher
works directly with his apprentices. Although the apprentice is mainly there to assist the master, it
sure is part of his education as well. Among the video images that have not been showed in this
chapter, examples can be found of masters doing difficult jobs while being watched by several
apprentices. Or masters would give instructions, like in the beginning of case 3. So although
apprentices might learn most from their seniors, the distance to their master is not too large for
teaching.
Lave & Wenger pointed out the difference between the learning curriculum and the teaching
curriculum. In an apprenticeship, learners are confronted with situated learning opportunities, form
which they can select their instruction. This is opposed to the teaching curriculum in which the
teacher decides what learning opportunities there are.
The learning curriculum is present in the Suame Magazine to the extent that the learning opportunities
for the apprentice are formed by the jobs that are brought to the workshop, i.e. by the clients.
In order to get jobs allocated, apprentices would have to be eager for them. The master decides who
gets to do what, but takes into account the status, skills, mentality and the achievements in previous
jobs of the apprentice.
A last factor which is important to the learning of apprentices, is the openness of the workshops. As
will be argued in the following section, observation plays an important role in the apprenticeship.
Therefore, an open workspace in which juniors can watch the seniors work, is essential.
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Which mechanisms in the interaction between masters and apprentices, and between apprentices
alone, shape the learning?
The literature and the film material from the Suame Magazine agree on a central role played by
observation in the learning among apprentices. Both McLaughlin (p.118) and Lave&Wenger (p.95)
indicate the importance of observation for the learning of an apprentice. The three picture series show
many examples of this: when he is not fetching parts, tools or other accessories, the apprentice
watches his superior closely.
The importance of observation is emphasized by the minor role of verbal communication. In the cases
which are discussed in the picture series, but also in the rest of the footage, it can be witnessed that a
lot of the actions are not initiated by verbal comments. It is therefore likely that the apprentice knows
about the actions and the tools and parts that are involved. This suggests that he has observed another
junior doing the same job before, as it is unlikely that he does the job unprepared for, and having his
superior explain everything to him.
Paragraph 4.1 showed the humble role of the junior: he is mostly charged with cleaning the workshop
and fetching tools and parts for the older workers. McLaughlin (p.129) calls this period a ‗test of
obedience‘ which the junior has to pass in order to proceed to other jobs. Interestingly, this position in
the hierarchy is also reflected in the picture series in the previous chapter, not only in the nature of the
juniors‘ jobs, but also in their positions during the job. They are either standing or squatting down,
while the superior is sitting on a bench, being in the heart of the action.
One last remark concerns an excerpt from case study 1: ‗As far as learning is considered, a conclusion
from this series could be that learning equals to working which again equals again to learning.‘ In her
critique on conventional learning theories, Lave mentions that there is no difference between action
and learning. This could be an example of this.

Which skills are specific to the Suame Magazine and which of these are being learned by apprentices
during the hands-on training in the workshops?
A number of authors (McLaughlin (1979); Verrips&Meyer (in: Miller, 2001); Powell (1995)) have
written admiring words about the inventiveness of the artisans in the Magazine. The video footage
collected for this study literally shows what the authors have described so well. This inventiveness is
also important for the apprentices. By observing their seniors, and later on participating in the work,
the apprentices are prone to adopt the approach of work which prevails in the Suame workshops. The
unconventional practices might become part of their working habits.
The openness of the Magazine contributes to the special character of the place. The nature of the work
(every part is recycled and sold, e.g.) and the working conditions (open-air workshops, shops with
parts on display, etc.) make that a simple stroll through the area is already educative.
A characteristic of the Suame Magazine, or perhaps the informal car repair sector in general, is the use
of the body among car mechanics. Verrips and Meyer give several examples of this: use a tongue to
check a battery‘s status, suck fuel out of the tank with their own mouth, etc. (in: Miller, 2001: p.171).
This could also be witnessed in the picture series, where the mechanics‘ bodies took the place of
several tools. This is in some cases enforced by the use of improper tools.
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5.3

Increasing participation within the Suame Magazine and beyond

What are the mechanisms behind social progress in the workshops and how far could this progress be
extrapolated beyond the workshop?
In chapter 2, it was stated that the main aim of this study was to explain the mechanism behind
increasing participation (learning) in an apprenticeship system, and to see whether this mechanism
can be extended beyond the realm of the workshop. The mechanism was identified in the theoretical
conceptualization (chapter 2) as increasing participation based on access to skills and materiality.
The previous chapters have made clear that this mechanism holds truth for the apprentices in the
workshops. The master gives them the initial access to the community of practice (the workshop) and,
just like the other older apprentices, makes his knowledge available for the apprentice. The price the
apprentice pays for these sources, is a sum of money prior to, and decent labor and loyalty during the
apprenticeship. Participation in the workshop setting is equal to performing jobs to the master‘s
satisfaction. The apprentice thus has to increase his skills and knowledge, in order to increase his
participation. The apprentice himself is responsible for this: the number of years spent in the
workshop is often not enough reason to move up in the hierarchy, the skill level should be in
correspondence with this. The boy‘s learning abilities and attitude are the two key factors here.
The organization of the Suame Magazine, as described in chapter 3, contains some evidence that this
process which is central to the apprenticeship system is prevalent in the whole of the Magazine.
The Magazine started when a number of home-based artisans clustered themselves. Through raising
apprentices, the community reproduced itself throughout the decades. The growth was boosted by
economic circumstances in the late 1970s.
In the early sixties, the first association was created (the MMA). This was a response to an external
threat: the city council of Kumasi threatened to relocate the artisans to a site far outside the city
centre, away from suppliers. The MMA was an association of and for mechanics: it served as an
insurance system and creditor. Its board members were (and are) mechanics themselves, who had (and
have) their own workshop.
Although presumably initiated by an external force (the national government), the GNAG is also an
association which holds strong links with the Suame Magazine. Most of the board members and zonal
chairmen have their own workshop and combine the organizational work with the mechanics work.
Those who are not practicing mechanics at present do at least know the job, as it is not possible for
non-mechanics to become a board member.
This shows, as was mentioned in paragraph 3.1, that the organization of the Suame Magazine consists
of people who still have hands-on interaction with technology. Board members and other leading
figures (zonal chairmen, e.g.) are quite likely to be former apprentices, educated in the Suame
workshops. Therefore, the graph that was shown in paragraph 4.4 could be extrapolated beyond the
workshop level (fig. 2).
(Note that bottom-up approach as it was described for the organization, resembles the approach to the
work of the bricoleur: see which skills and materials are at hand and try to successfully fix the job.
This mindset is also reflected in the surroundings of the Magazine (paragraph 4.3).)

The dotted extrapolation of the line in figure 2 holds a question: where does this mechanism of
access-based participation lose its causal strength? It has just been argued that the organization of a
large informal industrial complex has evolved naturally an initially small group of clustered
workshops. Could it go even beyond this?
Figure 2 also makes clear that the apprenticeship system (represented by the table-like display of the
several jobs, in the lower-left corner) lies at the heart of the Suame Magazine. It is responsible for the
reproduction of the community: it raises new artisans through whom the guidelines of the community
are passed on.
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Figure 2: The extrapolation of the access-based mechanism which is responsible for the increase of participation in
workshops in the Suame Magazine.

Perhaps a critical note should be placed here first. The last couple of years, a tendency has developed
that moves away from the bottom-up natured growth of the Magazine. The policy document of
SMIDO is a tangible example of this: it is written by an external consultant who is academically
trained. He works for the SMIDO-chairman, who is a spare-parts trader and has other (nonmechanical) jobs at the side.
SMIDO‘s main aim is to connect the Suame Magazine to the domain of national and foreign donors.
As they argue, this requires a step away from the way in which the Suame Magazine has been
organized over the years: an academically orientated policy for an association that encompasses all
the small, specialized associations in the Magazine. This umbrella-organization should speak the
language of the donors (i.e. theoretical models, ‗institutional development frameworks‘, competitive
analyses, etc. (Azongo, 2007: p.ix)) and form one front for the outside world.
Further back in the past, interventions from the government (GNAG) and from the KNUST (the
ITTU) have ‗interfered‘ with the bottom-up development of the Magazine.
This is not to say that external influences are negative by definition. The history of the ITTU seems to
show a quite successful cooperation between the university and the Magazine, with mutual respect.
Similarly, investments in the area – like the money that was earmarked for the Magazine in by the
Millennium Cities Initiative – could improve the situation of the mechanics significantly.
However, the internal regulating force of people (mechanics, in this case) as it was described in this
thesis should not be ignored or overpowered. The story of the Suame Magazine and its apprenticeship
system which lies at its core, shows that a bottom-up organized system is able to reproduce itself in an
economically viable way, even under harsh conditions. It seems that, as long as both forces (the
internal and external) are met with respect, they could complement each other.
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6

The concept of a science centre in a Ghanaian context
‗The ‗Ghana Can Make It‘ Exhibition brought home to the people of Accra and from
many parts of Ghana the progress that had been made by the small-scale industries of
Kumasi and especially of Suame Magazine. The question on many lips was: can these
things really be made in Ghana? As they looked for the first time at Nana Abrefa‘s
hammers, Joseph Kwaako and Isaac Anfom‘s nuts and bolts, the gear wheels and
chain sprocket wheels produced by GAMATCO and cornmill grinding plates cast by
Timothy Atanga it seemed to many that these goods must have come from Oburokyiri
(Europe).‘ (Powell, 1995: p.59)

The ‗Ghana Can Make It‘ exhibition, mounted in October and November 1983 in the British Council
Hall in the centre of Accra, had two important effects. First, some of the artisans of the Magazine who
put their work on display saw their business increased: Nana Abrefa, for example, was given a major
order by a nation-wide distributor of hammers. Others experienced a boost in morale, rather than in
business. Nevertheless, several exhibiting artisans attributed their ‗breakthrough to commercial
success‘ to the exhibition (ibid.: p.59).
The second and quite relevant effect was the awareness that was raised among the Ghanaian visitors.
According to Powell (1995), the visitors to the exhibition were amazed by the production of their
fellow Ghanaians, rather believing that the products came from Europe. Apparently, Ghanaians did
not have an adequate picture of what their country was capable of, as far as industrial production was
concerned.
Another result of the exhibition was a raised awareness of the Intermediate Technology Transfer Unit
(ITTU), which was partly held responsible for the efforts of the artisans. Two years later, in 1985, a
plan was drawn to build ITTUs in all the 10 regions of Ghana.
This example, in combination with the unique features of the Suame Magazine, as laid out in the
previous chapters, could be seen as arguments for rethinking the concept of a science centre in a
Ghanaian setting, with a focus on the Suame Magazine.
Prior to approaching the nature of such an exhibition, I would first like to get back to Keith Hart‘s
work on informal economies, and use this later as a metaphor.
The actors in the informal economy as it was described by Hart (see chapter ‗Theories and concepts‘)
had kind of slipped through the grid of the formal economy. The latter was not strong enough to
absorb all those who were looking for a job, leaving them no option but to employ themselves. The
history of the Suame Magazine clearly showed this mechanism during the economic hardship of the
late seventies and early eighties: the formal car repair industry was too weak to ‗carry‘ all the
mechanics that wanted to enter, so they started a business in the informal sector, the Magazine.
Apparently, the informal economy was a fair alternative for an insufficient formal economy.
The same goes for the education that goes on in the Magazine: for many, it is a good alternative to
formal schooling, which is often not affordable. (Note: this is not to say that informal education or
economy are ‗malignant symptoms of a weak capitalist economy‘ as Ninsin put it (1991, in: Arthur,
2001). Both the systems of apprenticeship and self-employed craftsmen existed long before a formal
economy was introduced and apparently were successful in their own ways.)
In the case of the Museum of Science and Technology (see the introduction) an attempt was made to
‗produce‘ thousands of new scientists through an institute that was heavily linked to the formal
(education) system: it falls directly under the Museums Board (GMMB) and its initiator was a
professor at the University of Ghana, with which links were sustained till the eighties (through using
their workshop, primarily).
However, the museum did not develop as planned: the management of the museum sector (GMMB)
proved not to be flawless and there was not enough money (or is it a lack of priority?) to finish the
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permanent building. Within the museum‘s walls, an outdated collection is on display of perhaps not
the most fascinating items. Reason for the latter is that there is no money to obtain new items.
The case of the MST suggests that the formal museum structure in Ghana is not strong enough to
sustain a science museum.
Moreover, the case of the Suame Magazine shows that a technological sector and the accompanying
education system tends to develop naturally, in a bottom-up direction. Creativity and experimentation
have been crucial factors in the survival of mechanics under difficult conditions. As the purpose of a
science centre is to contribute to the awareness and understanding of science and technology, it might
as well adapt to the reality and tap into the existing ‗natural sources‘ which are present and real.
This chapter so far leads to the following questions: Is there an alternative for the formal museum
structure, like there was to the formal economy and to formal education? Could the Magazine become
a platform for this ‗informal museum‘ as it is for the informal industry and informal education? Could
the Magazine‘s practical education and creativity form the basis of an interactive technology
exhibition? Or is it perhaps like one mechanic said: let the children come to the Magazine itself and
do some work, instead of going to a museum where they only watch.
Perhaps it is useful to think of which characteristics would be important for a Ghanaian science
centre, based on the findings of this research.
A bottom-up approach
First of all, for the whole of the science centre, a bottom-up approach would be sensible. This goes,
for example, for the collection: assemble it out of what is at hand. One of the MST‘s difficulties
concerned obtaining new items. They were either unaffordable or they were little more than waste;
non-working machines which the donors would indeed be happy to dispose of at the MST. In contrast
to this, it might be more fruitful to design an exhibition with what you have, or can easily obtain. In
case of the Suame Magazine, a lot of the ingredients to an exhibition would just be around the corner.
Working ones would of course still cost some money, but it would be not as much as modern
electronic devices like an electron microscope.
When discussing Ghana‘s rudimentary museum culture, I was told about two cases of a kind of
grassroots museum initiative. People were asked – through either a chief or a radio station – to look in
their own homes for interesting, historical artifacts and bring these to a central place where they
would be displayed for a short period (in one case it was 10 days). Both cases were a success: many
people participated and brought with them all kinds of old tools and aids, colonial uniforms, etc.21
Perhaps a similar strategy might work in the case of the Magazine: tell mechanics about the initiative
and ask whether they have anything lying around which they think would be a contribution to the
exhibition.
Aim low on ambitions
A second characteristic, or perhaps rather an objective, would be modesty. In the case of the MST,
perhaps the ambitions are partly responsible for its unfinished state today. When the first plans were
drawn, the sky was the limit, with a planetarium as its climax. Nowadays, this is not changed a whole
lot: stakeholders in the highest organizational layers speak of collections which are available through
internet, the best personnel in the world and a status the MST will as one of the best institutes of its
kind in the world. 22 These ambitions are hard to understand when the current MST is visited.
A science centre should be created along simple though smart lines. One should not expect too much
from the museum culture as it is today. Eight soccer stadiums were built for the African Cup of
Nations tournament which was held in Ghana just a few months before this study was undertaken.
Private companies, like telecom companies, were all too happy to sponsor these and the tournament
itself. The same support cannot be expected for cultural projects, like such an exhibition. 23
21

Interview prof. George Hagan, chairman of the NCC. 17-04-08
Interviews with Mr. Dzamefe, Director of Culture in the Ministry of Chieftaincy and Culture (08042008) and
with Mr. Hagan, chairman of the National Commission on Culture (10042008)
23
Interview with Mr. Hagan, chairman of the National Commission on Culture (10042008)
22
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Simple, independent management
One of the difficulties with the MST, was with its management. The governmental bodies above the
museum which were supposed to support the museum (and other cultural institutions) and facilitate its
growth, were not really doing so. Leaders were quarreling, leaving those lower on the ladder clueless
about what to do exactly. Apparently, the existing museum structure is not good enough to support
lively museums. The help which the Royal Tropical Institute of the Netherlands gives to the National
Museum and the Ghana Museum and Monuments Board to improve this, is only one proof of this.
For these reasons, perhaps a science centre would be better off outside this failing bureaucratic
system, with an independent and limited management team.
On the content: indigenous materials and a learning curriculum
In order to keep the costs as low as possible, the materials for a science centre would have to be
‗natural‘ for Ghana and easily repairable. This should avoid exhibits standing around broken and
unused, while there is no money to buy new materials. An interview with an exhibition designer with
experience in a science centre in South America, emphasized the importance of maintenance 24.
Donors would be willing to pay for new exhibits (easy to show to their support base), but paying for
maintenance is less attractive. Therefore, exhibits should be selected that are maintained without high
costs.
Another aspect of the content would involve the openness of the exhibits. A lesson could be learned
from the western science centres in this sense: make exhibits more open-ended, more oriented towards
true creativity and discovery. At this stage it might be interesting to get back to the difference between
a learning curriculum and a teaching curriculum (as introduced by Lave, see paragraph on the
learning, chapter 4). A learning curriculum is a situated collection of learning opportunities, out of
which the learner constructs his learning. In a teaching curriculum, a teacher influences this selection
of learning opportunities and thus gives meaning to the concept of learning.
This could be translated to the case of a science centre: a closed exhibit with a predetermined solution,
is an example of teaching curriculum. The exhibition designer (i.e. the teacher) has selected the
learning opportunity for the teacher. In an open-ended exhibit this is less so. Perhaps the content of
the exhibit would then be predetermined, but not what exactly one would learn from this.
The work in the Suame Magazine could definitely function as a source of inspiration for this.

Embed the science centre
These descriptions lead to the solution of an embedded science centre. As became clear from the
previous characteristics, Ghanaians are not too familiar with visiting a museum. However, the cases of
‗grassroots exhibitions‘ mentioned earlier, showed that there is a latent museum mentality.
The earlier mentioned bottom-up approach could also go for the location and framing of the museum.
Most times, museums are built at arbitrary or ‗neutral‘ locations. As most Ghanaians have not
internalized visiting a museum in their lives, they would always miss such locations. A little survey
conducted by an MST curator proves this: he interviewed people right beside the MST and – among
other questions – asked them whether they knew where the MST was, or what that building over there
(the MST) was. Results were shocking: the majority of the people had no clue.
This could perhaps be a plea for embedding the exhibition. Just like some visitor centres in nature
parks usually have a small exhibition on e.g. the park‘s, a science centre (with a specific topic) could
be embedded in a place which already draws visitors for other services.
The Suame Magazine Industrial Development Organization (SMIDO) was at the time of the research
busy with setting up a kind of gallery on the Suame Magazine. A German photographer had been
hired to capture the Suame Magazine in pictures and they also wanted to make a map to display the
Magazine. 25 The whole of this could then serve as a visitor centre.

24
25

Interview with Ineke Puijk, exhibition designer at the Utrecht University Museum, Utrecht. Oct. 2007
Interview Mr. Azongo, SMIDO-consultant. 30-05-08
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One option for a science centre-like exhibition on the Suame Magazine, would be to cooperate with
this SMIDO visitor centre. It would be located in or near the Magazine, which means it would be
embedded and that the ingredients for the exhibition should not be too hard to obtain. I would suggest
to start on a small scale with a number of challenging exhibits which directly relate to the work that
goes on in the Suame Magazine.
Although many car owners would sit by and watch the work, not so many children were seen waiting
in the same places. However, as the word spreads, perhaps this could improve. Simultaneously, the
place could be something for tourists to visit. As was said in chapter three, a trip to the Suame
Magazine could definitely function as a touristic event.
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Appendix A – Methods used
The main part of the data for this research was collected in Ghana, between March 20 th and June 30th
2008. Back again in the Netherlands, some literature was collected in different libraries (esp. the
library of the Royal Tropical Institute) to supplement the sources which were gathered in Ghana. The
use of other libraries than that of Wageningen University offered a useful and complementing source,
especially on the Suame Magazine and apprentices in informal car repair shops. As this entailed
solely literature research, no special announcement other than this will be made on the data collection
in the Neherlands.

Ghana
The overall lay-out of the research period in Ghana was the following: first, there would be three or
four weeks in Accra, for a study on the MST; then a week or six in Kumasi to study the Magazine;
after which a week or three remained to discuss the findings from Kumasi with MST employees and
sort out the last things.
The methods that were used will be described per block.

Week 1 – 4

Accra - the MST

On arriving in Accra, the first contacts with the MST had yet to be laid. The research really started
with the first visit to the museum, during which permission was asked to perform the research on the
museum. The staff members were happy to cooperate and the first interview was booked.
Interviews
The first interviews clarified the chain of which the MST is part. The focus grew with the number of
interviews and the relations between the different institutional layers became clear. Most of the
respondents were willing to be interviewed several times, which offered the opportunity to sharpen
the questions that were asked.
Besides the interviewing, the inventory of the MST was copied and put into the computer. This
offered the opportunity to see how the museum got its objects and when.
Most of the interviews were arranged through the snowball technique: starting with the museum staff
members, more interviews with relevant people were arranged. The curators gave me the names of the
responsible people at the Ministry of Chieftaincy and Culture, the National Commission on Culture
and the Ghana Museum and Monuments Board. They also put the researcher in touch with former
employees of the museum, now working and living in Kumasi.
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Week 5 – 11

Kumasi - the Suame Magazine

The start in Kumasi was similar to the one in Accra: there were no contacts yet, it was even unclear
where the site, the Magazine, exactly was. After finding that all out, a visit was paid to the Ghana
National Association of Garages (GNAG) office in the Magazine, with the idea that they were
responsible for everything that happened in the Magazine (this later proved to be untrue or at least
disputed).
One of the security men of the GNAG stepped forward to act as s guide, which was a very welcome
offer in the vast, labyrinthine Magazine. The next week we started with visiting workshops. Selecting
the workshops was a random process: we would start walking in a certain direction and stop by
several workshops, to see whether they had any interesting job to do that day. This process improved
over the weeks that were spent in the Magazine. Where the first day was spent among electric welders
working on trucks, with little interesting work going on and as little interaction between the master
and the apprentices, the last days were spent in several workshops where interesting jobs could be
observed. Different workshops were then visited in the morning with the guide to ask permission for a
visit in the afternoon. I would quickly draw a map and jot down directions so all the workshops could
be found in the afternoon for the real visit.
So far the phrase ‗interesting work‘ was used as a reason to spend time in a workshop. This perhaps
requires a brief explanation. By ‗interesting work‘ was meant jobs that would show different
apprentices working together, as well as to see them cooperating with the master(s). Especially to
ensure the latter, the cooperation with the master, the more complex jobs on the car were needed:
engine overhauling, for example.
Language perhaps did not really form a criterion, though it was a barrier in some cases. Most masters
spoke reasonable English, and if not there would be an apprentice around who could translate. There
were a few cases however, where neither of these conditions were the case and the interview had to be
aborted. As this was very rare (twice perhaps), no translator was hired.
Basically, three methods were used during the work in the workshop: interviewing, filming and
observation.

Interviewing
In the beginning of the work in Suame, interviewing was not a large shareholder in the methods used.
Observing and filming were used more in order to get a hold of what was going on. However, as more
time was spent in the workshops, more questions popped up which could not be answered by
observation alone.
Gradually, informal and unstructured interviews grew into semi-structured interviews for which a
master and I would sit down. The informal ones were mainly short interviews with apprentices on
how long they worked in the workshop, what their status was (junior, senior or chief), whether they
went to school, etc. The answers to these questions automatically led to more questions: what
distinguishes juniors from seniors? What is important for their learning? How do you get a chore in
the workshop? Again, the answers to these questions caused other problems and after a few days, lists
were constructed in the morning on the way to the Magazine, with issues to be raised that day.
These lists were not really questionnaires, but rather reminders on what should in any case be
discussed. After two weeks, these lists were transformed into ‗passive‘ questionnaires: a kind of
questionnaire was made, but not really used in the field. They merely served to bring order in the data
that was collected so far. The ‗questionnaires‘ were not held in hand and filled in during the
interviews, this was done at home, using notes from the interviews.
The reason for this ‗hidden‘ questionnaire instead of using it on the spot, was that it was preferred to
keep an informal spirit. The artisans were not very familiar with ‗white strangers‘, left alone
researchers who were white and foreign. It was expected that a clipboard and questionnaires would
only broaden that gap. Surely, holding a camera was even more exotic, but this was done besides the
interviews. During the interviews, the gap was to be kept as small as possible, making the respondent
feel it was more like a chat than an interview. Notes would first be remembered and later on be jotted
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down in a small notebook. Let‘s say the interviews inside the workshops were informal on stage,
though ‗formalized‘ backstage, as soon as the curtains closed.
The first three weeks were spent in this way: the guide and researcher would go out in the morning,
visit some workshops to make appointments, the guide would leave and the researcher would visit all
the workshops.
In some cases however, the guide was not around or thought the time of departure should be
postponed again by an hour (for absolutely no apparent reason, ‗we just wait small‘). This made the
researcher decide to go out on his own and visit other neighbourhoods in the Magazine as well.
This soon proved to be a fortunate choice, as it appeared that the guide had been a little biased in the
selection of the workshops. He only picked GNAG-related workshops, while in other parts, the Old
Site specifically, workshops were mostly attached to a rivaling association, the Magazine Mechanics
Association.
The dispute between them could not be solved by interviews within the workshops and soon
interviews were held with board members of the disputing associations (three, in the end). Also, some
interviews were held with external, more objective parties, as the associations involved were all
contradicting and accusing each other.
By then, the focus had long shifted away from the working relationships in the workshop. This was
due to the fact that other factors were also important, in short, the organization of the Magazine: was
there one party responsible? How did mechanics organize themselves? Did they pay rent and to
whom?
As various, contradicting answers were given to these questions, more had to be found out about the
‗background‘ of the Magazine and thus interviews with (the larger) associations were arranged.

The filming
To capture the physical interaction between teachers and apprentices, as well as their interaction with
the car parts, a hand-held video camera was used. This allowed a better interpretation of the physical
activities of the actors, while at the same time it was a powerful instrument to illustrate this thesis and
its presentation with moving and still images of the amazing Suame Magazine.
Every day there was three hours of filming possible – limited by the number of tapes (3 tapes of an
hour) and batteries (2 of 110 minutes). Also, a stand was at my disposal as well as a cable to transfer
the images from the tape to my laptop computer at home.
Given these ingredients, I beforehand imagined to put the camera on a fixed location, putting it on for
the three hours and then go home to process the images. However, already from the first day this plan
was changed and I rather used the camera as an illustrator, not as a quantitative measuring instrument.
By this is meant that I filmed the surroundings and the work, but all was flexible: if I felt the work
going on was not that interesting or if I wanted to interview somebody, I switched it off.
Holding it in my hand allowed me to pick my own activities that I liked to film. Similarly, it allowed
me to switch angles to adapt my position to that of the workers and to focus on some specific parts or
acts by zooming in.
This way of filming implies an idea of what is interesting to focus on, what story there is to tell. First
of all, I wanted to show the interaction between the apprentices and the master. How do they relate to
each other in the work and, following from this, how does the knowledge flow in the workshop? What
apprentice is allowed to do what and how do they do this? What clothes do they wear, how close are
they to the materials, what tools do they use? What does the environment, the workshop, look like? I
tried to answer all these questions by filming specifically.
As I spent some days in the Magazine, it occurred to me that not only the cars consist of car parts, so
does the décor in which the mechanics work. Spoilt back axles are used as poles to distinguish roads
and car parks, tools are self-made from bolts and old iron rods, old piston rods became parts of wheel
barrows. So as I spent more time in Suame, I focused more and more on these examples, as I thought
that was one of the stories that could be told about the museum.
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Then, through the interaction with my supervisor, I decided to pay some more attention to the ‗feel‘
that mechanics display when interacting with the cars. Hands (and, in a broader sense, bodies)
function as mediators between the two different parties – car (part) and mechanic.
This shows that as my focus point in the interviews shifted, so did the focus in filming.
The disadvantage of this method is that it makes the filming more subjective. It is not sure how
reliable the images are in the sense of frequency of occurrence, for example. But as this study, and the
work in Suame in particular, is exploratory, I judged this method more suitable than a way of filming
with less interference from the side of the researcher. This latter method would rather facilitate a
quantitative analysis of the images, which is not the intention of this study.

Observation
On the basis of both interviewing and filming stood observation. Observation was not only a method
for data generation itself, but served (perhaps more) as a stepping stone to the other two methods,
filming and interviewing. Observing what was happening in the workshop led to insights into what
should be asked or filmed.
Observation was not applied for quantitative reasons, rather as a tool for exploration.

Week 12 – 14

Accra - the MST

The last three weeks were spent back in Accra, where the last things could be sorted out and of course
the proposal for an exhibition on the Magazine would be discussed.
The methods used here were mainly interviewing and a search through the national archives of
Ghana.
Interviewing
The interviews held in the second research period in Accra were of the same nature of those in the
first weeks. They were mostly semi-structured: it was known which topics had to be discussed and
sometimes even specific questions were made up beforehand.
Besides the interviews with the museum curators discussing the proposal that was made, other
stakeholders were interviewed. Some of them were already interviewed during the first period, to get
back to certain topics or check some contradicting statements. Others were interviewed for the first
time.
Searching the archives
The museum‘s documentation was not perfect, to say the least. Some year reports were missing, and
even a whole closed file could not be retrieved. This left some gaps in the information on what
happened in the past.
With a little hope on finding something interesting, the National Archives were visited. A good
choice, as it appeared they had many much-desired documents, especially on the very beginning of
the museum (the 1960s).
Important documents were photographed digitally (as an alternative to scanning), some photocopies
were made and notes were taken.
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Please note that only the formal interviews are mentioned here. In reality, there were many more interviews. For example with the curators of the MST, when we
discussed little things like certain items, employees or certain developments. Likewise, in the Suame Magazine, many short conversations with masters and apprentices
were held, to ask e.g. their time in the workshop, status, education, etc.

List of interviews
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Appendix B – Proposal for an interactive exhibition on the Suame
Magazine
[This plan was discussed with the curators of the MST to find out their attitude towards such an
exhibition on the Suame Magazine.]

Plan for exhibition
Objection:
To mount an exhibition that combines interactive exhibits with the challenge for youngsters to solve a
technical case.
Lay-out of the exhibition26
Unlike most Western science centres, the exhibits would not be arranged (apparently)
haphazardly through the exhibition space, but there would rather be a sequence in them, a certain
order which should be obeyed in order for the exhibition to reach its maximum effect. This is because
the exhibition would be composed of two parts, of which the second builds upon things learned in the
first.
Children entering the exhibition are welcomed by an apprentice (on paper, not a real one..).
They could be taken from real-life (introduce two real apprentices, tell their stories with pictures and
texts) and should be introduced in such a way that children can identify themselves with the
apprentice. For this matter, there should be both a male and a female apprentice of whom some
characteristics are given, like what they exactly do (car mechanics, welding, electrician, etc.), how
long they work in the Magazine, what their workshop is like, number of fellow apprentices and
masters, how they work together with their fellow apprentices, etc. After this introduction the
apprentices take the children on a tour through the Magazine, to show them how they work. They
would give the children some background information on when and why the Magazine was created,
how many people work there, etc. Along with this, pictures are displayed which the apprentices use to
introduce the Magazine.
In this introduction, the Magazine should be pictured as a special place; mention its
uniqueness in West-Africa. This all could be accompanied by some real objects, obtained from the
Magazine (or elsewhere, as long as the appear in the Magazine). This would be not necessarily for
educative purposes, but perhaps just for decoration and setting the atmosphere. To increase the
experience, an audio tape with sounds from the Magazine could be played: artisans hitting iron, cars
running, food sellers shouting, etc. This all is meant to give the visitors the impression they are
actually walking in this place.
Besides giving some general information on the Magazine, the introduction should convey the
message of the occurring creativity, perhaps even mention the cause (limited needs). Explain what
they all do by hand, without electricity, and show some examples of what this creativity leads up to
(hand-made tools and machines, the re-cycling of materials, etc.). Besides this, mention the
Magazine‘s role as an education unit, with which you come back to the apprentices and the purpose of
the exhibition: learning a bit on mechanics.
For this learning part, visiting children become fellow apprentices of their guides, helping
them in the workshop. They will be exposed to several technical challenges in the form of interactive
exhibits. Put differently, the time they will spend in the museum is like a day of work, and their
master would like them to solve several problems. For example: a back axle is taken apart, and the
master asks the kid to reassemble it, putting the parts in the right place and make it work. The result of
26

For another version of the plan given below, see Appendix 1
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the work can be checked by rotating the propeller shaft: if the axle turns, the work is done correctly.
Similar exhibits could be made on gear boxes, engines, electrical circuits within a car (connecting the
light switches with the right lamps, e.g.) or even simpler devices of the car (for example the
ventilation system: place a fan somewhere and make sure the passengers are comfortable by directing
the air in a certain direction).
[These examples are all from the top of my head, based on my experience with the Magazine;
it is not said that they will all work as the way explained, but rather serve as examples, just to start the
imagining.]
These interactive exhibits will go along with ‗scientific‘ background information. To stick
with the example of the back axle, something about how gears work could be explained. Or how fast
the back axle spins to make the car go a certain speed, in what direction the different gears spin, or
how the force is being delivered to the wheels, etc.
Another nice thing to consider would be to make the children work with the tools that are
used in the Magazine. Some of those would be ‗normal‘ ones (by which is meant that they‘re the
spanners, hammers or screw drivers used anywhere else), others could be ‗Magazine tools‘: originally
different parts used as tool (e.g. the gear which was used as a hammer, or the self-made tools of bolts
welded to iron rods).
The interactive exhibits should teach the children the different functions of parts. What I
imagine is a kind of 3D-puzzles with car parts: what part should be in this place to make the wheels
attached to the axle go round? The exhibits should enable the children to deduce the ‗power‘ of
different parts and mechanical principles (levers, power transfer from bigger gears to smaller gears)
from how they are used in cars. Whether they really learned this could be checked by making them fill
in an informal kind of ‗questionnaire‘: display the specific part and make them explain what it does,
for example.
After completing this first part, children are challenged to apply the just acquired knowledge
and inspiration from the amazing reality of the Magazine in a real technical case. This part is what
Mr. Sackey calls the ‗creativity platform‘. The plan is – as far as I understood it – to confront the
children with a real-life technical problem, which they are asked to solve. A prize could be awarded to
the winner, whose project would afterwards be displayed in the MST.
The challenge for this exhibition would be to combine the first two parts. Depending on the
case study that is given them; the first part could be pinpointed in that same direction, so that children
would be kind of prepared. That could be one way of doing that. Another possibility would be to just
broadly link the two; mention and let the children experience the creativity of the Magazine and then
challenge their own creativity and technical knowledge.

Background of this plan
Why this proposal on mounting an exhibition on the Suame Magazine in Kumasi? There
actually are several reasons why this idea came into being.
Interviews with people both in the MST and in surrounding bodies, rendered many ideas and
insights in what the MST should be doing. Displaying indigenous science and technology with a focus
on Africa and Ghana in particular, evoke curiosity in the children‘s minds, link up with other
(knowledge) institutions, make use of interactive exhibits and change exhibitions more often to keep
attracting visitors all were among those ideas. On a more detailed level, suggestions included the
display of dismantled objects (to make visitors see there is no magic in advanced machines) and the
display of contribution of Ghanaian scholars (like with the projects from the science fairs).
All these suggestions are covered by this exhibition on the Suame Magazine. The Magazine is
unique for West-Africa as an industrial complex; a lot of the action going on is hands-on, making it
suitable for interactive exhibits and it can easily get the children‘s minds going on what happens
inside the vehicles they might use every day. Besides, emphasizing the Magazine‘s creativity would
be a good warming-up for inviting the children to use their creativity in the Creativity Platform.
Many of the artisans in the Magazine supported the idea as well. They thought it was essential
for children to learn the basics of cars (of course it is their profession, their pride, but vehicles indeed
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form an essential part of daily life, so why not know a little about them?), that it might make children
choose for career in engineering and some even expressed the hope that such an exhibition might
inspire a child to become the first Ghanaian car builder.
On a higher, organizational level, some attention on the Magazine might be a good thing as
well. Not only because it is something Ghanaians can be proud of, but because the artisans feel
neglected by government policies as well. A recently created NGO which claims to advocate for the
needs of the artisans, pleads for more attention for the Magazine to make the government invest
mainly in the education of artisans and the infrastructure of the Magazine.
The possible realization of this exhibition could be done in collaboration with the museum of
the KNUST. This museum is about to complete the construction of a new building and was recently
advised by a Dutch museologist to mount temporary and exciting exhibitions on a project basis. Some
of these exhibitions, he argues, might be rotated within different Ghanaian museums. An exhibition
on the Suame Magazine in Kumasi would obviously very interesting for the museum of the Kumasi
based technical university. This would enable the MST to build (stronger) links with an important
institute in its field of expertise, the KNUST. If the KNUST were to be interested in the realization of
this exhibition (and the head of its Mechanical Engineering department was) it might even be an
option to cooperate on the financial side as well.
Feasibility
For sure, this is not the first exhibition proposal written for the MST; and another certainty is
that writing the proposal is not the hardest part of the job. Turning the plan into reality is where the
real challenge lies. Constraints like the lack of funding and space should be overcome to come closer
to the realization of this plan.
Financials
The absolute priority in mounting this exhibition is to keep the costs as low as possible. There
are several ways in which this could be achieved.
One would be to involve students, for example those in the Technology Education department
of the Kumasi wing of the Winneba University of Education. The head of this department is
enthusiastic about this idea and would – under some conditions – be willing to intern her students in
museum to create exhibits. These students are trained both technically and in the field of pedagogy,
psychology and didactics and under supervision of the curators of the MST could be perfect to design
parts of the exhibition. The advantage of getting them involved is twofold: their labour would come
for free, while their work is actually being used in practice.
Of course the work of these students should be closely supervised: they are students and not
yet professionals. Besides, their knowledge on display techniques might be limited and instead more
focused on classroom teaching. Nevertheless, in cooperation with the two curators, the students could
very well be able to create something useful for the exhibition.
Next to labour costs, there will be costs for the materials. As the plan is described above,
needed materials will be picture and text displays, car parts and tools, as well as stands, paint and
optionally video and/or audio equipment. These would be just the basics, for decoration it might also
be nice to have a car body, in which you could build exhibits or so, to get the feel.
These costs would be hardest to cover: Most of the car parts in the Magazine are used until
they really don‘t function anymore. Per exhibit it should be examined to what extent the car part
should actually be operational: spoiled parts will be cheaper then their useful counter parts.
At this moment, there is no precise estimation of the costs of these car parts yet. Engines are
the most expensive: a large, working one could cost up to 1200 Ghc. Arguably, a smaller one could
serve the goal and perhaps there might be a difference between cheaper and more expensive brands.
As the purpose of this proposal is not to clearly define and describe the exhibits – that is up to the
curators and students – an estimate on the costs is hard to make.
An option to apply for money while not going through the GMMB, would be private donors.
At the moment, the option exists of making an appeal on the goodwill of Tigo. They are using part of
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the compound of the MST for the construction of a new building. In return, the MST could perhaps
get a little money from them to sponsor an exhibition.
Space
Another limiting factor would be the space available for the exhibition. At this moment, only
the temporary exhibition hall is functional (about 330 m2), as the extension building is yet to be
finished. As the completion of this extension building is not set to a fixed date and has been going on
for the last 36 years, it is advisable to start this exhibition anyway – in the temporary hall.
At the moment, this temporary exhibition space is fully in use. However, the plan to examine
how the exhibits on display can be rearranged to free some space is already in existence among the
curators. The way they are displayed at this moment seems to be not the most efficient: Large
horizontal display tables only host a few exhibits, in the worst case only one (model of the ear).
Display on several vertical levels could be one option to get around this and thus render some space
for this exhibition.
Another (perhaps bold) suggestion would be to take a critical look at what is on display right
now. From experience with guiding around groups of school children (and other visitors), the curators
should know which exhibits attract the most attention – and which do not. As the competition for
space is harsh (and most of the exhibits have been on display for over 20 years) it might be an idea to
store some of the less popular exhibits to make way for something new. It would go a bit far to make
explicit suggestions on what should be removed: the curators would have way more experience with
this. Simultaneously, there is quite some space taken up by (seemingly) irrelevant objects, tables and a
cupboard. These could perhaps simply be removed.
This of course implies the availability of storage room. At the back of the exhibition hall lies a
fenced off area (where the paramount chief‘s car stands), which could be used for this purpose. How it
is used now, this area could house many more stored items.

The organization
As the responsibility for the MST lies in the hands of the Ghana Museum and Monuments
Board, proposals for exhibitions and to be acquired items, formerly were handed in at their office.
However, to great frustration of the writers of these proposals, not much came out of this. There
would be no money available to the GMMB that could be channeled to the MST, while at the same
time the power of the GMMB might at the moment be limited as the board was dissolved in April
2007. These and other realignments in the organizational levels above the MST have decreased the
chance on funding.
For these reasons, it might be worthwhile to see to what extent the mediation of the GMMB
could be avoided. It looks as if this might be the case: some contacts with organizations in Kumasi are
to the MST‘s disposal. At the same time, some plans do exist on asking Tigo (the telecom provider
which temporarily uses part of the MST‘s compound at the moment) for a financial favor. For this
plan as well, the GMMB could perhaps be avoided.
The acting director of the GMMB, Mr. Maisie, is totally fine with this option. When asked he
said the MST could perfectly go out on their own to lay contacts with other institutions, look for
funding and acquire objects. Of course, if the MST needs money it should still go to the GMMB, but
for the other issues it could go its own way.
As was already mentioned in the ‗Financials‘ sector, it might be a good idea to try to make
use of students as much as possible. If supervised properly, they could have fresh ideas on how to
design an exhibition.
Besides students from the field of education, the MST might consider to ask for the help of
students from design academies. For the first exhibition, on electric power in1965, an advertising
company – Napado – took care of the display of the exhibits. A similar external help, in the form of
students, might help in creating an attracting exhibition. It must be great for a student to design an
exhibition as a project.
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In total, two students from the technology education department, University of Education,
could be appointed, as well as one student from a design academy. If needed, the help from a student
in the Accra Polytechnic could be asked for. This could perhaps give access to the workshop of this
school, for the production of the exhibits. Together with the two curators and the technician, this team
should be well able to draft a plan and design an exhibition.

Alternative Plan
Many different specializations do exist in the Suame Magazine. There are blacksmiths,
mechanics, electricians, body builders, sprayers, etc. On some jobs, apprentices from different
backgrounds would work together: the blacksmiths would remove an axle, the mechanic would then
fix it, for example.
As an alternative to the idea mentioned above, it would also be possible to represent this
labour differentiation in the exhibition. This could be done by forming several smaller groups of
children – say about five – and give them different specializations. Their different roles could even be
given to them on a piece of paper, to make it more exciting. Each child would have his or her own set
of (specific) tools and together they work on a project which requires the effort from all the different
specializations.
One example would be that they‘d build a model of a car of let‘s say half a meter long and
thirty centimeters wide. The bodybuilder would first have to build the chassis, out of different parts.
Supply them as (iron or wooden) bars and supply connection units as well. To add parts which they
can‘t actually use at all would make the puzzle even more challenging.
As soon as the chassis is completed, the mechanic could attach the wheels and a simple
steering mechanism. (He would have been working on that, putting the parts together, when the body
builder was doing his or her job.) Similarly, the electrician would have been working on a little light
circuit, giving the car some lamps. A battery, some electric wires and a couple of small light bulbs
would be enough for this.
Points for attachment for the mechanical parts and the lights would be given on the chassis
(making it harder for the body builder perhaps…). As soon as they have all finished their work they
can assemble the car and try it out.
The complexity of this project could easily be adapted to the desired level. The word ‗car‘
was used in this text, but it could also just consist of a chassis. The difficulty of the puzzle would also
be one thing that could be set at the level wished for. One option could be to only give the pieces (of
the body, electric circuit and mechanical parts) that are needed to build it. This would facilitate a
relatively easy job, as you know what you have to use to get to the only possible outcome. Adding
some ‗fake‘ parts would increase the difficulty, as the children could ‗waste‘ time on using the wrong
parts. In this case there would still be only one outcome, one car model that can be built.
The most open-ended option would be to mix up the parts of several different models, leaving
it open which one is to be built. Parts that fit into each other could be given and it would be left to the
children what to make of it. Perhaps the latter option is the most challenging.
To guide the children through this task, additional (‗scientific‘) information on the activities
would be given. This could for example be done in a kind of manual, which does not contain detailed
information, but just hints. For example, the electrician might be helped by knowing that an electric
circuit needs to be closed in order to function, that it consists of two poles, etc.
It could be possible to include hints of several grades of ‗vagueness‘. If a child can‘t solve the
puzzle, a first, vague hint is given. If this is not sufficient and the problem persists, a next – clearer –
hint can be looked up. In the end the solution to the puzzle would be given. The manual could be
constructed in such a way that it is more difficult to look up the second and later hints.
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Contacts in Kumasi that could be of help to the mounting of this exhibition

Mrs. Martha Agyepong Danso
Head of Technology Education department
University of Education, Kumasi Campus
P.O. Box 1277 Kumasi
024-4220744 / 020-8245223
marthabdanso@yahoo.com / marthadanso@hotmail.com
Mrs. Danso supported the plan of interning students at the museum in their final year, as long
as they can be properly supervised. Probably the best thing to do would be to invite her to come down
to Accra to visit the museum – she has not been there yet –and talk things over.
Even if this plan for the exhibition is not carried out, it would still be worth seeing her, as her
students may be able to contribute to the MST. Every semester they produce something technical, it
might as well something of use for the MST. Simultaneously, a discussion on what museum staff
should know and be capable of, might get her thinking on focusing on this side of education in her
department.

The Suame Magazine
In order to tap into the expertise of the artisans in the Suame Magazine, two main channels could be
used, that of the Ghana National Associations of Garages (GNAG) and that of the Suame Magazine
Industrial Development Organization (SMIDO), a relatively young NGO.

Hon. Nana Oppong
Regional Chairman GNAG
024-4926292 / 020-8120420
Sarpong Boateng
Vice-President SMIDO
P.O. Box SE 224
Kumasi
051-20659 / 024-4569626
smido06@yahoo.com
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