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ABSTRACT This paper reports on the results of a developmental and participatory research study that is coupled
with a significant, ongoing and long-term community development project in the Makonde Rural District, North-
western Zimbabwe. From the beginning, this project has involved the application of Design and Technology
Education in problem-solving with the intention to help farmers develop a sustainable localised model of technology
for the processing and production of maizemeal, peanut butter and cooking oil. Following design principles adopted
from literature, various machines were designed and developed for the purpose. The results and findings reported
here include those drawn from the scientific/technical observations made during the development of these machines,
followed by the interviews conducted with participants/end users.

INTRODUCTION

This paper reports on a significant, ongoing
and long-term community project in the Ma-
konde Rural District, (northwest of Zimbabwe),
launched in 2006, after researchers attended sev-
eral meetings at the invitation of newly resettled
farmers. The main subject under discussion at
these meetings was community development,
where several challenges and problems were
highlighted; chief among which featured agen-
eral lack of resources to support developmental
activities. Sentiments expressed by the majority
of farmers during these meetings, regarding what
theywanted tosee done in an effort to improve
their situation were considered to be an impor-
tant and valid contribution towards the design
brief.

From the several problems, these research-
erssaw an opportunity to create appropriate and
context-relevant solutions to address specific
practical problems in the area of food process-
ing. There was a critical need for low-cost, ap-
propriate technology to produce maize meal,
peanut butter and cooking oil, leading to the
design, making and trial running of experimental
grinding mills, oil presses and peanut butter
making machines.

Farmers in other parts of Zimbabwe and in-
deed, other countries have experienced similar

problems. For instance, similar cases have been
reported in India and Ethiopia, where simple piec-
es of technology were developed to process and
produce various food items at domestic levels
(Haidar et al. 2008). In Ethiopia, researchers even
went so far as to develop simple household mills
to process coffee beans and other crops (Thurn-
ham?2008). Through consultation, local commu-
nities (end users) were involved in the design
and development of solutions to their own prob-
lems in keeping with Trebell’s (2011) assertion
that “design’ is a social activity.More recently,
Stables (2014) maintained the same argument
focusing on how ordinary people contribute to-
wards the design and development of various
products through their roles as consumers/us-
ers, guided by their sense of taste. This is where
investigations into possible solutions result in
literature searches, either through the conven-
tional library or through the internet

In this study, the people of Makonde were
considered to be experts in identifying and ex-
plaining their problems, before proposing possi-
ble solutions. Where one needed to experiment
with possible solutions to specific problems, the
same people were logically also expected to par-
ticipate in the testing and evaluation of those
solutions in order to check on relevance, appro-
priateness, effectiveness and efficiency. Stables
(2014) considers this to be a necessary step in



104

any democratic design process, where the rela-
tionship between design and well-being is an
issue. Today, this relationship is increasingly
being explored to good effect through academic
research and professional design, emphasizing
on effective ways for designers to engage in
participatory design to produce products that
support the well-being of others and not just
that of their own (Stables 2012).

For the purpose of this paper, it is perhaps
important to understand the context within
which thepresent phase of the project fits into
the scheme of the whole community develop-
ment project, in terms of the theoretical frame-
work underpinning it. It is at this point that one
needs to understand the process of problem-
solving, contextualized within a far broader pro-
cess; “design and technology’. Effectively, de-
sign and technology (D&T) is about problem-
solving, and to qualify this contention, there
was need to consult literature at various levels.
The idea of having a process emerging within a
process creates a complicated situation requir-
ing one to be clear and specific. Even D&T itself
as a process encompasses two separate pro-
cesses put together to create yet another pro-
cess, resulting in a complicated scenario, de-
serving unpacking. Since according to Potter
(2011) and Watkins (2014), designing and prob-
lem-solving are essential components underpin-
ning activities in D&T Education, it became nec-
essary to clarify ‘design’ and ‘technology’ as
separate entities. Among those who have con-
sidered these two terms separately are Roberts
and Zanker (1994). Proposing an ideal situation
where one demonstrates an understanding of
each before relating them, they discard the view
that technology encompasses design.

According to Milne (2012), design as an ac-
tivity involves the use of a wide range of experi-
ences, knowledge and skills to solve problems.
It is also about identifying and clarifying
problems;responding thoughtfully before cre-
ating and testing one’s solutions. Reinforcing
this view, Wong and Siu (2011) maintain the po-
sition that design is a creative activity. One may
holdknown facts or ideas at a particular pointin
time, but the way one combines these to solve a
given problem requires creative thinking. Given
this background, it appears that design is far
more than just problem-solving. It involves the
whole process of producing a solution, from
conception to evaluation, including elements
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such as cost, appearance, styling, fashion and
manufacture.

On the other hand, technology involves the
manipulation of knowledge, skills and available
resources to solve/address a problem in a par-
ticular environmental context, while at the same
time accountingfor the impact this might have
on the environment itself (Milne 2012). One
might be creative enough to develop a solution
to a problem, but if one cannot link this thinking
to the available resources in the immediate envi-
ronment the whole thinking process might not
yield the desired results. This is where the link
between design and technology is implied. We
cannot have a complete solution to a practical
problem without the two coming together (Wat-
kins 2014). The situation in Makonde, as report-
ed in this paper has been a typical example. To
produce maizemeal, peanut butter and cooking
oil, one had to engage in a process that com-
bines the two, that is D&T, as a fused entity.
The situation required one to identify the prob-
lem, think critically of possible solutions and
imagine the ideal solution in place, before build-
ing the relevant machinery for specific problems.

Depending on the situation at hand, there
are several models representing the D&T pro-
cess. For the purpose of the study reported in
this paper, several principles were adopted from
the engineering design process developed by
Hawkes and Abinett (1984). The six stages in
the process included: Stage 1 - the situation for
design; Stage 2 - the design brief; Stage 3 -
investigation into possible solutions; Stage 4 -
the chosen solution; Stage 5 - realisation; and,
Stage 6 - evaluation. These were then opera-
tionalizedas explained under Research Design.
In practice, it should however be noted that
whatever the result at Stage 6, there is always a
need to work backwards from stage to stage in
order to improve on the solution at various lev-
els in the lifetime of a given project. In Makonde,
this has been the situation since 2006, and is
likely to continue for the foreseeable future.
During the development of the engineering de-
sign model, lessons were also drawn from the
instructional design models developed by Ally
(1997), Romiszowski (1981) and Dick and Carey
(1996). In all these models, issues relating to
evaluation and the cyclic nature of the design
process are typically highlighted. This appears
in line with the new thinking propounded by
Duell etal. (2014), criticizing the idea of religious-
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ly following specific stages in a linear fashion.
Given the challenges upon education in the face
of rapid change this century, they propose an
approach that allows for flexibility and fluidity
in problem-solving. This is why even in this
study, the six stages adopted from Hawkes and
Abinett’s (1984) design process were simply
there as tentative guidelines.

In terms of goals, this study set out to ad-
dress one main research question, subsequent-
ly reduced to three sub-levels.

Main Research Question

This study aimed at addressing the follow-
ing broad question: What appropriate andless
costly technology could be designed and de-
veloped to provide a viable system (solution)
that would enable farmers in the Makonde Ru-
ral District of Zimbabwe to process their crops
into specific food items?

Sub-questions

The main research question was then reduced
to the following sub-levels:What kind of ma-
chinery could be designed and developed to
process and produce maize meal; peanut butter,
and cooking oil?

RESEARCH METHODS
Design

From a D&T perspective, the approach in
this study was developmental research (DR),
where the intentionwas to design, develop and
evaluate specific pieces of equipment for the
processing of crops into specific food items. This
type of research is usually initiated for complex
and innovative tasks where very few validated
principles are available to structure and support
the design and development activities (Lijnse
2000). Typical activities in DR include literature
review, participatory research and case studies
of current practices (Lijnse 2000).

The design and development of the required
machinery as described in thispaper was a cy-
clic process involving several cycles, with tests
and trials in-between, in order to make the nec-
essary adjustments where appropriate and to
redesign the machinery where required. The six
stages of the design process, outlined under
‘Introduction’ wereoperationalised as follows:
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Stage 1: The Situation for Design (problem
situation) - Lack of equipment to process and
produce maizemeal, peanut butter and cooking
oil was identified as a critical problem inMa-
konde. Preliminary investigations showed a sit-
uationwhere the existing exogenous technolo-
gy could not really meet the needs of the com-
munity. Worse still, in the event of a breakdown,
it was also difficult and costly to import spares
from afar.

Further analysis of the situation revealed the
possibility of addressing the whole problem
more effectively using locally available materi-
als. Since the times were hard, the idea was to
experiment with scrap materials and recycled elec-
trical components, aiming at coming up with
what could be the most appropriate technology
in the given situation. There was also need to
ensure full participation by the community at
every stage, in line with Schumacher’s (1973, in
Pearce 2012) philosophy emphasizing the impor-
tance of technology being locally controlled and
people-centered.

Stage 2: The Design Brief (analysis and syn-
thesis of initial ideas) -The task was to design,
manufacture and evaluate less costly and rele-
vant machinery from locally available materials
to enable farmers to process their produce into
maizemeal, peanut butter and cooking oil. This
led to the generation of tested solutions (appro-
priate technology in the form of relevant
machinery).

Stage 3: Investigation into Possible Solu-
tions (identifying best aspects of each solution)—
At this point, possible solutions to the problem
were generated for each of the envisaged ma-
chines. This entailed intensive consultations and
discussionswith farmers, where ideas were
shared resulting in possible solutions in the form
of sketches. These initial ideas were further ex-
amined and weighed to check on the advantag-
es and disadvantages of each,in the process of
working towards an ideal solution.

Stage 4: The Chosen Solution (design in-
corporating the best aspects of each solution
from Stage 3)- The chosen solutionfor each case
was further developed in preparation for manu-
facturing. This involved focused attention on
specific issues, checking on details mainly relat-
ing to; availability of materials, methods of man-
ufacture, capacity (facilities and equipment) and
expertise in terms of technical skills. All these
details were in view of the establishedareas of
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need regarding the processing/production of
maizemeal, peanut butter and cooking oil.

Stage 5: Realization (making)- After identi-
fying the chosen solution in each case, the next
step wasto produce the relevant prototype.

Stage 6: Evaluation (testing/trial running
the solutions)-The experimental prototypes
were taken out into the field for tests and trials
with the assistance and full participation of the
community. The weaknesses revealed at this
stage necessitated a revisit and review of all
designs with a view to institute appropriate
improvements.

Participants

Out of several farms in the Makonde Rural
District, Long Valley Farm was the starting point.
Since this study was community-based with the
intention to solve specific practical problems,
participants came in through opportunistic in-
clusion. Those who came for specific help and
consultations automatically became part of the
study. For example, during the early days of the
project between 3 September 2005 andthe end
of February 2006, out of the 9 meetings held, an
average of 49 farmers out of a possible 55 at-
tended. These were automatically considered a
representative sample for investigations during
that period and their ideas/views were taken on
board in line with stages 1 to 4 of the adopted
design process. Investigations werefocused on
issues to do with; the problem situation, design
brief, identification of possible solutions and
selection ofa viable solution in each case, tak-
ing from the research questions.

Instrumentation and Data Collection
Procedures

Data were collected at various levels through
tests and trials of various materials and mecha-
nisms during machine building, observation of
specific activities and interviews with specific
individuals of interest. Data collection proce-
dures were mainly guided by the principles of
DRin line with the adopteddesign process.For
example, the idea of revisiting solutions for the
sake of improvement after trial-runningwas a
continuous process underpinning the proce-
dures. Instrumentation and data collection re-
spectively went according to the activities
associated with the design and development of
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technology for the production of maize meal,
peanut butter and cooking oil.

When the first grinding mill prototype (the
cyclone) for maize meal production was found
characterised by so many design and engineer-
ing problems, it became necessary to go back
stage by stage in order to improve it. Although
particular attention was paid to stages 6, 5, 4
and 3, going backwards, the rest of the stages
were also involved indirectly. Specifically, after
the tests/trials at stage 6 revealed excessive vi-
bration and noise, culminating in component
failuredue to metal fatigue, a revisit of Stage 5
was necessary in order to check on aspects re-
lating to realization. This subsequently led to
stages 4 and 3, where the intention was to re-
consider the chosen solution in relation to the
initial investigations on possible solutions. One
could not avoid stages 2 and 1 since there was a
need to revisit the design brief and the original
problem situation before redesigning the
prototype.

Regarding peanut butter production, the im-
provement from the Y2-horsepower domestic
prototype to the 10-horsepower industrial ma-
chine was necessitated by the need to build on
speed and efficiency. While the former took be-
tween 1 and 1% hours to produce 5 litres of pea-
nut butter, the latter took less than 20 minutes.
This was after an evaluation at stage 6 and then
working backwards through stages 5, 4, 3, 2 and
1. Initially there did not seem to be anything
wrong with the domestic model. The machine
had been running from the end of August in
2006 and theusers;mainly women, appeared hap-
py and satisfied. However, after listening to their
comments carefully sometime in September 2010,
there was need to revisit the design, resulting in
ten open-ended interview questions aimed at
capturing specific concerns. For a viable strate-
gy, close and systematic observations of users
were made with the aid of a five-point checklist
designed to establish the number and profile of
users queuing for service at any one time (for
example elderly women, elderly men, girls and
boys). Quantities of stock processed and how
often individuals came for service were also is-
sues of interest. There were between 10 and 15
people queuing for service at any one time and
often, the majority were elderly women (about 7
in every 10). On average these women produced
more than 5 litres of peanut butter every time
they came. Given this background, these wom-
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en were the best candidates for interviews and
26 of them out of a possible 47 were selected. Of
these women, considering their level of enthusi-
asm, 4 have since been selected to assist as
machine operators after attending a basic short
in-house course in safety and general mainte-
nance.

On cooking oil production, it was interest-
ing to note that whilethe people were excited
about the idea of pressing their own oil, the ma-
chine was still far from being perfect. The peo-
ple did not seem to see anything wrong with the
machine although better results were still possi-
ble with more efficiency and better performance.
During the early stages of development, sam-
ples of oil and cake were obtained from a well-
established company in Harare. These samples
were very useful for the purpose of comparison,
regarding the quality of both products. For ex-
ample, the tests showed that while the quality of
the oil was generally acceptable, that of the cake
left a lot to be desired, thereby compelling re-
searchersto work backwards stage by stage, try-
ing to locate the actual point(s) at which things
could have gone wrong. This meant revisiting
the processes of making, choosing the proposed
solution, investigating possible solutions, anal-
ysing initial ideas and studying the problem as
presented by the situation.

RESULTS

Going by the research questions, results and
findings are in this paper presented respective-
ly, in relation to the relevant technology for pro-
ducing; maize meal, peanut butter and cooking
oil.

Maize Meal Production

This was the first priority area, given the
desperation expressed by the people for maize-
meal, being a staple food. Several possible solu-
tions were tried ranging from the cyclone to the
direct or gravity mill models and prototypes.
From simple brainstorming ideas on paper, this
long process involved continuously flipping
between stages 1 to 4 of the design process.
The earliest model on trial worked on the princi-
ple of the cyclone and was powered by a 2-pole
10-horsepower 3-phase electric motor fitted with
a 300mm-diameter 3-way driver pulley. The mill-
ing unit had a 3-way 100mm-diameter driven pul-
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ley, resulting in a speed ratio of 1:3. With the
motor having a basic speed of 1400 revolutions
per minute (r/m), the ultimate speed was 4200 r/
m. Being so fast, this machine took less than 2
minutes to process a 20-litre bucket of maize.
The community was very happy with thespeed
and quality of the meal. For example, the most
common comment was:

Hey, chigayo ichi chinozokurumidza, uye
upfu hwacho hwakazotsetseka! (English: Hey,
this machine is so fast, and the meal is so re-
fined!)

This comment was in response to an open-
ended interview question where several client-
sopined their views regarding performance of
the machine and quality of the meal.In fact the
question was two-fold: “Masevenzero echigayo
ichi munoaonao sei, uye upfu hwachinoburit-
sa munofungei nahwo?”” (English: “How do you
find the performance of this machine and what
do you think about the quality of the meal?”).
Despite the positives, the machine was beset
with many problems from the beginning. For ex-
ample, the extremely high speed culminated in
so much vibration and excessive noise. Within a
month of trial, the machine had developed so
many cracks all over the frame and casings. It
needed a complete overhaul; welding, rubberis-
ing, a change of bearings and overall lubrica-
tion. At this point, a new design had to be tried.
It was time to start experimenting with the grav-
ity mill, which by then had already been fully
developed on paper. Young men and women
from the community came up with very useful
suggestions, and on several occasions some
even volunteered to assist in repairing the ma-
chine. This was community participation at its
best! This whole process was in line with stages
3 to 6 of the design process. The main compo-
nent, taken from the cyclone mill was the milling
compartment or unit, which was then raised to a
higher platform by adding an angle iron frame
built onto the existing base. The feeding tray
was also adjusted to a smaller size in order to
improve on balance. Instead of repairing the ex-
isting 2-pole 10-horsepower motor, it was cheaper
to buy a second-hand 4-pole 10-horsepower
motor retaining the same pulley system,thereby
maintaining the speed ratio of 1:3. Since the speed
of the motor was 1000 r/m the milling speed was
effectively reduced from 4200 r/m to 3000 r/m. Al-
though the noise level was also reduced there
was still a need to reduce it even further by rub-
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berising the milling head and supporting it with
appropriately shaped wooden blocks on either
side. One major advantage of a gravity mill is its
portability. It does not require the special mount-
ing slab usually found on the cyclone. From
September 2006, this machine had only one ma-
jor service involving a change of bearings and
sieve besides the more regular greasing every
two weeks. So far, this machine has really made
a difference in terms of reliability. People are hap-
py with its performance. It takes approximately 5
minutes to process a 20-litre bucket of maize and
the quality of the mealis reasonably good, either
straight run or refined. Figure 1 showsthe grav-
ity mill.

Peanut Butter Production

The first machine here was a low-cost proto-
type peanut butter-making machine from recy-
cled scrap materials. An old leaking pot was
modified to have peanut butter flowing from
where it was leaking. The single phase ¥2-horse-
power electric motor was taken from a small dis-
used compressor. From this small domestic ma-
chine enough funds were raised to enable the
design and development of a bigger industrial
machine with a 10-horsepower 3-phase electric
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motor (see Fig. 2). This was a marked improve-
ment in terms of efficiency. While the former took
between 1 and 1% hours to produce 5 litres of
peanut butter, the latter took less than 20 min-
utes.

Initially, there did not seem to be anything
wrong with the domestic model. However, as
indicated under Research Methods, after listen-
ing carefully to the users’ comments, there need
to revisit the design. Details regarding specific
concerns emerged during interviews with the 26
women selected under Data Collection. Their
main concern was speed, and they wanted the
machine working faster. For example, in response
to the following open-ended question: “Muno-
fungei nemasevenzero echigayo ichi?”” (En-
glish: “What do you think about the performance
of this machine?”), Typical responses included:

“Chigayo chedu chinotibatsira chose asi
dambudziko guru nderokunonoka. Dzimwen-
guva munhu anotokotsira aka mirirakugaya!”
(English: Our machine is very useful and help-
ful. However, the main problem is that it is too
slow and sometimes one goes to sleep while
waiting for service!);

and

“Hongu chigayo ichi chinosevenza zva
kanaka chose pakutsetsa, asi tinoda kuti chive
chinokurumidza kuitirakuti tigowananguvay

Fig. 1. Thegravity mill
Peanut Butter Production
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yokundoita mamwe mabasa kumba™. (English: The equipment developed so far has been
Yes, the machine works very well in terms of  especially designed for the processing of sun-
quality of the peanut butter, but we want it fast-  flower seeds and other seeds that can be
er so that we can have the time to go and do  pressed cold. Initial trials/experiments showed

other activities at home.) o that cold pressing of soya beans does not re-
This is how the industrial model in Figure 2 sult in oil but in a powder; there by necessitat-
became a viable solution in this case. ing the development of different equipment,

Fig.2.The industrial peanut butter-making machine Cooking Oil production

Fig. 3. The oil press



110

beyond the scope of this study. With sunflower
seed, the results were smooth from the begin-
ning although the equipment still needs atten-
tion in terms of efficiency. For example, the cake
still remains excessively oily after crushing,
squeezing and pressing. The machine in Figure
3 was generated mainly from scrap metals and a
second-hand Renault 12 gearbox. It is driven by
a 3-horsepower motor converted from 3-phase
to single-phase. The good thing about this ma-
chine is thatitis run on a variable speed mecha-
nism taking from the 4-speed gearbox. In this
case, the harder the seed, the heavier the gear,
where the first gear is the heaviest. On the other
side, there is room for the reverse gear to drive a
separate shaft and screw in a separate mecha-
nism for the hardest seed. In fact, there is still a
lot of work to be done to improve various as-
pects of this machinein order to get the most out
of it.

Typical examples of products produced from
the three categories of machinerydescribed in
this paper are depicted in Figure 4.

DISCUSSION

The results and findings presented in this pa-
per would not have meant much without a discus-
sion of the whole problem-solving process, un-
derpinning all the activities conducted during the
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study, in keeping with the philosophy of D&T
Education in community development.

As already noted under Research Design
,Schumacher (1973, in Pearce 2012) has been one
of the most outstanding proponents advocat-
ing for community centred technological devel-
opment. Taking from Schumacher (1973), Pearce
(2012) summarizes the main advice to anybody
trying to engage in community development to
find out what the people are doing so that they
can be helped to do it better. For the farmers in
the Makonde Rural District of Zimbabwe, this
approach seems to have worked as demonstrat-
ed by the experience described in this paper.
Farmers were already doing well regarding pro-
duction in terms of harvests from their fields
and that became the foundation for further de-
velopment, where they needed assistance in or-
der to do better by adding value to their pro-
duce. This is how the production of maize meal,
peanut butter and cooking oil came about. Start-
ing from what farmers were already doing, it was
much easier to help them do it even better. Their
active participation at all levels appears to have
been motivated by the need to improve their
situation thereby confirming findings by Haider et
al. (2008) and Thurnham (2008) in India and Ethio-
pia, where they respectively found local com-
munities actively involved in seeking solutions
to their problems under similar circumstances.

Fig. 4. Maize meal, peanut butter and cooking oil after processing
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As already indicated under ‘INTRODUCTION’,
such community participation in problem-solv-
ing has in this paper been found in keeping with
Trebell’s (2011) assertion of D&T being a social
activity. More recently, several educationists
have unanimously agreed in their support of the
same contention, with Duell et al. (2014), Goat-
man and Moody (2014), Gray and Siegel (2014),
Stables (2014), Taboada and Coombs (2014), and
Watkins (2014) being the most outstanding.

The idea of consulting and actively involv-
ing members of the community in the design
and development of solutions to their problems
as indicated in this paper helped to instill a sense
of ownership in them. Once community mem-
bers own a solution to their problems, they are
also likely to develop a sense of responsibility,
which is a crucial step towards ‘designerly well-
being’; a phenomenon with several implications
on the teaching and learning of D&T (Stables
2014; Butcher and Schaber 2012). Given the pow-
er of today’s technological processes, society
and individuals really need to be empowered in
order to make informed decisions on what, how,
and when to develop or use various technolog-
ical systems. Since technological issues are usu-
ally relative, depending on the nature of society,
it helps to have decision making processesre-
flecting the values and beliefs of individual so-
cieties in order to help them reach their goals.
This implies all citizens acquiring a base level of
technological literacy; enabling them to use,
manage, and understand technology (Stables
2012). However, although this sounds attractive-
where these aspects are anatural progression,
focusing on learning how toproduce solutions/
design outcomes poses a major challenge for
student engagement in courses that focus on
the more theoretical and philosophical, media-
independent views of D&T (Taboada and
Coombs 2014).

Coming to what transpired in the study re-
ported in this paper, the findings were interest-
ing in one major respect; although none of the
participants had received any formal education/
training in D&T, the level of enthusiasm driving
their participation was phenomenal. Initially, it
was difficult to understand or explain this phe-
nomenon until after coming across Princen’s
(2010) findings in Stables (2014). In his work as
an ecologist, Princen (2010) discovered that hu-
mans are naturally at their best when they are
faced with a genuine challenge, creative and pro-
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ductive, able to find meaning in their own prob-
lem-solving, able to see the possibility of help-
ing themselves as well as others, and able to
organize or govern themselves. These capabili-
ties clearly show that all human beings are natu-
rally designers and their ability to think creative-
ly and critically is one of the defining character-
istics of being human (Stables 2014; Princen
2010; Baynes 2006). Eventually, this reinforced
the understandingthat, apart from D&T being a
social issue as maintained by Trebell (2011), itis
above all, a matter of survival.

CONCLUSION

Farmers and villagers at Long Valley Farm in
the Makonde Rural District of Zimbabwe are now
able to produce maizemeal, peanut butter and
cooking oil, not only for subsistence purposes,
but alsofor sell to generate income. Apart from
the oil press which still needs attention in terms
of efficiency, all the other machines are now
working perfectly. The good thing about this
project is that since inception in 20086, it has re-
mained self-funded, surviving through support
from the community. Members have been offer-
ing to pay for serviceseither in cash or through
barter trade. The latter system has involved mem-
bers contributinga portion of the produce to be
processed. This continued support has allowed
for further research at various stages of the
project.

It is interesting to note that while the project
has been based at Long Valley Farm, it has also
been a sanctuary for community development
attracting so many people from neighbouring
farms, some of whom have travelled from as far
as 25 kilometers. This has been an indication of
the need to open more community-based re-
search stations and projects around the district,
with a potential to expand into more districts
and provinces throughout the country. Given
the outcome of this study, the researchers are
enthused and poised to take on this challenge.
The constructivist problem-solving principles
applied in this study helped to instill commit-
ment in the people, who besides identifying their
own problems, also partook in the creation of
solutions to those problems.

Implications of these conclusionson the long
term plans of the project have been realised in
relation to three broad issues: the future, D&T
Education, and a shared model of problem-solv-
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ing at community level between Zimbabwe and
South Africa.

From Long Valley Farm in Makonde, the long-
term intention is to spread the idea and involve
more communities in the district and beyond. By
involving women and youths, the ultimate goal is
also to contribute toward employment creation in
order for the community to be self-reliant and self-
sustained thereby reducing poverty.

Essentially, this paper has shown D&T be-
ing fundamentally about problem-solving, re-
quiring educationists to lead by example as they
engage students in meaningful activities, where
they deal with real-life problems through action-
based developmental research.

Still looking into the future, chances are high
that there could be a similar situation in South
Africa,where rural communities could benefit
from the Zimbabwean experience. While the prob-
lems might not necessarily be exactly the same,
the idea remains basically the same, that is the
need to share/exchange ideas regarding com-
munity involvement in problem-solving. There
is potentially a likelihood of this idea spreading
to other SADC countries through further col-
laborative research efforts.

RECOMMENDATIONS FOR
FURTHER RESEARCH

Having seen the importance of community
participation in problem-solving as was the case
in the study reported in this paper, one main
challenge could be the need to find out how the
principles of D&T in relation to community de-
velopment highlighted in this paper could be
accommodated and promoted in existing curric-
ula at various levels in schools. This could be
another platform where experiences could be
shared between South Africa and Zimbabwe
through comparative and collaborative research.

It would also be interesting to find out how
teacher education/training could be revisited
with a view to make the necessary adjustments in
order to keep abreast of innovationsin given cur-
ricula, depending on the situation and context.

LIMITATIONS OF THE STUDY

Despite similarities between the problems
experienced by farmers/villagers in Makonde
and those experienced by similar communities
elsewhere in Zimbabwe or outside, the results
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and findings presented in this paper reflect the
situation and experiences of one particular com-
munity at Long Valley Farm in Makonde. It is
specifically the ideas and views of this particu-
lar community that were taken on board during
the design and realization of the various pieces
of machinery/technology developed during the
study reported in this paper. While specific ma-
chines performed to specific levels/degrees of
satisfaction, it does not necessarily mean that
they will have the same impact elsewhere, de-
spite similarities in terms of the nature of prob-
lems. Where one would be tempted to borrow
ideas from this paper to solve similar problems
elsewhere by adapting various solutions for ap-
plication in a specific context, one would still need
to investigate and find out what views and pref-
erences individual communities hold regarding
the relevance and appropriateness of specific so-
lutions to specific problems in their contexts.
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