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Context 
to the study

There can be no doubt about the 
importance and relevance of studying 
innovation at this stage in South Africa’s 
history. 

Innovation is necessary for the larger decolonisation 
project, for its social benefits, for reducing South 
Africa’s dependence on imported technologies and for 
its potential contribution to the economy.  But while 
the national system of innovation is premised on the 
societal relevance of innovation, there is a dearth of 
innovation studies in South Africa and on the African 
continent – particularly studies that seek to understand 
the process of innovation, its uptake by users and 
embedding within society. It is therefore timely that 
research on ‘innovation journeys’ be addressed, and 
particularly important that this research be done by a 
University of Technology that includes innovation as an 
important part of its mission and vision.  

The ‘innovation journeys’ sub-project forms the 
second part of a larger project of the Work-integrated 
Learning Research Unit (WILRU) in which concepts 
and methods from the field of Science, Society and 
Technology (STS) are being introduced, developed 
and published in the internal CPUT research journal, 
Paradigms. This is an important initiative for helping 
develop CPUT’s identity as a university of technology, 
but also more generally for universities of technology 
here and abroad.  The STS project is being forwarded 
under the generous tutorship of Professor Emeritus 
Arie Rip (University of Twente), with the assistance of 
Professor Winberg and Associate Professors Engel-Hills 
and Garraway and other WILRU researchers.

The previous STS sub-project involved the 
development of a particular type of anticipatory learning 

through scenario development called ‘fictive scripts’ 
(Paradigms, November 2013, Issue 18: University, 
curriculum and society through a scenario analysis 
lens). In addition to Paradigms, the scenario sub-project 
resulted in the publication of three research articles in 
local and overseas journals. 

The ‘innovation journeys’ sub-project began in 
November 2014. At the start a call was put out to all 
CPUT staff with an interest in innovation to attend a 
full-day workshop facilitated by Professor Rip.  Staff 
who wished to attend were asked to bring an example 
of an innovation that they had been involved with. 
Altogether 16 staff from the faculties of Health and 
Wellness, Business and Management and Applied 
Science, the Fundani Centre for Higher Education 
Development and the Technology Transfer Office (as 
well as colleagues from other universities) attended the 
workshop and most presented their journeys. Once 
staff had presented, they worked collectively during 
the workshop on interpreting their innovations through 
some of the innovation journey concepts presented 
by Professor Rip. Following on from the workshop, 
during 2015, staff were requested to develop their 
innovation journeys into written pieces for publication in 
Paradigms.

It is our hope that this issue of Paradigms will 
complement the technology innovation research being 
conducted within our own University, the Universities of 
Technology sector and higher education more broadly. 
In the context of current debates and national strategies 
that increasingly emphasise the role of universities 
in public engagement and engaged scholarship, the 
publication of this special issue of Paradigms is well-
placed to make a contribution towards a deeper 
understanding of the relationship between innovation 
and society.

JAMES GARRAWAY AND CHRISTINE WINBERG
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Innovation is important, for all sorts of 
reasons, and a university of technology 
like CPUT is stimulating its academic staff 
to be involved in innovation, and offers 
support through its Technology Transfer 
Office. Some of CPUT academic staff 
have experience with being involved in 
innovation in practice, others may need 
some guidance on “how to do” innovation 
in practice. There are handbooks on 
innovation and innovation management 
that can be used – but must be used 
selectively, because they do not always 
speak to the specifics of the situation in 
CPUT, and in Southern Africa. 

Another reason to use them selectively is because of 
their tendency to picture innovation as a “linear” process 
of successive steps to be followed. Instead, it is more 
realistic to view innovation as what happens in and 
through ‘innovation journeys’, full of twists and setbacks. 
This point has been made, and made forcefully, by 
Andrew van de Ven and co-workers (Van de Ven et al. 
1990, the book cover is shown in Figure 1).

One question then becomes how to learn to “do” 
innovation journeys, and do them better, or at least, avoid 
unnecessary mishaps. Maybe there are still patterns in 
innovation journeys that can be drawn upon, in spite of the 
contingencies, and the vicissitudes of innovation.

Rip and Schot (2002), and then Rip (2010), have 
extended the notion of, and analysis in terms of, 
innovation journeys by including the embedding of 
innovations in society as an integral part of the story. 
Based on the literature in innovation studies, they 
created an overview of typical stages in the extended 

journey (see Figure 
2, below). The first 
column identifies these 
stages, the body of 
the table indicates 
the activities in these 
stages, distinguished 
as to their nature: 
‘science’, ‘technology’, 
and the combination 
of ‘regulation, market 
and society’. (This is 
what Callon et al. (1992) 
called techno-economic 
network mapping where 
horizontally the full 
spectrum of innovation 
activities including anticipations, is shown for each of the 
stages, as well as some linkages and alignments; see Rip 
and Schot (2002) for the details.)

They also identified formative stretches in the 
innovation journey, where innovation activities will be 
aligned and in sense “gel”, and thus start shaping further 
stages in the journey (indicated by the feedback loops 
in Figure 2). The first stretch is the work on the idea 
and a possible prototype in a protected space, where 
things can be tried out and mistakes made without 
repercussions. This is a typical feature of design and 
development work. The second stretch is about entering 
the wider world, often linked to so-called lead users, and 
being exposed to increasing selection pressures.The 
third stretch starts with wider diffusion, adaptation of the 
sector to the new option, and possibly a regime change, 
as has happened for example with mobile telephony.

While this mapping does a great job in showing our 
present understanding of patterns in innovation journeys, 
there is a definite limitation in that it focuses on the 
pattern for industrial product and process innovation. 

Reconstructing 
innovation journeys
ARIE RIP

FIGURE 1
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This limitation is actually not the fault of 
the authors, but reflects a limitation of the 
existing literature on innovation. Rip (2010) 
has recognized this and tried to identify other 
patterns. He actually made the strong claim 
that there are just four such patterns: In 
addition to the pattern for industrial product 
and process innovation, there is the pattern 
for ICT, with the dual dynamics of hardware 
and software, and the possibility to play with 
developing software. And the very different 
pattern of large systems and infrastructures, 
with their long term horizons and public-
private interactions. And fourthly, innovations 
which depend for their eventual performance 
on what living organisms will do. This is 
visible in agriculture, but also in medicine and 
health. 

In the collection of stories of innovation 
journeys in this Special Issue of Paradigms, 
we have an example of an ICT/software 
innovation (Simon Winberg on the Innovation 
Journey of the Fynbos Leaf Optical 
Recognition Application (FLORA), and a 
derivative story, by Lara Skelly, about a user 
learning to handle new software. The three 
remaining cases introduce a new pattern, 
that of social innovation. This requires some 
discussion since it may not really be one 
overall and recognizable pattern of social innovation, 
because of the large variety out there. Even so, I think one 
can identify some interesting features.

First of all, social innovation merges into social 
change more generally, and there are not always clear 
boundaries between more or less dedicated innovation 
and overall social change. But when there is separate 
design and development work, in a somewhat protected 
space, as can happen for example in innovation in 
management of cities and maintaining social order, it 
is relatively easy to identify an innovation journey and 
stages in it, even if the dependency on ongoing social 
change is there as well. The design aspect is even 
more clear when a curriculum is designed (as in the 
story about the foundation curriculum told by James 
Garraway), or a management tool is developed, e.g. for 
human resource management (as in the story told by 
Christine Winberg, Shaun Pather, and Mike Du Plessis, 
about a work-sharing model for CPUT).

In presenting innovation journeys of social innovation 

in this Special Issue of Paradigms we are breaking new 
ground. There has been an earlier analysis of social 
innovation journeys by Jan-Peter Voss, who told the 
stories of the economics-informed innovations of 
emission-permits trading and the reorganization of 
networked infrastructures as in the provision of electricity, 
public transport, and water. The first case study has 
been reported in Voss (2007a), the general approach has 
been presented and discussed in his PhD Thesis (Voss 
2007b).

His findings show an interesting two-level pattern 
already in the gestation phase of the social innovation 
where there is general economic theory about market-
approaches to regulation from the 1960s onwards, 
and concrete experiments by the US Environmental 
Protection Agency with the so-called bubble concept 
from the early 1970s onwards (the ‘bubble concept’ 
allowed breaching of regulatory standards for clean air 
by an industrial facility, if this was compensated by less 
emission in another facility under the same bubble). This 
appeared to work, and was seen as a proof of principle, 
independent of the economic theory. The later Acid Rain 

FIGURE 2
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Program in the 1980s built on this proof of principle, and 
became the prototype for this kind of approach. By that 
time, the link with economic theory was made, which 
provided a scientific as well as a political justification of 
using such an approach. The story continues with what 
one might call ‘regime formation’, when the approach 
was taken up by the European Union, as well as some 
big companies like BP and Shell for their internal 
environmental pollution management. This set the 
scene for the emission trading concept to become part 
of the Kyoto Protocol on so-called greenhouse gases. 
Voss (2007a) also shows how eventually a dedicated 
constituency of actors, including economists and banks, 
emerged to support these new markets, and to carry 
this policy instrument approach forward, including further 
refinement of the economic theory behind it.

In other cases of social innovation, the processes 
might be more diffuse, already because there may 
not be theory (economic or otherwise) to provide 
justification for the innovation and help in its further 
articulation. Still, these dynamics at two levels may 
well be a general feature of social innovation. In the 
cases in this special issue it sometimes remains 
implicit, although some of it is visible in the references 
to the context of the dedicated innovation journey. In 

Penelope Engel-Hills’ story of Radiation Therapists 
in Africa: A Journey of Identity, it is made explicit 
when she introduces a social change journey (of 
professional identity and mandates) and a dedicated 
social innovation journey of a curriculum in context. And 
shows how these two journeys interact.

This two-level story is interesting in its own right, 
and offers suggestions for an identifiable pattern of 
social innovation journeys. One could even speculate 
that this feature might actually also occur in the 
other four patterns of innovation that I distinguished 
earlier. The constituencies that Voss (2007b) found 
to have emerged to support and articulate the policy 
instruments he studied, might actually have emerged 
as well, but earlier, for industrial product and process 
innovation in the 19th century. These constituencies 
have become reflexive, and produce guidelines 
and handbooks for management of innovation. The 
constituencies for the other three patterns that I 
distinguished earlier are less institutionalized and less 
reflexive – but they could do better. In particular, the 
pattern of large systems and infrastructure, with their 
public-private interactions and long-term horizons, 
could profit from the insights that reconstruction of 
social innovation journeys bring.
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Abstract
 
The Fynbos Leaf Optical Recognition Application 

(FLORA) is a software application that aims to provide 
automatic identification of fynbos plants by using 
photographs of plant leaves. The Cape Floristic 
Kingdom is the most varied of plant kingdoms, 
comprising thousands of species of fynbos. While it 
is easier to classify fynbos when they are flowering, 
most fynbos flower for only a few weeks in a year; 
it was therefore decided to use leaves instead of 
flowers to identify plants. The main purpose of FLORA 
is to assist scientists, hobbyists and other nature 
enthusiasts to easily identify plants without needing 
to lug along reference manuals or to learn much 
about botany. The FLORA innovation did not turn out 
to be the straightforward rapid prototyping project 
that was anticipated, whereby sketchy requirements 
would lead though a serious of quick coding 
experiments to a fully functional web-based service 

to be handed over to the open-source community 
to improve and maintain. Instead FLORA almost 
succumbed in the first ‘valley of death’ encountered 
in its second year. After cleaning its wounds the 
project and its objectives were reorganized and it 
continued, under a slightly different name. The initial 
grand purpose of FLORA being a centralized system 
was changed to a more modest mission of it being 
a reusable application framework. Nevertheless, 
FLORA continues on, and is likely headed for another 
challenge. This paper recounts the innovation journey 
of FLORA, highlighting in particular transitions in 
development spaces, approaches used, and trouble 
encountered along the way. The conclusions reflect 
on how the journey has been at times uncertain, at 
times more successful, and sometimes quite flawed. 
The paper ends with considerations of how the 
project could have been better streamlined to be 
more functional and maintainable earlier on. 

Innovation journey of the 
Fynbos Leaf Optical Recognition 
Application (FLORA)
SIMON WINBERG

Introduction

Traditional methods for the identification of plants 
species involve largely manual procedures that need at 
least a basic understanding of various botanical terms 
that are used to describe classification of plant shapes 
and foliage [1, 2]. These traditional methods are manual 
procedures that a person learns through a combination 
of practice and literature, together with other resources 
such as field guides, callipers and colour charts. Bringing 
all this paraphernalia along on a hike in nature, together 

with the obligatory hydration and warm apparel, can be an 
inconvenience and inhibition to learning how to recognise 
plants. Consequently, it can take a novice much time to 
master the practice of classifying and identifying plants, 
as well as taking time to instrument the practices for 
each plant that is classified. Naturally, as the practitioner’s 
skill develops this process becomes faster [3] if not an 
intuitive habit. These challenges give rise to opportunities 
for technological solutions to assist with the identification 
of plants, such as reducing the time spent learning 
how to identify plants and cutting down the amount of 

Keywords: innovation journey, software, plant identification
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Innovation journey of the 
Fynbos Leaf Optical Recognition 
Application (FLORA)
SIMON WINBERG

paraphernalia taken into the field to do this. The innovation 
discussed in this paper attempts to respond to these 
challenges by developing a computer-based system 
to assist with the identification of plants. The system 
involves procedures that users follow to photograph plant 
leaves, which are then send to a software application that 
suggests predictions for which plant the leaf came from. 

Overview of the innovation

The innovation discussed in this paper relates to 
a system for automated identification of plant species 
in the Cape Floral Kingdom, but focusing, at least to 
start with, on plants of the Fynbos Biome. Fynbos is an 
Afrikaans word meaning ‘fine-leaved bush’. The Cape 
Floral Kingdom and the Fynbos Biome are frequently 
considered to be synonymous; however this is technically 
not the case: the Cape Floral Kingdom refers to the 
south-western cape of South Africa as illustrated in 
Figure 1(a), which is densely populated by plants of the 
Fynbos Biome. Many types of fynbos only grow naturally 
in the wilds within this area. For example the Kaapse 
sewejaartjie (Afr.), shown in Figure 1(b), grows only in 
a few pockets within this region and although they are 
sought after for their pretty everlasting flowers, they 
are extremely resistant to cultivation. The Cape Floral 
Kingdom also includes many plants indigenous to other 
kingdoms, some species of which are innocuous to the 
local flora, and others that are invasive and threaten the 
survival of indigenous species. 

The term ‘fynbos’, from a botanical perspective and 
the way in which it is used in this paper, refers specifically 
to the distinctive sclerophyllous shrubland of the Cape 
Floristic Kingdom that are dominated by evergreen 
woody shrubs that have small and hard leaves with linear 
or needle-like shapes [4]. Fynbos is the richest, most 
varied, of the plant kingdoms but the combination of 
their remarkable variety and their awkward shapes make 
many of them notoriously difficult to identify, especially for 
novice nature hobbyists.

The innovation discussed in this paper is a software 
application called the Fynbos Leaf Optical Recognition 
Application (FLORA). The aim of FLORA is to assist in the 
identification of fynbos plant species, in addition to other 
species that are found within the Cape Floral Kingdom. 
The primary focus, and the starting point of FLORA, was 
to establishing methods to identify species of fynbos 
rather than providing support for the many other species 
of plants that are found within this region. The innovation 
journey of FLORA is reported on in an experiential and 
reflective manner.

The type of innovation that FLORA is 

Using the terminological structures as described by 
Rip and Schot [5], the FLORA innovation can be viewed 
as a “technical and concrete (point-like) innovation” that 
is non-commercial. The models expressed by Rip and 
Schot [5] relate more to innovations of a large scale 

FIGURE 1(B): The Kaapse sewejaartjie (Syncarpha 
vestita L.) a species of fynbos, found in certain sandy 
areas, and have become scare in populated areas due 
to over picking.

FIGURE 1(A): Map of South Africa (in grey) showing 
the Region of the Cape Floral Kingdom (in dark green). 
Many species, e.g. the Kaapse sewejaartjie (on right), 
are found in only a few parts of this region. 
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and wide scope, or put more specifically, meta-level 
innovations that have influences at sociological or country 
level [6]. The FLORA innovation discussed in this paper 
is much closer to the micro-level of innovation as it is a 
fairly small-scale innovation that involves just one product 
that is expected to have, at best, a meso-level influence 
[6] since it impacts a small community of enthusiasts and 
uses within a specific geographical region.

FLORA is in the stage of being a ‘hopeful 
monstrosity’ [7]; that is to say that while it is worked on 
in the protected space of the lab, it inspires hopes and 
fears in its creators.  It inspires hopes as a potential to 
become a successful product, for which a community 
of users could become established with the system 
providing beneficial solutions to these users.  But 
fears arise as well, such as the fear that the system 
may be cumbersome, of little use, may take too much 
effort to maintain, and may be quickly flounder and be 
abandoned after it’s released from the lab. Looking at 
FLORA in terms of a hopeful monstrosity, it is ultimately 
hoped that FLORA will provide a social contribution 
in terms of a tool and learning technology that would 
assist advanced users, such as botanists and other 
scientists and students in rapidly identifying plants, and 
that it will also be useful to a wider audience, including 
school children, hikers, tourists, and other enthusiasts 
interested in plants. Consequently, FLORA can be viewed 
as a product that could enable the “emergence of new 
options” [5], particularly in terms of a learning resource. 
While FLORA is not intended to replace textbooks and 
traditional approaches to learn about plants, it aims 
to provide a supplementary learning medium that can 
facilitate learning and encourage school pupils, especially 
tech-savvy kids, to gain interest in nature and the 
outdoors.

The FLORA innovation connects with the scenario 
described by [7] in which real-world difficulties are 
observed that lead to identifying an opportunity for a new 
technological solution. One of the common impetuses 
for such technical solutions arises from on-going 
development work (e.g. an on-going R&D project that 
leads to the discovery of a new problem). In the case 
of FLORA, the innovation was not inspired from any 
on-going projects but rather from difficulties experienced 
with the sometimes time-consuming manual procedures 
carried out in conventional methods.

This remainder of this paper proceeds as follows: 
the next section presents key concepts underlying the 
FLORA application, motivation for its development, and 

its main objectives. After this the innovation journey of 
FLORA is recounted. Next, the major successes and 
failings of the journey are discussed, and considers as 
to whether FLORA is a fit or a stretch technology [8] is 
examined. We conclude with reflections on potential 
strategies that could have made the journey a better one.

Background leading to development of 
FLORA

This section begins by introducing key concepts, 
terms and design elements that are used later in this 
paper in describing FLORA and its progression. After this 
motivation for FLORA is presented, followed by a short 
tour of the objectives of the FLORA project. 

Key concepts and terminology

The typical approach to identifying fynbos is 
dependent on flowers as one of the most noticeable and 
easiest means to recognize plants, particularly if coupled 
with other factors such as geographic region [3]. But 
most fynbos species flower for only a short period of the 
year [9] making these simpler approaches unusable for a 
large part of many plants’ lifecycle. 

If flowers and smells are disqualified as means to 
identify plants, then plant shapes and foliage structures 
are alternate way for identification. But this approach can 
be cumbersome and error prone for novice practitioners. 
For instance different species of ice plants, which are 
common within the Cape Floral Kingdom, have many 
commonalties between their subspecies which easily 
leads to misclassification. For example ice plants tend 
to be bulky, resilient succulents that don’t have flowers 
or fruits most of the year. However whether they are 
flowering or not the stems and leaves of these species 
are usually easy to distinguish between one another, 
once it is knows what characteristics to look for. This 
can be shown by the marked difference of the leaves 
between the Mesembryanthemaceae (L.), shown in 
Figure 2, and the Carpobrotus edulis (L.) shown in Figure 
3. In comparing these two types of ice plant, it is clear 
that Mesembryanthemaceae have wavy-edged leaves 
whereas the Carpobrotus edulis have the straighter and 
pointy tetrahedron-like leaves. Similar differences are 
found in many types of fynbos; but most fynbos tends 
to have much smaller leaves that often necessitate 
comparison between branches or leaf clusters rather 
than comparing individual leaves between the plants.
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Motivation for the FLORA innovation

There are already a variety of existing software 
products and online web-based resources that assist 
with identification of plants. However, these resources 
tend to be information sites or applications designed 
for use with Northern hemisphere plants. Examples of 
existing information sites, which pertain to South African 
plants, include: Project Noah1 and the PlantzAfrica2 online 
dictionary. Examples of existing software applications are: a 
program for identifying certain Nigerian savanna trees [10] 
and Leaf Snap [11] which is an iPad/iPhone tool designed 

1 Project Noah available online at http://www.projectnoah.org
2 PlantzAfrica available online at http://www.plantzafrica.com

for use with North American plants (mostly trees).

The problem with these existing solutions is that 
they are designed mainly for use with trees and northern 
hemisphere plants. Thus the existing software solutions 
tend to be ineffective for many types of fynbos especially 
those that only have thorns or very short or pointy leaves. 
Considering these limitation it was decided that the 
development of FLORA, a new type of leaf identification 
application, was merited and that a major focus of this 
application would be support for the identification of 
fynbos plants. Additionally, as a secondary purpose, 
FLORA was intended to provide, at least initially for the 
design team, a test bed to experiment with identification 
methods to do this.

FIGURE 2 (a) Flower of a Mesembryanthemaceae (L.), 
a type of Ice Plant found in the Western Cape of South 
Africa which are easy to recognize in summer during 
their flowering season by their bright silky flowers.

FIGURE 3 (a) Carpobrotus edulis (L.), or Vygie (Afr.), 
flowers are distinctive in summer by their bright 
flowers. This is a type of Ice Plant that has edible ‘sour 
fig’ fruits and particularly bright yellow flowers. 

(b) Leaves of the Mesembryanthemaceae that are easily 
identified in late winter and spring by their wavy-
shaped leaves that have shimmering hairs that sparkle 
in the sun like ice crystals.

(b) Leaves of the Carpobrotus edulis are thick, break 
easily, have a triangular pyramid shape and purple 
hued stems. These are distinctively different to the of 
the Mesembryanthemaceae.
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Considering the nature of fynbos leaves, or their 
‘leaf-like structures’ as many of their appendages are 
more accurately described, it was expected from the 
outset of the FLORA project that the characteristics 
of individual leaves would form just one of multiple 
parameters used by the application to identify plants. 
Other significant parameters include: location (e.g. GPS 
coordinates or nearest towns), regional characteristics 
and soil conditions. The starting point for the FLORA 
project focused primarily on the use of leaves.

Objectives of the FLORA project

The main objectives for FLORA were established, 
together with preliminary user requirements, before 
starting the development of code for FLORA. These initial 
objectives are stated below, and set the first scene for 
the start of the FLORA innovation journey.

•	 Objective	1: Determine a low-cost and easily 
accessible means to obtain leaf images or 
representative samples of fynbos in the field.

•	 Objective	2: Developing an extensive image 
database of fynbos species, both photographs of 
whole plants as they appear in nature as well as 
digitized leaf samples.

•	 Objective	3: Determine the most influential features 
of fynbos leaves that will facilitate identification of 
the specific species and which will rely to a minimal 
extent on other recorded parameters (e.g. location).

•	 Objective	4: A prototype FLORA application to trial 
leaf-based identification algorithms. 

•	 Objective	5:	Investigate alternate identification 
parameters, incrementally refining FLORA to 
accommodate these parameters to enhance 
predictions.

The objectives above were structured in a sequential 
manner, where solving later objectives would depend 
on knowledge and resources obtained while solving 
previous objectives. While this list was initially intended 
to double as a schedule of development milestones, 
and was planned to be completed within two years, 
in practice this schedule changed significantly and it 
took much longer than planned to get to the point of an 
operational prototype. 

The Innovation Journey of FLORA

The FLORA application was started in 2011 and has 

been developed incrementally over many years after the 
scope and initial objectives of the project were decided. 
FLORA was started in a closed context, that is to say 
the system was not worked on, viewed by or tested by 
anyone outside the development team and its laboratory 
base. The establishment of a functional prototype was 
planned to be done by a small and dedicated team of 
developers working closely together. But only after the 
initial functionality was proven within this closed space 
would the system be changed into an “open innovation” 
[7], to be extended further by a community of open-
source software developers that would provide updates 
in response to users’ requests.

Along its journey, the FLORA application has 
undergone three main phases, which have corresponded 
to different versions of the application. It has not been a 
straightforward refinement of new versions building upon 
old versions. Rather, as is often the case experienced 
in innovation journeys [12], the project incorporated 
cycles of try-outs and refinements, project management 
adjustments and other modifications, through which 
a gradually more complete system is established and 
can be comprehensively tested by potential users. In 
the case of FLORA, major elements of the design, and 
some of the objectives, were adjusted mid-way in the 
project, which resulted in team productivity difficulties 
and subsequent product usability problems. The three 
phases of the project so far have been as follows:

•	 Phase	1	FLORA	version	1:	design exploration, 
establishing the human/computer interface, and 
rapid prototyping of the program to trial design 
approaches and to test algorithms.

•	 Phase	2	FLORA	version	2: a new version of 
FLORA was started early in 2012.

•	 Phase	3	FLORA/PF: changing objectives and 
establishing the foundation for a customizable 
and community supported software application 
framework.

The above phases are discussed in more detail in 
the subsections that follow.

PHASE	1:	FLORA	VERSION	1	(2011)

The first working prototype of FLORA version began 
with an investigation of the best ways to input sample 
data to the FLORA program for use by image processing 
algorithms. It was desired that the photos be obtained in 
a non-invasive and environmentally friendly manner. The 
approach decided was to make use of leaf photos and 



11

DECEMBER 2016  ISSUE 19

a photographing procedure that did not involve plucking 
leaves or otherwise causing potential damage to plants. 
Leaves needed to be photographed on the plane, or as 
close to flat as was possible to ensure a clear contour of 
the entire leaf and a minimum of curving.

During the process of developing and testing image 
processing code for FLORA, a number of occasional but 
problematic characteristics were discovered in some of 
the photographs. For instance, a significant problem was 
background clutter and ambiguity in terms of which leaf 
in a photograph containing many leaves was the one to 
be identified. Manual intervention of editing the photos 
could eliminate the problems, but having to manually 
prepare each photo before feeding it into the application 
made the system cumbersome. This problem added 
weeks of unexpected additional literature review and 
experimental development work in which algorithms were 
tested to provide an automated solution to this problem. 
In retrospect it may have been more beneficial to the 
overall progress of the product had implementation of 
these additional routines been put on hold. This detour led 
to the other aspects of the design either being sacrificed 
or cut-down. In particular, the effort for objective 2 (the 
image database) was much reduced in order to give a 

comprehensive response for objective 1 (the way leaf 
images were inputted).

This phase of the innovation journey, which was 
completed in less than a year, did nevertheless manage 
to make good progress on a functional FLORA prototype. 
An effective web-based interface was developed for the 
system that allowed leaf images to be uploaded and 
matches searched for, and a facility was provided to allow 
plants and pictures of their leaves to be added to the leaf 
database via the web. But further snags were encountered 
during development, some of which had to be left in the 
system because solving them would have called for major 
design changes that could have broken other parts of 
the program. Unplanned design complications are often 
encountered in innovation journeys; in some cases these 
can be beneficial (for example leading to new insight about 
the problem concerned and ways to solve it), but they can 
also inhibit progress necessitating lengthy workarounds 
or even substantial redevelopment of the product [12].  
During this phase of FLORA development, the system had 
too many problems remaining for it to be handed over to 
the open-source community. The major accomplishments 
and significant problems that remained by the end of this 
phase are summarized in Table 1.

ACCOMPLISHMENTS REMAINING PROBLEMS

Trialled existing leaf classification algorithms proved the 
software was functional, but most methods did not work 
well for fynbos.

The image programming algorithms written in MATLAB. 
Meant FLORA was dependent on this software suite and 
relevant licensing.

MATLAB code was developed and structured to support 
swapping between different identification methods.

A start was made on changing from MATLAB code to C 
code, but this took too long; therefore version 1.0 was left 
as mainly MATLAB code.

Image processing methods were adapted and alternate 
methods developed that improved identification results for 
some fynbos species.

Only a few customized fynbos identification algorithms 
were tested because much time was spent fixing 
unexpected problems.

Developed an auto orientation method, works well if the 
leaf of interest is oblong and in the centre of the photo.

Auto orientation was ineffective for complex leaf or thorny 
structures; a new algorithm needs to be developed to 
solve this problem.

Background culling was partially effective, so long as the 
leaf had a closed circumference and was in the middle of 
the image.

A means for the user to quickly indicate the ‘leaf of 
interest’ and to isolate this leaf from the rest of the scene 
was left out due to time constrains.

A leaf database was started and included functionality 
to link annotations (e.g. URLS or descriptions) and other 
parameters to either individual leaf entries or to plant 
records.

The leaf database was written in MySQL, but a useful 
install script to create and initialize the database was not 
completed.

A web-based front end was developed for the FLORA 
system making it accessible via the web.

System unable to handle multiple simultaneous requests 
as users had to be locked out until all processing 
requests were completed.

The FLORA concept was tested and showed partial 
success in working with fynbos.

Various design problems and inefficiencies remain. A 
major problem was the system hanging mistakes made in 
operation procedures.

TABLE 1: Accomplishments and problems remaining at the end of phase 1
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PHASE	2:	FLORA	VERSION	2	(2012-2013)

The second version of FLORA was a continuation 
of the first version, and had largely the same objectives 
and scope as before. In particular, it remained a web-
based application and the code was kept for the most 
part as closed source (i.e., not made freely accessible to 
anyone outside the project team). The development effort 
during this phase was centred on speed improvements, 
refinement of the leaf database and experimenting 
with image processing methods. But in addition, a 
significant amount of effort was dedicated to usability 
issues surrounding the application and reusability of its 
code, in particular improving the requirements to make 
these better aligned to what the user community would 
likely want. Thus the progress on the actual design and 

code achieved less headway. Accomplishments for this 
second phase of the journey, and problems that still 
remained, are summarized in Table 2.

Looking back at this phase, a major flaw during 
this period was that the project work became poorly 
focused and this was aggravated by “scope creep” (i.e., 
additional requirements were added later into the project 
which caused a departure from the project plan as well 
as adding to the amount of development work that would 
need to be carried out) [13]. The design team entered 
a partly unproductive cycle that involved: gathering 
requirements; reading literature to better understand 
these requirements and how to accommodate them; 
and then identifying further application needs that would 
result in the cycle repeating.

ACCOMPLISHMENTS REMAINING PROBLEMS

Tested a variety of potential identification algorithms.

Many of these algorithms were tested on an ad-hoc 
manner, not necessarily built into the main FLORA 
program or able to use the leaf database. Some of these 
algorithms still need to be recoded and added into the 
application; but unfortunately some of the code has 
been lost and will need to be redone.

Improvements to leaf database – developed specialized 
database system, provided good speed response and 
written fully in C code.

While a much improved leaf database was developed, 
this leaf database was done somewhat in isolation to the 
initial FLORA application; integrating the two would need 
a significant amount of code edits.

Improvements to web interface of the system.

The web interface for FLORA was added as an additional 
functionality and maintenance operations were added. 
But these were only partly compatible with the new leaf 
database.

Made more open, better use of open software.  Much of 
the MATLAB code was converted to either Python or C 
code.

Parts of the code, in particularly the more complex 
image processing operations, were left as MATLAB 
code.

In 2013 the UCT Botanical Sciences dept. provided 
further guidance, feeding in some requirements and 
wishlist items to the system.

While the requirements have been improved and added 
to, the overall approach to achieving these has become 
less clear – a requirements review is needed to remedy 
this problem.

Plans for use in high schools as an aid to teaching and 
encouraging an interest in nature were explored.

Targeting this user community necessitates changes 
to the system or preferably alternate options for its 
operation. Some of these requirements conflict with 
those of the more scientific community of users.

TABLE 2: Accomplishments and problems remaining at the end of phase 2
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The development and experiments listed in Table 2 
were carried out mainly in the laboratory context, using 
leaf photographs that were obtained from field trips. The 
only use of the system outside the lab, and by users 
that had not developed the system, occurred during 
the requirements review with the Botanical Sciences 
department. 

Towards the end of 2013 a profusion of new 
requirements had been gathered, obtained from 
various sources, including meetings with botanists, 
discussions with nature hobbyist, online newsgroups, 
websites, and other literature. These findings caused 
significant changes to the objectives and this lead to 
the development team deciding an entire overhaul of 
the system would be necessary. In some respects, this 
phase of the project was to start anew, a necessary 
break in the journey, or a ‘desert’ that had to be crossed, 
to gain a better understanding of how FLORA would 
be used and how it could work. This kind of circuitous 
route is not an uncommon characteristic of innovation 
journeys; for new innovations the initial plans often need 
to be adjusted and plans changed as the developers gain 
a deeper understanding of the problems and determine 
better ways to solve them.  

PHASE	3:	FLORA/PF	–	EVOLVING	TOWARDS	AN	
OPEN-SOURCE	AND	COMMUNITY	SUPPORTED	
APPROACH	(2014)

A better understanding of how FLORA should work 
was indeed achieved by the end of phase 3, but a major 
redesign of the application was needed to accommodate 
these new requirements. The decision to go ahead with 
this redesign was the starting point if the third phase of 
the FLORA project.

Two new objectives of the FLORA project were made 
early in this phase that significantly influenced the design, 
there were: a) FLORA should become an application 
coding framework rather than being a centralized web-
based service; and b) FLORA should be design around 
better portability, especially eliminating dependence on 
expensive licensed software and internet access. The 
reason for the first additional objective was to provide 
FLORA in a reusable form that programmers could more 
easily work on independently and change as they liked. 
The second added objective was to allow FLORA to 

be used directly in the field on mobile devices (e.g., on 
Android smartphones).

In response to the new objectives, and the major 
redesign, the name of the product was changed 
to “FLORA/PF”, where the “PF” stands for “Python 
Framework” and the slash suggests that the product can 
either be used in its base form or can be repurposed 
using the provided Python code. The Python language 
has become one of the most popular programming 
languages for which a substantial number of free, 
open-source image processing libraries are available 
[14]; the language is furthermore well suited to novice 
programmers and it has support for a wide range of 
scientific computation applications. These reasons 
motivated our decision that later versions of FLORA 
should provide more compatibility with Python. 

A drawback to changing the objectives was that a 
significant amount of work already done was discarded, 
or in need of significantly reworking. Thus the FLORA 
application and its code were again taken back into a 
protected development space.

While progress has been made on FLORA/PF, further 
problems were found, as well as ideas for additional 
requirements. Although this time the developers have 
been more restrained and have not made requirements 
changes. Of the problems remaining, three are the most 
prominent: camera settings, way to the position the 
camera, and dealing with shadows or other blemishes in 
photos.

Table 3 summarises major accomplishments and 
some of the remaining problems that need to be resolved 
to make FLORA/PF more effectual.
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Phase 3 is on-going. Eventually, by the end of this 
phase it is hoped that FLORA/PF will no longer be limited 
to a single application that is the responsibility of a few ‘in-
house’ developers to maintain; but it will instead be made 
open and released to the community of open source 
developers to continue the maintenance and improvement 
of the system so that it will become increasingly more 
powerful and useful to a wider group of users.

Conclusions and reflections 
on the journey

The journey of the FLORA project has proceeded for 
over four years. It is hoped that the journey will continue 
on and that soon robust, more functional and easier to 
use deliverables will be achieved. Reflecting back to the 
start of the project, it was anticipated that the journey 
of FLORA would have been a simpler and quicker one: 
it was expected that the project would be completed 
within in ‘mere’ two years and would then be given to 
the community of open-source developers to maintain. 
But what has actually happened so far in the journey has 
been a transition encountering a number of dead ends, 
restarts and objective changes among other challenges 
that impeded progress.

The hopeful monstrosity and its 
injures after a first valley of death

In some respects the FLORA application began as 
a novelty, which then became an increasingly larger and 
more complicated “hopeful monstrosity”. It is still at the 
“hopeful monstrosity” stage of its journey. After the first 
dedicated stretch of the journey, the second version of 
FLORA was only briefly released into an open space 
after which the development progress floundered, and 
the initial web-based prototype was discontinued, while 
new plans were laid and changes to the objectives were 
made.

The latest version of FLORA, now FLORA/PF, has 
partly been a salvage and resuscitation operation. But 
it has also been a reinventing of the FLORA concept. 
The innovation is back in the safety of its protected 
development space, and is going to remain there for a 
while longer. The challenge of stepping out into the wider 
world will still be waiting for the innovation, however. 

TABLE 3: Accomplishments so far and problems still remaining in phase 3

ACCOMPLISHMENTS REMAINING PROBLEMS

Major rework of the code to a more modular structure, 
everything converted to either Python or C (for 
operations needing maximum speed).

No web-based interface available; the previous 
web-based interface was discontinued due to code 
incompatibilities.

Converted remaining MATLAB scripts to Python using 
SciPy libraries.

This latest version runs slowly compared to previous 
version. Many of the MATLAB routines ran faster than our 
Python versions. There is still much scope for optimizing 
the code or better use of precompiled libraries or writing 
our own.

Initial testing of FLORA/PF framework done: now much 
closer to the envisioned means to quickly test custom 
leaf classifier methods and to build customized versions 
of the application.

FLORA/PF still needs to be tested more thoroughly; so 
far it has only been tested by the developers themselves.

Overhaul of the leaf database, made more efficient.
Still much scope for further optimizing the leaf database, 
to make it run faster and use less memory (which is 
important for mobile devices).

Started on FLORA Visualization Plugin library (FLORA/
VP) for displaying plant information. The displays can be 
customized according to what the application is used 
for (e.g., a ‘scientific view’ used by scientists, or a ‘high 
school view’ for use by school children).

The FLORA/VP is a potential risk as it could cause much 
developer time to be directed to designing pretty user 
interfaces instead of directing all the time to improving 
leaf matching algorithms and speed.

Initial start on android app interface.
Have not integrated an appropriate coding library that will 
automatically adapt the user interface according to the 
platform used.
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The fit, stretch and squeeze 
of the FLORA innovation

From the perspective of using FLORA as a new 
technology, the use of the application is more closely 
aligned to the concept of a “fit to use context” [8], in that 
the innovation, to a large extent, is able to fit in to an 
existing context and established practices. Nowadays 
the approach of taking photographs and uploading them 
to a system is a common practice, for example consider 
the way Facebook or the Google’s online Picasso web 
album service works with uploading photographs. Thus 
the way that FLORA is used and the context that it is 
used in fits well with well-known routines associated with 
photographing activities. Furthermore the application fits 
with a common user desire that has been around since 
time immemorial: wanting to identify plants and know 
something about them.

The technological positioning of the FLORA 
application can be visualized by plotting its location 
on fit/stretch dimensions [8]. A ‘fit’ refers to where a 
new technology can be introduced to an extent that 
it is compatible with existing users and the general 
methods of current practices. A ‘stretch’ is where 
there is incompatibility with current practices, where 
the new technology is typically created in a protected 
space, and some form of existing procedures or 
established practices need to be changed to allow 
the new technology to be used effectively. Figure 
4 shows where FLORA would be placed on the fit/
stretch plane: it would not be very close to the fit axis 
(because it would require its users to establish new 
practices to use the technology); but it would be pulled 
(be it only a little) towards the stretch axis (as some 
new practices would need to be established to use it). 
There was an attempt to make FLORA fit in better with 
existing techniques used by its potential users (and 
thus keep the underlying slightly stretched technology 
invisible), but use of the present version of FLORA is not 
entirely natural or intuitive in comparison to traditional 
techniques. Use of the FLORA application is not as 
simple as taking a photograph of a plant and sending it 
to FLORA to identify. Rather a prescribed process has 
to be followed in order to get a suitable photo, such as 
establishing appropriate lighting conditions and alignment 
of the camera, so that the photo can be more reliably 
processed by the system. Thus there is some context 
stretch for using FLORA, but this stretch is a minor 
challenge for users. 

FIGURE 4: Visualization showing the positioning of 
FLORA in terms of a context and technology fit/stretch.

FLORA is a mixture of technology fit and technology 
stretch. It is more a technology stretch for two reasons: 
a) while it is built upon many existing technologies, these 
existing solutions are combined in a specialized way 
to provide the desired operation; and b) customized 
design components, mostly adapted image processing 
algorithm and a bespoke database system, have been 
developed to provide the underlying functionality. 
Accordingly, Figure 4 places FLORA between the 
technology fit and technology stretch quadrants, but 
more on the technology stretch side. 

FLORA is perhaps also something of a ‘technology 
squeeze’ considering that the final version will need to 
combine various pieces that were developed in partial 
isolation by the developers, and somehow make these 
pieces work together effectively, and quickly, as a usable 
application. 

How	the	journey	could	have	been	better

The initial design of FLORA was not  designed with 
extendibility and scalability in mind. While using MATLAB 
for the initial prototyping helped to save time at the start 
of the project, the back-end processing for the web-
based system should rather have been designed around 
use of open-source software from the start. Arguably, 
the first version of FLORA should have been entirely in 
Python because this was the programming language 
preferred by most members of the team.
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The design was just one area where difficulties were 
encountered in the project. Project management and 
group dynamics were other problems. Development 
of FLORA was done as an amalgamation of multiple 
academic research projects by undergraduate and 
postgraduate students. Generally, these students worked 
separately and according to their own schedules. 
Better project management could have ensured more 
consistent interfaces between program modules, better 
testing, and may have circumvented the substantial 
redesign in phase 3 of the journey. Nevertheless, the 
FLORA project has been a good learning experience 
for all members of the design team; it has achieved a 
journey of discovery. 
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Stories about innovation are often told 
in the heroic mode, of the lone innovator 
(or innovation team) overcoming the odds. 
This may happen occasionally, but it 
tends to background, even eclipse, how 
much subsequent innovation occurs, 
and is necessary, in the later phases of 
uptake and further modification of the 
original innovation. One could speak of 
‘innofusion’ to emphasize how much 
innovation in practices still occurs when 
the innovation is in the diffusion phase. 
There are still innovation journeys, but they 
start with an existing product that has to 
be modified. This is clear, for example, 
in the case of software with the function 
of reference manager, e.g. to manage 
citation, which is the topic of this paper. 
Librarians nowadays feel the obligation to 
make sure they can offer such a service 
to library users, in particular students and 
staff in universities. This may well require 
them to become innovators themselves, 
in a trial and error fashion, and involving 
different people and different perspectives 
at different times.

Reference managers have been used in academic 
environments for many years. These electronic systems 
aid researchers to manage their readings and assist 
in citation when writing about research. Developing 
referencing skills is a challenge faced by many students, 
and is vital to develop. Reference managers make 

referencing easier. At the Cape Peninsula University 
of Technology (CPUT), we used to subscribe to a 
reference manager called RefWorks, which is a ProQuest 
product. The Library was facing financial constraints 
from many angles: vendors were increasing their prices 
beyond inflationary expectations, the weakening Rand 
eroded the buying power, and the recently introduced 
VAT on electronic resources diminished our budget by 
a further 14%. With such pressures, librarians were 
forced to explore what resources we could do without. 
Considering that there were free alternatives, it was 
decided to cancel the subscription to RefWorks. These 
budgetary constraints opened up an opportunity that led 
us on a journey of innovation.

Having had user-experience with multiple reference 
managers, I recommended that the Library supports 
Mendeley as the reference manager of choice. As an 
Elsevier product, I felt confident that we could rely on 
them for maintenance and support of the product. They 
assured users that they would keep their product free, 
which was another selling point.

There were, however,  several challenges in rolling 
out Mendeley at CPUT. This narrative details one: the 
implementation of CPUT Harvard referencing style.

Like many other academic institutions, CPUT had its 
own unique flavour of the Harvard referencing style that it 
prescribed to students. This style was created by Liz van 
Aswegen who, at the time, was the head of the Library 
Science Department. The department was phased out 
due to a lack of student interest, and van Aswegen 
took up a position in the Research Directorate. There, 
she continued to maintain the style until her retirement 
in 2013, by ensuring that the style accommodated all 
information forms such as online books and theses, as 
well as ensuring that the documentation was error free.

The innovation 
journey of a librarian
LARA SKELLY
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The fact that the style was maintained outside of the 
Library, yet the Library was responsible for the reference 
manager, caused a slight disjoint between the two. The 
style had never been fully integrated in the reference 
manager. On learning this, many potential users of 
the reference manager would turn away as it was not 
solving the primary problem they experienced: making 
referencing easier.

The challenge, and opportunity, was then: how could 
I integrate CPUT Harvard referencing style, which is a 
writing convention, into Mendeley, an electronic tool?

The Mendeley referencing style library has 
thousands of styles, created by an open-source 
community. My first effort in facing the challenge of 
integrating CPUT Harvard into Mendeley was to work 
through these styles and see if there perhaps was not 
one that matched CPUT Harvard exactly. As unlikely as 
this might seem, it would be the easiest solution which 
would make the effort worthwhile. Unfortunately my luck 
was not born out, and no style matched 100%. A few 
did come close though.

My next move was to modify an existing style. The 
styles are written in a programming language called 
Citation Style Language (CSL) which is not dissimilar to 
Hypertext Mark-up Language (HTML). I knew several 
colleagues who were well versed in HTML, but none of 
them knew CSL. More pertinently, none of them had 
the necessary expertise with CPUT Harvard to be able 
to translate it into CSL. On the other hand, I had the 
expertise with CPUT Harvard, but only rudimentary skills 
with HTML. I decided to set about to learn CSL.

I started with one of the styles that was close to 
CPUT Harvard that I had identified in my first attempt. 
Editing the programming code was done in Notepad, 
a simple text editor. I was grateful that my learning did 
not need to extend to a new software package as well! 
I edited the code in minute steps, a tedious process. To 
see the effect of any changes I made to the programming 
code, I had to close down MS Word as well as Mendeley 
and restart them to do a test citation in MS Word. I only 
attempted very small changes that I was sure would not 
have great ramifications through the style. As I was only 
testing the edits in my own Mendeley environment I felt 
safe changing things that I did not have much knowledge 
of. It was a protected space, and once I was confident 
with the changes I’d made, I was ready to leave that 
space and roll it out wider.

My first tester was a close Library colleague. He 
regularly gave instruction on CPUT Harvard and quickly 
pointed out a few things that I had missed. Despite 
my experience with CPUT Harvard, working so closely 
with it for so many hours, I had started seeing past 
some of the issues. For example, I had missed the 
convention of putting in a full-stop after the title within 
the citation. Once these bits were solved, I sent a test 
file to the team of Faculty Librarians. They, like the first 
tester, give instruction on referencing. Only one error 
was highlighted. I was testing out my innovation in small 
ways, with each iteration sharing it wider. This was an 
ongoing development with constant trouble shooting.

Next, I sent the test reference file to van Aswegen. 
She highlighted several more issues that needed my 
attention. Some I was able to address, but others were 
impossible within the confines of CSL. Here is one 
example. A dictionary is referenced slightly differently 
from an edited book, according to CPUT Harvard, 
despite it being an edited book. CSL does not make 
allowance for ‘dictionary’ as a type of reference, however 
there is an ‘edited book’ type. Thus the CSL style 
could not accommodate the peculiarities specific to a 
dictionary. At the time, I did not address this problem.

After my extensive testing in-house, I sent the .csl 
file to a few Mendeley users in the CPUT community, 
who could experiment with it as a collective, along 
with instructions on how to install it. The .csl file had 
to be saved to a particular folder within the Mendeley 
programme files. The location of this folder changed 
depending on the operating system. I only sent my test 
.csl file to those users that I was confident would be 
able to navigate their programme file structure. This 
time I got no more corrections, however a few more 
inconsistencies in CPUT Harvard were highlighted. It 
was a trial an error process. Even when one solution 
was found, it occasionally brought up smaller problems 
within it.

I shared the final .csl file on the Mendeley LibGuide. 
LibGuides is a content manager that is designed 
specifically for use in libraries. At CPUT, LibGuides have 
been created to guide students to faculty or department 
specific resources. Others have been created to assist 
with the navigation of certain tools (such as Mendeley) 
or library services. The Mendeley LibGuide outlines the 
basic steps in getting started with Mendeley. On the tab 
entitled ‘Mendeley and MS Word’ I uploaded the .csl file 
and the instructions on how to install it.
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The uptake was slow though, as it relied on students 
stumbling onto the solution – few actively used the 
library guides - and it soon became clear that I needed 
a more efficient method of distribution. As I knew that 
the Mendeley citation style library was an open-source 
project, I knew that it would be technically possible to 
upload the CPUT Harvard .csl file onto a public server 
and make the style available directly from Mendeley. The 
question was how.

The Mendeley citation style library is shared by 
another reference manager, Zotero. Zotero is completely 
open-source, and it had detailed instructions for 
developers as well as users. Despite my inexperience, 
I was able to follow the instructions on how to pass 
my .csl file though the verification process – most of 
the time I was just following the instructions with little 
understanding of what I was doing. I discovered that 
one does not always need to have a vision of the entire 
process and the justification thereof: sometimes it is 
enough to know simply what the next step forward is and 
take it.

The verification process highlighted a few more 
changes I had to make to the CSL code, mostly tidying 
up and removing repeated code. The next step was to 
upload it to the repository, housed at GitHub. GitHub is 
an online collaborative platform for the creation of code. 
Here, there was another verification process done by a 
moderator. This moderator ensured that the repository 
is not comprised of low quality code. The moderator 
assigned to my submission pointed out a few more 
corrections, which I did. By chance, it happened that I 
was working on these issues early one morning, and the 
moderator, sitting in the United States in America, was 
working on it in the evening and for a short period we 
were working simultaneously. 

The process of getting the .csl file into the Mendeley 
style library took me a week, in between my other 
tasks. Since then I’ve had to do one modification to 
accommodate references to conference presentations. 
The process was as arduous as the first experience, 
which resulted in similar feelings of exultation when it was 
completed.I have no doubt that future experiences will be 
a similar challenge of troubleshooting and development.

The journey of this innovation is not yet complete. 
The Library recently created a post for an in-house 
programmer. I hoped that I will be able to share this task 
with him. Perhaps we could create a team where I could 

contribute the referencing expertise and he can navigate 
the programming side of things.

The other part, that was still underway, was a further 
alignment of the CPUT Harvard style to the capabilities 
of Mendeley. The example given earlier of how Mendeley 
could not accommodate a different style for dictionaries 
is a section of this part. To this end, I had teamed up 
with fellow librarians who are experienced and interested 
in referencing styles and we are working at identifying 
and resolving the inconsistencies. It is hoped that this 
process will streamline the integration of Mendeley into 
existing referencing practices at CPUT.

The value of my small innovation cannot be shown in 
commercial terms. The value lies in the increased ability 
for students to reference correctly, allowing them to 
concentrate their efforts on academic activities which are 
not mere formalities.

There is also value in that this innovation brought 
together colleagues to work on a project. I might 
have been the driver, and the one that was taking 
on the responsibility, but without the assistance of 
my colleagues this innovation would not have been 
successful. My colleagues in turn, found themselves 
included in a project which ultimately guaranteed their 
buy in, and ended in a successful rollout.
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In Mats Alvesson’s  (University 
of Lund) recent book ‘Constructing 
Research Questions’ we are encouraged 
as researchers to experiment with new 
research methodologies which are 
not typically used in our field of study. 
Doing research in this way, may provide 
us with fresh insights and interesting 
understandings that are not always 
uncovered with more traditional research 
approaches.

The research reported on here concerns the 
development of an innovative teaching and learning 
approach which supports new students’ transitioning into 
the university.  The new approach, though it has merit, 
has not been as successful as was originally hoped.  

In analysing the new approach to curriculum it is 
likened to the genesis of new technologies, their insertion 
into society and the extent to which this insertion is 
successful; the technology and curriculum follow what 
is known as an ‘innovation journey’ (Rip, 2010). The 
question can then be asked why some initiatives work 
well and others less so. In this sort of analysis, drawn 

from studies in Science, Society and Technology, the first 
developmental stage is the identification of a problem to 
be dealt with. Different interest groups/actors are then 
aligned to develop the new initiative. But this initiative 
firstly needs to be developed within what STS refers to as 
a ‘protected space’ in which it can be made more robust 
before being exposed to exterior, societal selection. 
The first stage of rolling out is then often in a limited, 
experimental form in which the initiative is trialled and 
adjusted before full roll out. The concepts of societal ‘fit’ 
(the extent to which the new initiative is like what already 
exists) and ‘stretch’ (the extent to which society needs 
to change to receive the initiative) also form an important 
part of the analysis. In general there are many non-linear 
twists and turns as the new technology follows what is 
called an ‘innovation journey’ and this is also shown to 
be the case with new curriculum development. 

There are similarities between such journeys and 
those followed by curriculum innovations, as these are 
often in response to societal issues and as Young ( 1998) 
points out, are projections into an uncertain future. 

In this essay I describe the origins and development 
of foundation curricula with a particular focus on 
the development of an innovative approach to the 
curriculum, that of providing ‘epistemological access’. 
The essay then traces the journey of this innovation 

An innovation 
journey in the 
foundation 
curriculum
JAMES GARRAWAY
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in more detail through examining a single case of its 
development in one university of technology. 

Higher education is generally acknowledged as 
holding the promise of a better future, both for graduates 
and those who will ultimately benefit from the knowledge 
and skills these graduates bring to society. As Scott, 
Yeld and Hendry (2007) argue in their book ‘A Case 
for Improving Teaching and Learning in South African 
Higher Education’, South African universities fall short in 
significant ways in delivering on this promise. Success 
rates of first time entering students across the country 
average out at close to 35%, meaning that there is a 
huge loss of potential graduates who could contribute to 
development. Furthermore, most student attrition occurs 
in first year.  

The high attrition figure brings together a network 
of powerful players with an interest in addressing 
this problem, with sometimes overlapping spheres 
of interest. For government there is the interest of 
economic and broad social development (through, for 
example, improved local government skills and service 
delivery), and poor returns on investment in higher 
education. There is, in addition, the thorny issue of racial 
transformation through a more equitable distribution of 
knowledge resources. For industry there is the obvious 
motive of increased productivity and profit, but also 
increasingly knowledge and skills related to issues of 
environmental sustainability, partly through national and 
international pressure.  For parents and students there 
are issues of social and financial mobility. 

For the university itself, there are again economic issues 
(graduating students earn more subsidy; a successful 
university attracts more students and so more fee income) 
but also a sense of doing a good job, of responsibility 
towards their students, and an acknowledgement of the 
role of universities in national development. (The relative 
influences on the University of state, market and university 
oligarchy were first described in detail by Burton Clark and 
their relevance persists today).

The structural educational response has been in 
the form of foundation academic support programmes, 
designed by the university sector in conjunction with 
the Department of Higher Education. Foundation 
programmes have, in different forms, being practiced 
by universities, initially as a means to build on what 
was lacking at school so that students could be better 
prepared for university. Increasingly, however, these 
‘skills deficit’ models were both critiqued from ideological 

perspectives as well as their low success rates in 
reducing attrition. 

In mid 2000 new tools to help develop students 
began to crystallise, based on the ideological position 
that the problems of attrition lay squarely on the 
shoulders of the university; it was not the student who 
was underprepared but the university. From this position, 
universities were special places with special forms of 
practice and knowledge, which were distinctly different to 
those of society and even schooling.  Moreover, following 
the work of basil Bernstein, disciplines themselves also 
valorise knowledge and practices that insulates them, 
to varying degrees, from other disciplines. Success at 
university then meant that students needed access 
to these university epistemologies, hence the term 
epistemological access, first coined by the educational 
philosopher Wally Morrow and formally published in 
2007 in his influential book The bounds of democracy.  
Epistemological access and the ideology that underlay it 
were then vigorously promoted by a small but powerful 
group of academics. These academics published on 
foundation studies and presented at local but influential 
conferences. As Muller (2012) suggests, the concept 
became more mainstreamed with the publication 
of series of cases on epistemological access at SA 
universities (Bozalek, Garraway and MCkenna , 2011). 

The	case	of	CPUT

CPUT had had a limited foundation initiative, starting 
in 2001, in four programmes that began as a non-credit 
course bolstering essential maths and literacy skills. In 
2006 the call was put out for universities to submit as 
many programmes as they required, based on either low 
throughput rate or low enrolment of black students. The 
university decided that the best foundation model was a 
supportive one of arms’ length control, this made sense 
as the model for foundation was based on extending the 
regular first year subjects, and the HoDs and regular staff 
were in the best position to forward this project. Academic 
Development (AD) staff were, however, expected to play 
a significant role in developing teaching practices and 
curriculum, which were submitted to the Department of 
Education, and a focus on EA was adopted. 

In the submissions programmes were expected to 
indicate how they would extend the regular programmes. 
Here is one example from Chemistry, to illustrate this 
process (this was in fact used by AD as a good example 
of curriculum ‘extension’ for epistemological access). 
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The last item on the extension list, ‘peer marking’, 
can be used as an example of a curriculum for 
epistemological access. Students would be expected 
to internalise the ’rules’ of the discipline in order to 
use these to assess their peers, for example in giving 
explanations of bonding or solving calculations. 

AD worked with staff on the design of their 
curricula, advising them on how they could be extended. 
Furthermore, faculties were given epistemological access 
(EA)  extension workshops where the EA approach was 
explained. At the time it seemed so obvious to the AD 
practitioners  that this was the appropriate approach 
to extending curricula, and the approach was further 
supported in university sanctioned guidelines outlining 
this approach.  Most submissions submitted to the 
Department of Education included brief descriptions 
such as the Chemistry example above, that were 

designed by faculty staff in conjunction with AD staff (but 
this was not always with the actual lecturing staff in that 
department). But there was no sense at that time that 
teaching staff actually understood or believed in EA. The 
applications were a rushed job that needed to be done 
quickly to secure funding for the programmes, and the 
understanding was that teaching and curriculum towards 
epistemological access could be developed over time 
after the submissions were approved.

EA practices in the classroom

Although research into practices across the current 
extended foundation programmes is still being carried 
out, there is evidence that staff are not using the concept 
of EA to any great extent ten years after the EA inspired 
curriculum submissions were made. There has, for 

Figure 1: A curriculum extended in line with epistemological access principles
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example, been no presentation, either in group meetings 
or at research seminars, on peer marking or scaffolded 
reading techniques, which are designed to support the 
EA project. Staff are doing project work with students 
but as of yet it is questionable whether this is being used 
as a tool to help students access ways of doing and 
thinking in their subjects. In some of the programmes, 
staff are still focussing on basics of the subjects that they 
perceive students lack, i.e. backward looking rather than 
forward looking. In addition students may be given more 
time on task without any additional content, or taught at 
a slower pace, but this is not necessarily focussed on 
promoting EA. Lastly there are some programmes where 
there is minimal intervention, often in the form of extra, 
unstructured tutorials which foundation students attend 
after their lecturers. 

The context of teaching on foundation 

The AD programme for staff involved sessions on 
some EA techniques, such as scaffolded reading (using 
discipline text to highlight ways of doing and thinking in 
the field) and practice sharing session where staff shared 
teaching and curriculum innovations. But from the start 
these were poorly attended and not many examples of 
EA in action came to light. During one departmental visit 
(if the staff would not come to AD workshops, AD would 
go to them) this was a much supported comment made 
by a foundation staff member: 

The students just should not be here. They don’t 
even know the basics like how to measure or what a 
M and MM are and how to translate between them.  
Their schooling is totally inadequate they just are 
not coming in with the basics in science that they 
need to understand their lecturers. So we spend a 
lot of time teaching these basics which they should 
already know. Then their attitude is just terrible, they 
do not come to class or they are late, they won’t 
engage and answer questions, they just sit there 
and want to be told stuff they do not want to work in 
groups … and another thing we do not have enough 
classrooms 

Staff were clearly articulating a deficit discourse 
model for foundation students, which was at odds with 
an EA model. As will be recalled, EA approaches valorise 
discrete knowledge and practices peculiar to university 
disciplines that students, on the whole, would not have 
previously encountered in school or social life. However, 

the situation was more complex than this. With further 
investigation the AD practitioners discovered that many 
of the students on foundation were deeply disappointed 
not to be on the regular programme, and felt stigmatised 
and identified as being ‘at risk’, i.e. not good enough 
as compared to their peers. Furthermore many of 
these students were really weak as the departments 
had been admitting students who did not meet some 
of the minimum entry requirements, in order to boost 
enrolments and subsidy. Many of these students only 
joined the programmes half way through the first term, 
after the foundational concepts had already been taught. 
These so called ‘walk-ins’ were also often those who 
could not get into any other university or programme of 
their choice and were just registering with whoever would 
accept them, with the intention of transferring as soon as 
possible. 

The selection and employment conditions of 
foundation programme staff were also problematic. 
Teaching through an EA lens requires a sophisticated 
understanding of the field. However,  staff employed 
were mostly junior staff, either recently graduated or 
drawn from secondary schooling sectors, and may not 
have sufficient subject background depth to adopt an 
EA approach to curriculum.  This was illustrated in one 
training session where AD practitioners attempted and 
failed to elicit from foundation staff the main guiding 
concepts in their fields of study (this is a tough task, in 
fact, for any lecturer as well).  In terms of conditions, 
most staff were employed on short term contracts, and 
there was uncertainty about their future positions in the 
university; turnover was high as staff attempted to get 
better, more permanent employment. 

It became clear that certain structural changes 
needed to happen to help promote EA (or any other 
innovative teaching approach). Firstly, students need to 
be selected who actually have an interest and motivation 
in studying in that field. Uninterested students are 
unlikely to engage in time-consuming, developmental EA 
initiatives. Secondly, staff need to have job security and 
the possibility for their own professional development, if 
they are to engage with and develop EA initiatives in their 
departments.

Thus the AD group attempted to implement 
changes. Firstly, there was a move to have clear 
criteria for acceptance onto foundation. One way was 
to try to use the national testing system for university 
preparedness, the National Benchmark Test, in 
association with Matric marks to more clearly identify at-
risk students and place them onto the foundation stream. 



24

paradigms

However, the costs of running the NBTs, the complexity 
of organising testing and the lack of confidence of staff in 
the efficacy of the test meant that the NBT as selection 
means for at-risk students had to be abandoned. 
Subsequently, AD staff pushed for a cut-off mark below 
which any applicant would be placed onto foundation. 
This was partially implemented and also resisted by staff 
as each year the students results were different and 
different cut offs were required.  Furthermore there was 
a  move to make more staff permanent in the hope that 
they would themselves be more motivated to engage in 
staff development initiatives, particularly teaching for EA. 

Monstrosities, death valleys and misfits

The inculcation of EA into the foundation curriculum 
cannot so far be described as a successful ‘innovation’. 
The promoters of EA (the academic developers) have 
attempted to create the best possible conditions for EA 
to flourish, through, for example, changing conditions of 
service of staff and tinkering with entrance requirements 
in an attempt to enrol students who should ideally benefit 
from foundation (e.g. NBT) who  also have an interest in 
studying that particular course. 

In academic terms, the AD promoters were able 
to persuade HoDs  to include examples of EA in the 
curriculum submissions. Furthermore the publication 
of the EA cases ‘Case studies of Epistemological 
Access in  the extended curriculum’ could be seen as 
something of an experiment or prototype of EA whose 
possibility and value in practice can be demonstrated as 
something close to what is known in innovation studies 
as ‘proof of principle’ (Rip, 2010). This thus appears to 
be a successful roll out but information on the ground 
suggests otherwise, that staff were rather teaching more 
slowly and from a more student deficit position and 
effectively ignoring curriculum statements. 

Again in innovation studies’ terms there may be a 
lengthy time lag between the development of a new way 
of doing or thinking and its actual take up in society. 
Once being introduced into the curriculum they occupy 
an uncertain space as there is an initial gap between 
the idea and its actual take up by lecturing staff, often 
referred to as the ‘valley of death’ in innovation studies 
(Raven and Geels, 2009). At this stage the early idea 
is something of a ‘hopeful monstrosity’. As Raven and 
Geels (2009) suggest such initiatives are ‘hopeful’ 
because they hold, at least for the promoters, the 
promise of improved practices but at the same time 
‘monstrous’ as they may not yet be fully formed and 

currently inadequate in some ways.  How can this 
tension be better understood?

In strategic management studies the concept of ‘fit 
and stretch’ is often used to describe the nature of new 
practices; where they are much like what exists then 
there is ‘fit’ but concomitantly little opportunity for change 
and where the new practice is quite different from the 
old then there may need to be societal development 
(or stretch) to accommodate the new. In technology 
innovation studies the fit-stretch concept is extended 
to describe the degree of fit of both the new technology 
being introduced as compared to what already exists 
and the preparedness of society to accept the new 
technology, through for example people  recognising a 
need (Hoogma et al, 2002). We can also look at EA in a 
similar fashion. 

Firstly, is EA a concept that staff are likely to be 
familiar with or at least one that has a solid existence in 
the literature? Muller (2012) suggests that EA, though 
referred to in the foundation literature, does not have a 
clear an established literature of its own (like for example, 
other teaching initiatives such as PBL).  Introducing it, 
therefore, as a concept is likely not to be a close fit with 
existing theory; it is a stretch concept as it has to be first 
established as such and accepted by its users (lecturers). 
Secondly, is it a concept that staff feel is needed in the 
foundation curriculum, or, is it what staff feel students 
actually should be exposed to? The above quote about 
what students acatully need, the basics they should have 
learnt in school, suggests otherwise. There is thus also 
a stretch here;  staff, in order to take up the concept, 
need to recognise that there is a need for it in foundation 
initiatives. The difficulties of uptake can thus be seen to 
be a double stretch, both conceptually and in terms of 
staff understanding it as a necessity. In innovation terms 
its introduction could be referred to as a stretch-stretch 
innovation, and thus difficult to establish. Recognition 
of this dual stretch suggest ways in which EA should 
be introduced and perhaps partially explain why, as a 
concept in foundation, it still remains in the ‘valley of 
death’. 

The ground could be better prepared through 
promoting EA in the university research journal 
Paradigms, through internal conferences and through its 
discussion at Faculty teaching committees (for example 
in response to poor student performance). This would 
then potentially shift the EA from its current stretch-
stretch position to one in which there is more fit, or at 
least sufficient fit to aid uptake. 
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Introduction: a new workload model as 
‘organisational innovation’

In this study we use the concept of an ‘innovation 
journey’ (Deuten, Rip & Jelsma, 1997; Rip & Schot 
2001) to track the process by which a new workload 
model for CPUT came into being and to consider its 
likely impact on the institution. A workload model  for 
academics was considered an innovative management 
instrument in 1960s but, since then, workload models 
for academic staff have been common in universities 
(Barret & Barrett, 2008), which saw a movement away 
from collegial decision-making around the distribution of 
academic work towards stronger central management 
of academic staff and their work (Bexley, James & 
Arkoudis, 2011). As Barett and Barrett (2008) note, the 
challenge for workload allocation systems is to support 
individual needs and organisational goals without 
adding significantly to the administrative burden. Simply 
developing a formula-based model is likely to add to the 
administrative burden of academic line managers, but 
unlikely to change the way in which academic staff do 
things. In the past university work demanded a different 
kind of model and as universities specialise or undertake 
different kinds of work, different workload models evolve. 
Definitions of an academic workload range from strict 
adherence to time spent teaching in class (e.g., Marywood 
University, 2010) to ‘whatever is negotiated’ in terms 
of an academic staff member’s contract (Washington 
State University, 2013).  Most universities have taken 
a position somewhere between these extremes, and a 
workload is ‘typically structured with 40% of the staff 

member’s workload allocated to teaching, 40% allocated 
to research and scholarship activities, and 20% allocated 
to administrative activities (referred to as 40:40:20)’ 
(University of South Australia, 2012). Thus an academic 
workload, for most universities, comprises both the type 
of work (e.g., teaching, research and administration), as 
well as the distribution of this work (e.g., 40:40:20). The 
increasing fluidity and variety of academic work, especially 
teaching, which is no longer seen  solely as contact time 
in a classroom, adds complexity to the definition (Bexley, 
James & Arkoudis, 2011).

The idea of ‘organisational innovation’ was 
introduced by van de Ven et al. (1999) as a way of 
understanding the open-ended nature of innovation in 
organisations that were developing new management 
strategies, production processes or products. Voß (2007) 
claims that the development and adoption of policy 
instruments can be interpreted as innovation processes 
in governance, as  the realisation of novel designs in 
interaction with existing institutional configurations 
and their ongoing dynamics (Voß, 2007). Although a 
workload model is no longer an innovative concept in 
higher education, the development and implementation 
of a different kind of workload model for an institution 
could be understood as an innovation journey. Typical 
phases in the innovation journey have been identified 
as: the emergence of new options, delivery of proof-
of-principle through early developments in a protected 
space, stepping out into the real world by experiments 
with a prototype, and wider introduction and diffusion, 
which may lead to the formation of a new regime (Rip & 

A work-sharing model 
for CPUT: An innovation 
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Schot 2001). These shifts and movements can be traced 
as international trends, but can also be mapped more 
specifically in individual organisations. The ‘innovation 
journey’ can thus be used as a framework for tracking 
the processes involved in developing a new workload 
model within CPUT.  In the following sections we build 
on the concept of an innovation journey and explore how 
far the concept can be transferred to a study of a policy 
instrument as innovation. 

The evolution of academic work 
at	CPUT	and	the	emergence	of	new	
options

Academic staff who were appointed before the 
merger of the Cape and Peninsula Technikons reminisce 
about a ‘golden era’ in which there was a collegial 
process of sharing work, supporting one-another and 
staff helping each other with their workloads. The two 
institutions merged in 2005 and as the long road towards 
consolidation was undertaken it became obvious that 
what counted as a workload at the Cape Tech was 
different from what was considered a normal workload at 
Pen Tech. The perceived unfairness had to be addressed 
and several task teams were established to develop a 
workload model for the new institution. These workload 
models were based on the idea of a ‘staff complement’ 
model, or the financial viability of staff appointments, 
roughly based on weighted FTEs, but with some faculty 
cross-subsidisation. The workload models were intended 
to align workloads in the two legacy institutions and 
not necessarily to change work practices. Post-merger, 
academic staff had to carry a top-heavy institution and 
had to generate a significant number of FTEs. This was 
the basic problem. The workload model determined how 
much staff departments could afford. 

Over the years, different workload models 
evolved, but the realities of financial viability made their 
implementation impossible. Ten year into the merger, there 
is a growing understanding that workloads are changing 
in the 21st century – there is more on-line and  blended 
learning and different sources of funding to support 
teaching and learning (e.g., student fees have risen, there 
are infrastructural development grants and earmarked 
funding such as Teaching Development Grants).  The 
institution has placed strong emphasis on research 
outputs, which are essential for ad hominem promotion. 
Community engagement, professional and institutional 
services are increasing in importance, and academic 
administration is making ever-greater demands on all staff. 

The workload issue is contentious at CPUT, given 
that, historically, the pre-merger institutions were largely 
teaching-focused.   Thus, whilst the institution’s long-
term vision and strategies direct and frame activities 
across the three pillars of the academic project: 
Teaching, Research and Community Engagement, the 
reality is that the system does not appear to be able 
to support the equitable distribution of time for both 
scholarly research activity and teaching and learning.  
This was highlighted during the development of CPUT’s 
Research, Technology and Innovation  blueprint 
implementation plan (CPUT 2012) in which the issue of 
academic workload management was flagged as one of 
the major obstacles.  As the workloads models tended 
not to take research activities or community engagement 
into account, the institution’s strategic direction and the 
workload model were seen to be unaligned.

Early developments in 
a protected space

At the beginning of 2014 the Vice Chancellor 
called for a re-opening of the workload model issue. 
Workloads needed to be aligned to institutional goals. 
The Deputy Vice Chancellors were tasked by CPUT’s 
Executive Management to address the problem.  At 
a Dean’s meeting in the first quarter of 2014, a three-
person task team was mandated to investigate the 
academic workload issue and to make recommendations 
on the way forward.   At the outset, the task team was 
cognisant of the complexities and difficulties.  From a 
policy perspective CPUT was able and willing to address 
its comparatively low level of research activity and 
output.  However at an operational level, the institution 
continued to be inundated with reports and complaints 
from academic staff who were capable (in terms of their 
expertise and qualifications) but unable to undertake 
research due to prohibitively high teaching workloads.   
Thus one of the first issues that warranted attention 
was to identify the reasons for high teaching workloads.  
The task team decided that, as the academic heads of 
departments were at the coal-face of the management 
of teaching workloads, this constituency would be the 
primary focus of further deliberations in assessing the 
workload issue and proposing recommendations on 
how to move forward towards in addressing difficulties, 
such as the ‘over-teaching and under-learning’ regime 
that characterised many practices. After a year of 
development, in collaboration with the academic heads, 
a ‘work sharing’ model was developed. Financial viability 
was a given, but within these limitations, there were 
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possibilities to accommodate the full range of academic 
work: teaching, preparation, assessment, research, post-
graduate supervision, etc. 

Concepts developed in the protected space

A number of important concepts were developed by 
the workshop participants.  The first important concept 
that emerged from the workshop was that of ‘notional 
teaching hours’; these are related to ‘notional learning 
hours’, as defined by SAQA (2000) and the CHE (2004). A 
‘notional teaching hour’ describes the variety of teaching 
inputs (e.g., face-to-face lecturing, on-line support, 
workshop facilitation in a block release module, individual 
consultation, giving feedback either face-to-face or via 
Skype, etc.). This concept was able to take the task team 
beyond the restrictive idea of ‘contact teaching hours’ 
and opened up the potential of the work sharing model 
to promote innovative teaching and learning practices 
and to enhance the quality of teaching. This concept took 
us considerably beyond the basic notion of workload 
distribution.

A second important concept developed in the 
workshop was that of ‘work-sharing’. The term ‘workload’ 
was felt to have many negative connotations and that 
the idea of the department’s responsibilities towards 
its students, the faculty, the  institutional and broader 
research and professional communities being equitability 
‘shared’ was a more positive and collegial way of 
understanding the distribution of academic work.

A third important concept (or conceptual clarity) 
emerged with regard to the separation of a staff 
complement model (based on weighted FTEs and other 
sources of funding – i.e., the financial viability of faculties, 
departments and programmes) and a work-sharing model 
(which distributed the responsibilities of the department in 
an equitable and collegiate way). It became clear that use 
of the faculty staff complement model should be limited 
to the determination of staff complement, and not the 
management of the academic work-load.  

Principles	guiding	the	development	of	the	work-
sharing model

There was broad consensus that the following 
principles should underpin all aspects of the work sharing 
model: 1) Fairness (in terms of workload distribution/
sharing); 2) Openness (in terms of being visible to all 

colleagues); 3) Transparency (in terms of processes 
used to calculate workloads); 4) Financial viability (in the 
sense of financial/budgetary availability/constraints – 
weighted FTEs would be likely to be used for the staff 
complement); 5) Effectiveness (in the sense of protecting 
the importance of academic work and relegating non-
academic tasks to appropriately skilled technical and 
administrative staff); 5) Viability (in the sense of capping 
the maximum number of notional teaching hours and 
post-graduate students supervised); 6) Consistency (with 
a proposal that workloads be determined over a 2 year 
period); 7) Consistent measurement (the work sharing 
mechanism should be consistently applied across all 
disciplines and fields); 8) Flexibility (in the sense that the 
model should accommodate disciplinary differences, 
as well as theory-based and practice-based subjects); 
9) Appropriate use of expertise (in terms of lecturers 
teaching/supervising in their areas of specialisation and 
knowledge); 10) Departmental responsibilities should 
take preference over individual requests; 11) The full 
spectrum of academic work should be included in 
the model (see below); and 12) Different requirements 
across academic levels (e.g., junior lecturer, lecturer, 
senior lecturer, associate professor and full professor) 
should be clear (e.g., senior lecturers should coordinate 
programmes and/or levels).

In the light of the growing complexity of academic 
work, the proposed growth of the sector in terms 
of student numbers, and new orientations towards 
research, staff development, community engagement 
and the implementation of innovative teaching and 
learning technologies, there was a need for  additional 
technical support staff in departments – not only to 
support students in laboratories and tutorials, but to 
support teaching and learning innovation – as well as for 
high-level administrative staff, such as project managers,  
to take the burden off academics.

Areas	of	academic	work	to	be	included/taken	into	
account in the workload model

As the complications described variously above 
become more visible over time, the focus of attention 
begun to shift from the demands on staff to the needs 
of a developing and growing CPUT: properly qualified, 
professional, competent and committed teaching, 
research and public service-oriented academics.  In 
this regard, the constitutive links between teaching and 
research and public engagement needed to be stressed 
– and all of this with due recognition of shrinking funding 
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and increasing student numbers.  Thus there was a need 
for the workload model both to address the full range of 
activities that could be described as academic work, and 
to include the need for academic staff development (see 
Figure 1).

Teaching was recognised as the core function 
of CPUT and there was an emerging feeling that all 
academic staff, including professors, should teach. In 
the light of the White Paper on Post-School Education 
(2014), it was felt that all academics should also 
be engaged in research, or, in the light of CPUT’s 
staff profile, in their own post-graduate education or 
development as researchers. With regard to community 
engagement there was a need for clarification of roles 
and responsibilities. Tutor supervision was a new area 
of work for CPUT academic staff that needed to be 
factored into the model. Job descriptions for Teaching  
Assistants  were approved and the appointment of 
Teaching Assistants is being consistently aligned with 
the notional teaching hours and/or the implementation 
of new teaching and learning technologies. Supervision 
and mentoring of Part-time staff  had not previously been 
included and would become be a part of senior lecturers’ 

responsibilities. New staff and junior staff (e.g., Khula 
candidates) would have reduced notional teaching hours. 
Staff who teach ‘at risk’ subjects should (at least for a 
period) have reduced notional teaching hours in order 
to improve success rates. Similarly staff who have a 
specified number of ‘at risk’ students (as identified by the 
Early Warning System) would also have reduced teaching 
loads. Internal and external moderation, as well as 
external examination should be included. The additional 
work generated by large classes should be accounted 
for. Issues that enhance the status of CPUT (e.g., editing 
a journal, membership of a professional body) should be 
included.

Stepping out into the real world 

Towards the end of 2014 the workload model 
was accepted by CPUT’s executive management 
and a practical manual and tools were developed for 
implementation. As the documents reached faculties 
and departments a number of additional issues 
began to emerge. The actual weightings or means of 
measurement s were not negotiated in the ‘protected 
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space’; neither were the level and amount of teaching 
stipulated. These have become areas of debate. The 
model proposed that all activities should be measured 
in hours/weeks for ease of calculation and transparency, 
but this might not be the most appropriate measurement 
of academic time.  The actual research allocation was 
not discussed and there was also clarification needed 
in terms of what counts as research – for example, do 
B Tech, M and D supervision count as teaching or as 
research? In the context of a multi-site university, staff 
were concerned about transport times: for example, if 
an academic staff member is expected to travel between 
campuses to teach or supervise could this carry an 
additional weighting? CPUT has strong staff unions, and 
there are likely to be number of queries from these group 
as well as potential ‘blockages’ to its uptake by staff who 
are in particular ‘comfort zones’. The workload model 
implies changes to the conditions of service of some 
academic staff members and CPUT’s HR department is 
likely to become a new stakeholder as the work-sharing 
model develops further.

Wider	introduction	and	diffusion	of	the	
work-sharing	model:	towards	a	new	
regime?

During the process of developing the work-sharing 
model (and from initial responses to the model) it became 
evident that the issue at hand is far more complex than 
just arriving at a method to allocate work load fairly. The 
straightforward application of a work-sharing formula 
to existing practices is unlikely to solve the problem of 
academics not being able to use their time effectively 
across all areas of academic work, especially that of 
research.  A formula-driven approach will achieve what 
had been achieved by other task teams before – yet 
another work allocation formula that does not promote 
meaningful change at CPUT.  Thus while an efficient 
model to manage workload is the immediate target, 
there is a need to engage in a far more intensive series 
of planned actions  to change attitudes, cultures and 
practices.   An effective strategy would need to seek 
out a middle line between a model that accounts for 
time use and one that can begin to address areas of 
concern. Thus an integrated strategy for dealing with the 
work-load issue is required.  A number of key actions are 
necessary to achieve this. 

The first key strategy is the development of a 
common understanding of what constitutes core areas 
of academic work and with perceptions of what can 

and cannot be expected from staff members.  This 
was evident in the different interpretations of what an 
academic is and what research entails that emerged in 
the ‘protected space’.  Current employment contracts 
of academics are not conducive to fairness in work 
distribution.  This is especially the case between pre- 
and post-2005 appointees who work under different 
conditions of employment.  These inequalities must be 
addressed.  Clarification is also required in respect of 
what the working period in an academic year entails. 
Currently there seems to be no distinction made 
between the leave of students (which is holiday) and 
that of academics (which are mostly recess periods 
and not all holidays).  It is a widely prevailing mind-set 
amongst academic staff that they are entitled to student 
vacations as holidays.  This way of thinking, together 
with the practice of over-teaching  work together to 
impact negatively on the ability of academic staff to meet 
institutional goals. The lack of a common understanding 
of what comprises key components of academic work 
needs to be addressed by developing a common 
definition of teaching, learning, research and innovation 
and community engagement. HR needs to ensure that 
contractual obligations of academics provide a basis for 
undertaking the broad spectrum of academic activity 
and there should be agreed institutional guidelines on 
academic and support functions. It was recommended 
that the Senate Teaching and Learning and Research 
Committees should prepare a proposal to Senate in this 
research.

The work-sharing model should put CPUT on 
a trajectory towards effective teaching and learning 
practice. The main goal in this regard would involve 
changing mind-sets and attitudes towards planning and 
implementing teaching and learning. There appeared to 
be consensus that by teaching more smartly, academics 
would ensure more effective learning and have more 
time to spend on their research and community service 
activities.   However, these outcomes cannot be taken 
for granted, as there are likely to be staff who do not 
wish to engage in innovative teaching, self-development, 
and who prefer not to undertake research or community 
work.  The main responsibility of the institution, in 
this regard, would be the creation of an enabling 
environment. This would involve the development of 
programmatic interventions to reduce the amount of 
time spent on teaching, and alter approaches towards 
teaching. The work-sharing model would assist 
heads of department and academic staff to plan their 
programmes, using notional learning hours as a guide, to 
develop and implement a more effective tutorial system 
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and to develop and implement a framework for the 
constructive and effective use of Teaching Assistants. 
Academic Heads of Departments would need to be 
empowered to achieve these goals, for example, 
through a series of workshops on work-sharing planning 
imperatives, or through the development of case studies 
that showcase the innovative use of technology to 
teach more effectively, such as the ‘flipped’ classroom.  
The second key strategy thus is to make well-placed 
interventions that will culminate over the longer term 
in the renewed practice of teaching.  While the staff 
complement of the institution must be determined 
with reference to FTE’s, thereafter the allocation and 
sharing of work amongst the staff complement must 
be done by using notional hours or SAQA credits.  In 
doing so the qualitative aspects of the work (meetings, 
student consultations, attending to high risk subjects, 
etc.) should be taken into account.  The HEMIS data 
on pass rates can for instance be used to determine ‘at 
risk’ subjects, following which a decision on how many 
notional teaching hours should be allocated to these 
subjects could be made, given the reality of the staff 
complement, must be made. 

The third key strategy is to fast-track interventions 
to improve the capacity of staff to undertake research 
and prioritise the improvement of staff qualifications and 
the capacity of academics in post-graduate supervision, 
while actively participating in the conduct and publication 
of research. As long as the current research effort is 
undertaken by a small group of academics, there will 
always be inequitable pressure in the workload system.  
The goal therefore is to move towards an environment in 
which each and every academic undertakes a balanced 
workload, including both teaching and research.  
However one of the challenges relates to the inability 
of the current academic staff cohort to undertake 
research.   Key issues which need to be addressed in 
a systematic and programmed manner are thus the 
improvement of staff qualifications to PhD level, the 
improvement of capacity to undertake effective post-
graduate supervision, and thus spread the load of 
supervision more equitably and recognition across the 
board that post-graduate supervision is a component of 
the teaching programme.

Concluding reflections: not just another 
workload model

Innovative policies are introduced every year at 
CPUT; very few of these are taken up or begin to 

transform practice. Innovative policies that have become 
dysfunctional are largely due to the gap between existing 
practice the desired innovation. Uptake of an innovation 
is dependent on a number of environmental factors; we 
have outlined some of these in the section above. 

Rip (2010) explains that ‘policy-making draws 
on a modernist philosophy, almost by definition… 
one indicator is the strong “instrumentalist” push for 
robust methods that allow the policy maker to make 
a difference, to exert influence – in other words, act 
at a distance’.  A workload model is an organisation 
principle – a particular way of distributing workloads and 
rewards. The CPUT model is coalescing around issues 
of institutional transformation and staff development. The 
innovation of the original workload models of the 1950s 
was about managing teaching as contact time; it is not 
about this anymore – it is about how CPUT is changing 
and repositioning itself in a national and global context.  
It is yet to be seen if the work-sharing model for CPUT 
will become embedded within the institution: some 
innovations ‘at first precarious and surviving because 
of the promises claimed for them … will grow and 
become established… which is to say, they will become 
irreversible’ then ‘like institutions more generally… will 
then resist further change’ (Rip 2010).
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Introduction

The development of the role of the ‘Radiation 
Therapist’ in Africa – the label is itself an innovation 
as we shall see - can be seen as a journey towards a 
professional identity that is a more recent component 
of the longer historical journey of identity of all those in 
radiation medicine. The journey of the Radiation Therapist 
(commonly abbreviated as RTT) is intertwined with the 
more tangible and explicit goal of the development of 
professional expertise and corresponding education 
and training programmes. This includes the recent 
explicit endeavours of curriculum innovation for which 
one can reconstruct a dedicated innovation journey. 
This paper presents such a reconstruction, but also 
puts the curriculum innovation journey in a broader and 
longer-term context which itself can be reconstructed 
as a journey, a journey towards professional identity, 
and the requirements as well as professional mandates 
that go with it. There is an element of innovation for 
social change involved, in a socio-technical landscape 
(Rip, 2012) of radiation oncology, although there may 
not be dedicated innovation work involved. Additional 
complexity is visible in the health care challenge of the 
increasing burden of cancer in Africa, and the need 
for a multi-pronged approach to curriculum innovation 
across multiple sites. The second journey, to professional 
identity, involved (and continues to involve) many players, 
both internal and external to the continent of Africa. It is a 
collaborative journey travelled by many actors in multiple 
sites. Some do not necessarily know of the existence of 
other travellers on the professional journey, while others 
work in groups over extended periods of time, or are 
transitory travellers who enter for short periods and then 
leave the journey for other undertakings. The key point 
is that the two journeys are intertwined, with training 

and curriculum innovation responding to the evolving 
professional identity, but also contributing to it.

The RTT: A journey 
of professional identity 

There are discreet stages in the journey of the 
RTT, often historically located as particular eras, 
and intertwined with the developments in diagnostic 
radiology. Each era has a corresponding training/
curriculum model that can be recognised in the changing 
environment of expanding practitioner groups from the 
first x-ray technicians to those who focus on cancer 
treatment, the RTT. The beginning of the journey was 
the scientific and technological innovation that enabled 
the first x-ray machines for medical use. Their somewhat 
indiscriminate use (as can happen with new technological 
possibilities), and emerging concerns about radiation 
protection, led to struggles between physicists and 
traditional medical specialists about who would be 
responsible (Serwer 1976). 

At the level of technicians, the new emerging 
practice was accompanied by the apprenticeship model 
of training for those in engineering and photography 
to learn the skills for operating an x-ray machine. 
These technicians were almost immediately called a 
radiographer. The next generation of radiographers 
were not individuals with previous education (engineers 
and photographers) but trained from the outset on the 
work-based model of learning by experience and with 
some input by the experts in the field. The introduction of 
hospital based ‘schools’ followed once x-ray equipment 
and radiology became essential to medical practice. This 
third era that was as early as 1910 in the United Kingdom 
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(Engel-Hills, 2005b), was the start of an education 
approach that separated theory and work. This led on 
to the next era that took place in the early 1930s in 
South Africa due to the implementation of more formal 
radiography courses that continued to reflect a division 
between education (theory) and training (practice). 
Throughout Africa diagnostic radiography schools 
were established at hospitals. Later, where radiation 
treatment for cancer was introduced, a distinction was 
made between the ‘therapeutic radiographer’ and 
the diagnostic radiographer and the hospital-based 
qualifications of the 1950s and 60s reflected the rapid 
medical and technological advancements in both these 
health science specialties. 

In general, in the health care environment, an expert 
is a practitioner with relevant theoretical knowledge, 
clinical competence, generic skills and, a professional 
attitude and conduct. The Radiation Therapist (RTT) is 
a health care practitioner who practices in the context 
of the medical specialty of radiation oncology. They 
must complete an education programme that equips 
them to carry out their primary responsibility to prepare 
and delivery high dose radiation therapy to persons 
diagnosed with malignant disease that is known to 
respond to radiation treatment. The RTT must work 
accurately on advanced technological equipment, 
understand the possible risks and side effects of ionising 
radiation and be able to holistically care for the patient 
undergoing treatment (Engel-Hills, 2007). 

In Africa the introduction of radiation oncology has 
been slow in many countries. Where there was the need 
for the education of practitioners in radiation therapy 
this was mainly achieved through an additional course 
following diagnostic radiography and the term therapeutic 
(therapy) radiographer was adopted. Era five, in the 1980s, 
can be described as the period when therapy radiography 
moved from hospital-based training to diploma education 
through higher education institutions (HEIs). These were 
mainly HEIs other than traditional universities and included 
medical colleges, technikons, and other career-oriented 
institutions. The identity of this group was influenced 
by the HEI category where they were trained. Possibly 
the main influence was that colleges did not engage 
in research and therapy radiographers were therefore 
respected members of the multi-disciplinary team in 
oncology known to be technically expert and caring 
but not researchers. In this period the connection with 
hospitals was retained through a curriculum model that 
allowed for theoretical teaching and paid work experience. 
This again influenced identity because of the emphasis on 
work experience, skills and competence. 

Era six overlaps in time with era five and has a 
continuum over many years, up to the current time in 
some countries and HEIs. It is the phase in the journey 
where therapy radiography is offered as a stand-alone 
qualification and not necessarily as a ‘follow-on’ to 
diagnostic radiography. During this period there have 
been identity shifts and name changes. Of note is that 
the medical specialist was (and still is in some countries), 
called a radiotherapist. When this medical group 
changed its label to being the radiation oncologist, the 
opportunity was opened for the therapeutic radiographer 
to be called the radiotherapist or radiation therapist. 
There is not an internationally consistent title, however, 
as in Africa the professionalization of this group has been 
helped by general acceptance of the name ‘radiation 
therapist (RTT)’ that is now understood to be descriptive 
of this health care practitioner who prepares and delivers 
radiation therapy. In this time of professionalization of the 
RTT the common element in this phase of the journey 
is that work placement focused on the achievement of 
learning outcomes (Harden, Crosby, Davis, & Friedman, 
1999) rather than the service contribution of the student. 

An important element in the journey towards identity 
for the RTT in Africa is the state of infrastructure of 
radiation oncology in developing countries and the 
African continent more specifically. On the one hand, 
the provision of equipment for radiation oncology 
and the education of health care practitioners for the 
development of this specialty in the developing world, 
has had focused attention and high volume external 
funding over several decades. Yet the service to cancer 
patients in the developing countries and most particularly 
in Africa, remains far short of the ideal standards due 
to the economic constraints and other socio-political 
factors that limit equipment acquisition and maintenance 
as well as practitioner education and training (Levin & 
Tatsuzaki, 2003; Abel-Wahab, Bourque, Pynda, Izewska, 
Van der Merwe, Zubizarreta & Rosenblatt, 2013). One 
example of a criterion for an adequate service in radiation 
therapy is the European standard of one external beam 
radiotherapy machine for every 250,000 persons in 
the population. On the African continent this target is 
far from realised and the International Atomic Energy 
Agency (IAEA) statement of 2003 that there are too few 
radiotherapy machines in operation holds true a decade 
later. In Africa 25 countries had no radiation oncology 
service at all (Bhadrasain, 2004) and in most countries 
where there is a service it is grossly inadequate. For 
example one country, with a population of 70 million, 
has only two external beam radiotherapy machines and 
in Anglophone West Africa a dire situation exists as 
there are only two radiation oncology centres with one 
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machine for a population of 140 million (Durosinmi-Etti, 
1990). 

Over the next 20 years nearly 100 million cancer 
patients in developing countries will require radiotherapy 
treatment and with the resources available at present, 
less than one-quarter of these will have access to cancer 
treatment. Bhadrasain (2004) concluded that, while 
equipment is a major factor the more critical problem 
is that even ‘the machines’ available are under-utilized 
because of an inadequate number of trained staff to 
operate them. This made the development of professional 
expertise through the education of RTTs an essential 
component of the solution to the crisis of inadequate 
care and treatment for cancer sufferers in Africa. Then 
with education, the professional identity of RTTs became 
one of having a role within the multi-disciplinary team in 
newly established or newly equipped radiation oncology 
departments in Africa. Such identity transformation is 
difficult to measure but is proposed as being of major 
importance for the success of the project towards access 
to treatment for cancer patients in Africa. 

RTT curriculum innovation journey  

Along the road to a professional identity, curriculum 
development was identified as a way to have education 
as the innovative tool for social change to benefit both 
the professionals and society. RTTs offer an essential 
service of the daily delivery of treatment to cancer 
patients. In Africa this began with the introduction of 
endeavours to expand oncology services in order that 
more cancer patients could access radiation treatment 
that requires professional experts to operate the 
continuously advancing equipment, and to prepare and 
deliver ever more complex treatments. Development of 
an RTT curriculum offered promise for improved care 
for cancer patients in Africa. However, looking back, the 
‘potholes’ in the journey are related to the many varied 
environments that made it difficult to anticipate the 
success of the curriculum innovation in all situations. 

A major challenge was that a higher education programme 
was needed for a small but steadily growing number of 
RTTs. The competing agendas were that the introduction 
of an RTT qualification was not feasible in countries where 
the radiotherapy service was recently implemented. Yet 
it was quickly recognised that training offered external 
to the country of origin was not a sustainable and long 
term option if radiation oncology was to meet the growing 
needs of cancer patients on the continent. The eventual 
uptake of the new curriculum and embedding the RTT 

education programme into a higher education institution, 
in collaboration with a clinical site, was a key step towards 
successful innovation in at least some sites. 

The curriculum innovation comprised of several 
endeavours. The first was fellowship training for RTTs 
in several countries with a developed radiotherapy 
service in order to promote professional expertise. 
What followed was the development of a curriculum by 
the IAEA, for use in any country in Africa. If the notion 
of a ‘protected space’ can be applied to this journey 
it would be the establishment of expert groups by the 
IAEA (Schot & Geels, 2008). These groups of people met 
with a specific agenda and had dedicated time away 
from other responsibilities. So, for example, the IAEA 
syllabus for RTT Education and Training (IAEA, 2005) was 
developed within such a protected space. While such a 
syllabus is inadequate for direct application to all and any 
context; this ‘hopeful monstrosity’ provided a framework 
for the RTT curriculum for many countries in Africa 
and even more widely across the developing world. At 
one South African institution, the IAEA curriculum was 
used to develop an integrated curriculum (Dunaway 
& Faingold, 2001) that was implemented to educate 
the fellowship students. This is an example of a local 
response to; i) global technological advancement, ii) the 
new professional identities and practices of RTTs, and 
iii) the influence of the environment on the delivery of 
health care and health science education in Africa (Engel-
Hills, 2005a).  In this example there was also testing 
for the usefulness of the generic RTT syllabus through 
the preparation of a curriculum designed to develop 
professional practice of RTTs. The innovative curriculum 
was designed for the development of autonomy 
and responsibility of RTTS so as they could operate 
effectively within a multi-disciplinary team. The curriculum 
focussed on the development of cognitive, psychomotor 
and affective learning (Clark, 1999) that were gained 
through academic and workplace engagement that 
facilitated autonomy, allowed for experience in interacting 
with patients, led to a recognised qualification, and 
developed responsibility and integrity as a member of a 
team serving society (Ellis, 2004). 

Collaborative partnerships are a key element in the 
journey of RTT education and are established to support 
and enhance the work-integrated learning curriculum. 
There is no single definition of an integrated curriculum 
in professional education and instead there is a variety 
of education strategies for integration (Harden et al., 
1984 and Harden, 2000). In the curriculum innovation 
for RTTs in Africa, integration was the endeavour to 
achieve student participation in the learning environment 
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paradigms

that integrated the cognitive and work place learning 
outcomes through problem-oriented or thematic 
frameworks. The choice for an integrated curriculum 
was made in order to drive more innovative activities of 
teaching, learning and assessment in order to enhance 
the student experience through involvement (Danaway 
& Faingold, 2001) and integrate the (vertical) disciplinary 
and (horizontal) practice knowledge (Bernstein, 2001) of 
professional education. RTT programmes commenced 
in several local contexts and in all the learning activities 
encouraged moderate to active participation. However the 
notion of students as passive recipients was not excluded 
and didactic lectures continued to form the core of all 
teaching and learning environments while work place 
experience developed the ability of the RTT to integrate 
all the dimensions of professional expertise (Yielder, 
2005). It was noted that where locally-based education 
programmes were established, the need for extended 
fellowships was replaced by the need for short fellowships. 
This additional innovation means that local education 
programmes provide a cognitive foundation through 
the learning of radiation oncology principles and the 
acquisition of core competencies for practice as an RTT; 
however short exchanges to well-established radiotherapy 
centres facilitated the learning of more advanced 
techniques and exposure to the latest technology.

The key to developing an RTT practitioner as a 
professional is however a curriculum that involves a process 
of becoming a professional, thus doing more than provide 
theory and work place experience. In the IAEA syllabus 
(IAEA, 2005) there is extensive attention to the professional 
competencies, generic skills and knowledge required by 
the RTT to be adequate as an entry-level professional in 
this field of health care. The focus on generic competencies 
included such aspects as; the ability to gather information, 
use a computer, communicate in a variety of contexts 
in appropriate written and verbal language, operate 
autonomously and practice self-regulation, all of which are 
necessary for expert practice. 

The integrated curriculum also prepared the RTTs for 
reflective practice. In this reflective model the traditional 
or disciplinary theory must still be learnt however the 
emphasis is on useful knowledge acquired through a 
process of personal professional practice as a thoughtful 
practitioner (Schön, 1983). This therefore redirected the 
traditional use of theory or public knowledge from being 
learned as such to a means to improve practice. The 
reflective RTT should be able to return to develop new and 
better methods of practice by practicing in the context, 
examining the practice and making appropriate changes 

to their practice. The aim of this curriculum component 
is that this model of practice will promote quality care 
and treatment of cancer patients in Africa. However there 
is no strong evidence yet to show that the collaborative 
integrated curriculum does in fact enhance the ability 
to use acquired theory and competencies in order to 
increase professional knowledge and improve practice.

The journey now has reached the next stage, of 
wider diffusion and some standardization: there is a 
Handbook for RTT Education (IAEA, 2014). This can lead 
to further articulation, and possibly some shifts, in the 
journey of professional identity. 

In conclusion: 
looking back to look forward

Looking back at the origins of this profession allows 
some understanding of the place of cognitive and 
practice-based learning and the appropriate approach 
to the positioning of the academy and the workplace for 
the education of the RTT. This is the approach taken in 
this paper. It is illustrative to look at Kenya as one country 
in Africa that travelled the journey. This country initially 
trained all RTTs through a mechanism of on-the-job 
training for diagnostic radiographers with no additional 
qualification in radiation therapy. Later some RTTs were 
given the opportunity to gain a formal qualification in 
another country in Africa through funded fellowships. This 
stimulated the exploration of options for local training. 
The drive and innovation of these first fellowship RTTs led 
to the introduction of a Higher Diploma in Radiotherapy 
for those already working in radiation therapy or for 
those with a diploma in diagnostic radiography. In line 
with the overall changes in radiation therapy world-wide 
this country has recently implemented a BSc degree in 
radiography with an option to major in radiation therapy. 
One sees a journey of professionalization and identity 
which continues. The RTTs want further qualifications so 
master and doctoral degrees are being explored. Also 
being explored is the implementation of a regulatory body 
for registration of RTTs as a distinct profession. 

The journey of each country in Africa is different but 
this one brief case study highlights what all are searching 
for; qualified RTTs to provide a service to cancer patients, 
career progression through advanced studies, official 
registration with a regulatory body and acknowledgement 
as an important member of the multi-disciplinary team in 
oncology. Both the evolving status of training/curriculum 
and its content, while having their own dynamics as an 
innovation journey, are intertwined with the journey of 
identity.
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