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ORIGINAL RESEARCH

Exploring the inclusion of teaching and learning on assistive products in
undergraduate curricula of health sciences faculties at three South African
Universities

Surona Visagiea, Gubela Mjia, Elsje Schefflera, Chioma Ohajunwaa and Nicky Seymourb

aCenter for Disability and Rehabilitation, Stellenbosch University, Cape Town, South Africa; bMotivation Charitable Trust, Cape Town,
South Africa

ABSTRACT
Background: Providers must be knowledgeable on policy, systems and products to provide a person cen-
tred service and prescribe the most appropriate assistive product for each user.
Aim: This study aimed to determine to what extent teaching and learning on assistive products are
included in undergraduate curricula of the Health science faculties at three universities in the Western
Cape Province of South Africa.
Methods: Data were gathered through a cross sectional survey. Fifteen programmes were approached of
whom eight participated. Information on teaching on assistive products was sourced from purposively
identified key informants, through e-mail questionnaires. Descriptive analysis was done.
Results: A total of 104 assistive products were included in the eight programmes. Manual wheelchairs
were the only product for which teaching was underscored by policy guidelines. Handheld mobility devi-
ces and wheelchairs were covered by five programmes. Teaching on assistive products for self-care, par-
ticipation in domestic life, indoor and outdoor activities, employment and leisure was limited. Thirty
seven products listed on the GATE List of 50 were taught by at least one of the programmes. Teaching
and examination were theoretical in nature and occurred in professional silos. Clinical exposure was often
incidental. For many products none of the four service delivery steps were covered.
Conclusion: Assistive products were included in all the participating undergraduate programmes. The
range of included products and the level of training were insufficient to prepare graduates to effectively
address user’s needs. Newly appointed graduates will require early in-service training to ensure appropri-
ate assistive product service delivery.

� IMPLICATIONS FOR REHABILITATION
� Undergraduate teaching on assistive products is provided in professional silos.
� Not all products on the GATE APL of 50 are included in under graduate teaching.
� Teaching does not always ensure a proficiency level that will support graduates to provide an inde-

pendent AT service.
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Introduction

Both South Africa’s National Development plan (NDP) [1] and the
Western Cape provincial strategic plan [2] emphasise the import-
ance of equity and eradicating poverty through affording
everybody the opportunities to develop and flourish in an “open-
opportunity society for all”. Similarly, the Sustainable
Development Goals (SDGs) [3] highlight the importance of leaving
no one behind. Persons with impairments are often marginalised
and struggle to access opportunities such as education and
employment on par with their peers [4]. Amongst the myriad and
complex reasons for this marginalisation is the lack of access to
appropriate assistive products (AP) and services [5,6]. Not having
appropriate assistive products can negatively impact realisation of
each of the 17 SDGs for persons with impairments [7].

Assistive products (AP) “any external product[s] (including devi-
ces, equipment, instruments or software), especially produced or
generally available, the primary purpose of which is to maintain

or improve an individual’s functioning and independence, and
thereby promote their well-being. AP are also used to prevent
impairments and secondary health conditions” [8,9]. AP include a
multitude of devices as classified in ISO 9999 [10], from a basic
wooden cane to technologically advanced products such as com-
puter software and microprocessor components in prostheses.

In South Africa (SA) and on the African continent demand for
AP already far outstrips supply [11]. The need for assistive prod-
ucts and services will further increase due to population aging
[12,13], ARVs increasing the life expectancy of people living with
HIV/AIDS [14], the non-communicable disease burden, substance
abuse, violence and trauma [15]. These conditions can result in
impairments of numerous body structures and functions; many of
which can be compensated for by AP. With the increased need
assistive technology (AT) services is gradually being taken out of
the narrow silo of disability into the broader realm of public
health with a focus on function and participation [12].
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Assistive technology (AT) is an encompassing term defined as
“the application of organised knowledge and skills related to
assistive products, including systems and services” [8,9]. AT is pri-
marily about the users and their individual, unique experiences
and needs [16]. Thus AT services must be accessible, culturally
appropriate, meet the needs of the user and be governed by
appropriate policy. Policies should be applicable to individual
countries’ contexts and resources. They must also be linked to
other national policies on achieving the SDGs. In order to ensure
AT is user centred policies must be developed and implemented
in consultation with persons with disabilities [17]. South African
national policy requires the provision of AT and AP to be an inte-
gral part of healthcare service delivery from community level
through to specialised services [18].

Service providers (personnel) must have knowledge of the rele-
vant policy, systems, services and products ranging from basic,
self-made low-cost to technologically advanced. They must have
sufficient procedural and metacognitive knowledge on AT and AP
in order not only to remember and understand in revised Bloom’s
terms, but to apply, analyse and evaluate [19] (Table 1).

Provision of AP includes four steps i.e., assessment, procure-
ment/fabrication (referred to as provision in this article), fitting,
user training and maintenance and repair. In SA and Africa provi-
sion are hampered by environmental barriers (e.g., poverty, dis-
tance, rough terrain and lack of transport), disempowerment of
users, lack of knowledge amongst policy makers and lack of pol-
icy implementation, funding and access, as well as to few and
insufficiently trained service providers, poor collaboration and ser-
vice delivery challenges [6,11]. These challenges can lead to
under- or non-provision of products, little user training as well as
poor follow up, maintenance and repair [20].

The WHO Global Cooperation on Assistive Technology (GATE)
aims to improve access to assistive products and services as
proclaimed by its vision, “a world where everyone in need has

high-quality, affordable assistive products to lead a healthy, pro-
ductive and dignified life” [8, para. 3] through an international
policy framework, research, a model for service delivery and pro-
vider training as well as a “priority assistive products list (APL)”
list. The APL consists of a list of 50 products identified through
general need and the effect these products can have on people’s
lives. Governments are encouraged to make these products avail-
able for all citizens [21].

Healthcare professionals are responsible for the provision of AT
and AP in SA and thus require comprehensive knowledge on
both. However, discussions and course assignments in the post
graduate programmes on rehabilitation and disability at the
Centre for Rehabilitation Studies (CRS) at Stellenbosch University
(SU) revealed that graduate students often had minimal know-
ledge of and engagement with AT and AP. Should this observa-
tion be accurate on a larger scale there is a need for appropriate
inclusion of AT and AP in undergraduate curricula and a post
graduate programme on AT and AP. This study aims to determine
to what extent teaching and learning on AP are included in
undergraduate curricula of health sciences faculties at three
Western Cape Universities in order to identify areas that needs
strengthening.

Methods

Data was gathered through a cross sectional survey at the health
science faculties of the three universities. These faculties provide
15 under-graduate degree programmes in medicine, nursing,
physiotherapy, occupational therapy, human nutrition and
speech-and-language therapy (Table 2).

The 15 HODs of the respective programmes were invited via
email to participate in the study. Data was sourced from key
informants who were purposively identified by their HODs based
on their knowledge of the study focus. Eleven HODs agreed for
their departments to participate. One, a medicine programme,
declined because their programme did not include AP. Three
HODs did not respond to the email invitation despite follow up.
Sixteen key informants from the 11 programmes were emailed of
whom 10 from eight programmes participated in the study.

Data was collected through asynchronous email interviews as
it is simple, saves time and money, allow informants to reflect on
questions, and complete the questionnaire at their convenience
[22]. The primary author’s contact details were provided in the
email and could be approached to assist with completion of the
questionnaire or explain aspects of the study that were unclear to
participants. The primary author sought further information on
responses from two participants through skype conversations.

The questionnaire explored the types of AT products included
in curricula, teaching on services related to the products and the
purpose of the product, level of learning, clinical exposure, and

Table 1. Bloom’s revised taxonomy (adapted from: Krathwohl [19]).

Level Concept Explanation

1 Mentioned Not expected to remember or know about
2 Remembering Recalling information, recognising, listing, describing,

retrieving, naming.
3 Understanding Explaining ideas or concepts, interpreting, summarising,

paraphrasing, classifying.
4 Applying Using information in another familiar situation,

implementing, carrying out, executing
5 Analysing Breaking information into parts to explore

understandings and relationships, comparing,
organising, deconstructing, interrogating

6 Evaluating Justifying a decision or course of action, checking,
hypothesising, critiquing, experimenting, judging

7 Creating Generating new ideas, products, or ways of viewing
things. Designing, constructing, planning,
producing, inventing.

Table 2. Undergraduate programmes at each of the study universities.

University
Number of undergraduate

degree programmes Programmes
Number of programmes that

participated
Number of key informants

that participated

University A 5 Speech, language and hearing
therapy; Occupational therapy,
Physiotherapy; Medicine; Nursing

2 2

University B 6 Speech, language and hearing
therapy; Occupational therapy,
Physiotherapy, Human nutrition;
Medicine; Nursing

4 6

University C 4 Occupational therapy, Physiotherapy,
Human nutrition; Nursing

2 2

Total 15 8 10
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formal assessment. The questionnaire was self-developed by the
research team and had not been tested for reliability and validity.

Key informants were emailed information on ethical registra-
tion, institutional permission, a synopsis of the study, an informed
consent leaflet and a questionnaire. Returning the completed
questionnaire constituted informed consent. Two email reminders
were sent to non-responders after which it was assumed that the
informant chose not to participate in the study.

Categorical data was coded and entered onto an Excel spread-
sheet and descriptively analysed.

Ethical considerations

The study was registered with the Health Research Ethics commit-
tee of Stellenbosch University (N18/09/096) and through a recip-
rocal review process by the Human Research Ethics Committee at
the University of Cape Town (N18/09/096). All three universities
provided institutional permission to perform the study at the
health science faculties. Permission was sought from the relevant
HODs and informed consent from participants before data was
collected. Participation in the study was voluntary. To protect con-
fidentiality, each key informant was individually emailed. Copies
of emails are retained on servers of the sending account [22] and
this may impact on confidentiality.

Limitations

Non-responders [23] limited the study scope as two programmes
i.e., medicine and nursing are not represented in the data.

Results

Results were obtained from occupational therapy (2), speech lan-
guage and hearing therapy (2), physiotherapy (3) and human
nutrition programmes (1). A total of 104 AP were included in the
eight programmes, covering 9 of the 12 ISO classes (Table 3).
Thirty eight of the 50 products listed on the GATE APL were
taught by at least 1 of the programmes. The majority of these
were covered by one programme (Table 4). The three ISO classes
not included by any of the programmes were assistive products
for education and training, assistive products for work activities
and participation in employment and assistive products for recre-
ation and leisure.

The most common ISO class reported was “Assistive products
related to personal mobility and transportation”. The common
products listed in this class were manual wheelchairs and hand-
held walking AP (5 programmes each). These devices are also
included on the GATE APL. Pressure relief cushions and posture
support devices, products that are often essential with a wheel-
chair, and part of the GATE APL, were included in one and no
programmes respectively.

Limb and spinal orthoses were taught by four programmes,
two of which specifically mentioned ankle foot orthoses. Limb
prostheses were covered by one programme and only included
lower limb prostheses. Similarly products for self-care, domestic
life, alarming, indicating, reminding and signalling as well as for
controlling, adapting or measuring elements of physical environ-
ments was mainly covered by one programme. However, many
products in these ISO classes were not included.

Policy and guideline documents were included in the teaching
of manual wheelchairs, albeit by only three of the
five programmes.

All four service steps (assessment, procurement/fabrication and
fitting, user training, maintenance and repair) were covered for six
products and not by all programmes teaching these products.
Teaching and student assessment were often theoretical in
nature. Clinical exposure was not always required and in many
instances indicated as incidental. Covering of products were dis-
cipline specific except for one programme that provided a broad
overview and covered 88 products in total.

Regarding the expected level of learning according to Blooms
taxonomy most products were taught to a level 3 (Understanding
– Explaining ideas or concepts, interpreting, summarising, para-
phrasing, classifying, explaining) or 4 (Applying – Using informa-
tion in another familiar situation, implementing) (Table 3). One
programme required a level 1 (mentioned, but not expected to
remember or know about) outcome for all eight products listed.

Discussion

A wide range of AP was covered. However the products covered
were not in accordance with the GATE APL or any other apparent
guideline/context. As a minimum, the APL should be covered by
most programmes before being supplemented by other essential
AP related to local context and healthcare burden [24].
Furthermore teaching on AP appeared limited to discipline spe-
cific areas, selective and seemingly random. This will negatively
impact person-centred service delivery, resulting in a silo
approach instead of a broad understanding of the range of prod-
ucts needed [16].

In South Africa where graduate health care professionals are in
short supply innovative practices are needed in AT services espe-
cially in rural areas. This includes task-shifting and training of
other categories of service providers to provide AT or to identify
AP needs and refer users for AT [16]. However, with the limited
AP knowledge, exposure and training in the programmes gradu-
ates will be unable to provide AP across traditional professional
boundaries, train and mentor other categories of service providers
in AP provision or to act as resources.

Only handheld mobility assistive products and wheelchairs
were well covered. Studies from the Western Cape have also
shown that participants mobility needs were often met [25,26],
and wheelchair provision is not as lacking in South African set-
tings as in other African countries [20]. However, teaching on tri-
cycles, a GATE APL product, was not included in any of the
programmes. Tricycles are an important means of mobility for
children and adults with impairment of the lower limbs [27].

The wide inclusion and strong emphasis on wheelchairs might
be due to a strong focus on wheelchair provision in the Western
Cape Province supported by a provincial mobility assistive devices
advisory committee in the nineties and early 2000s. This commit-
tee advocated for an appropriate range of wheelchairs on
national tender, managed wheelchair waitlists in the province and
initiated wheelchair service delivery training programmes.
Wheelchair service training programmes continue to be offered
annually to equip therapy graduates with the necessary skills and
knowledge to provide wheelchair services [28–30]. These pro-
grammes are in line with both the WHO guidelines on wheelchair
provision in less resourced settings [31] and the WHO wheelchair
service training packages [32,33].

However, a related and worrying finding is the lack of teaching
on pressure relief and posture support products. Providing a
wheelchair without adequate posture support and pressure relief
might lead to secondary complications such as pressure ulcers
[34] and scoliosis [35]. User functioning might also be
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compromised as oro-facial function, hand function and respiration
is facilitated by an optimal, safe seating posture [36].

While orthotic products were covered by more programmes
than most other products, two products in this category listed by
GATE i.e., clubfoot braces and therapeutic footwear were not
included by any programme. A clubfoot brace is an essential com-
ponent of managing club feet, and if not provided can lead to a
relapse in approximately 78% of children with clubfeet [37].
Similarly therapeutic footwear is effective in the prevention and
management of diabetic foot ulcers [38]. Inclusion of both these
products in undergraduate teaching on assistive products is
recommended.

Hearing aids were covered by all speech, language and hear-
ing programmes that participated in the study. Hearing aids fall
under the ISO category of AP for communication and information
management. This is a very broad category and the findings
showed that few of the numerous products in this class were
included in the programmes under study. The majority (7/12) of
the 12 products listed by GATE which were not included in any of
the programmes resides in this category. As communication is
such a pivotal component of human functioning [39] more atten-
tion to AP in this category is important.

There was poor inclusion of AP for self-care, participation in
domestic life, furnishings, fixtures and other AP for supporting
activities in indoor and outdoor human-made environments.
Previous research from Africa [20,24] and the Western Cape has
found that AP for participation in domestic life and self-care was
provided much less frequently than mobility AP [25,26]. Scheffler
and Mash [26] further showed that 3.8% of products needed for
eating were supplied to stroke survivors and none of the wash-
ing/bathing devices needed were supplied through services. On
the other hand 64% of walking devices needed and 91% of the
wheelchairs needed were supplied.

Not one of the programmes included incontinence products.
However, research has shown it to be a major need of persons
without bladder and bowel control and their caregivers [26,40].
Scheffler and Mash [26] further showed that of the 112 incontin-
ence products needed only 23% were provided by services. The
rest were sourced and funded by users themselves, because they

could not do without it and were not supported to access it
through services. However, paying for incontinence products add
to financial strain on families [40].

None of the ISO classes focussing on community integration
and participation were included in any of the curricula. It seems
as if programmes mainly prepare students to assist clients with
products that will enhance generic activities. However, AP should
enhance participation along with activities. Such limited AP serv-
ices provision might be due to the silo approach [16] alluded to
earlier in this article, as well as service limitations. While a direct
link cannot be made between lack of training and lack of service
provision it will be difficult for service providers to provide a spe-
cific product or advocate for the inclusion in services if they have
not been trained on it.

In Africa potential users are not always aware of AP and the
functional benefits they offer. Service providers should thus play a
teaching role in communities to raise awareness on AP. If service
providers are uninformed they will not be able to inform users of
what they need hence affecting the ability for users to become
informed and empowered and eventually influencing demand.

Despite the availability of both national [41] and international
AP provision guidelines, except for wheelchairs, teaching on AP
was not underscored by these documents. International guide-
lines and standard setting documents on AP provision include
The WHO guidelines on wheelchair provision in less resourced
settings [31], community-based rehabilitation guidelines [42], the
Joint Position Paper on the Provision of Mobility Devices in Less
Resourced Settings [43], Standards for prosthetics and orthotics
(Part 1 and 2) [44,45] and Rehabilitation in health systems [46].
Using these guidelines in teaching AP service delivery should
assist with the provision of a comprehensive user centred service
and prevent omission of some of the service steps dur-
ing teaching.

Professional healthcare graduates should have the knowledge
in all four service steps to deliver comprehensive services: assess
for and provide users with appropriate assistive products as well
as train users in product use and maintenance. A lack of sufficient
knowledge might lead to a lack of self-efficacy amongst service
providers that can negatively impact provision of AP [47]. To do

Table 4. Presentation of products on the GATE List of 50 included in the programmes.

Gate
no. Product

No of
prog

Gate
no. Product

No. of
prog

Gate
no. Product

No of
prog

1 Alarm signallers 1 18 FM systems 2 25 Screen readers 1
2 DAISY audioplayers 0 19 Incontinence products 0 36 Simplified mobile phones 1
3 Braille (displays) 1 20 Keyboard and mouse

emulation software
0 37 Spectacles 1

4 Brailers (writing) 1 21 Magnifiers (digital) 1 38 Standing frames 0
5 Canes 4 22 Magnifiers (optical) 1 39 Therapeutic footwear 0
6 Shower/bath chairs 2 23 Lower limb orthoses 3 40 Time management products 1
7 Closed

captioning displays
0 24 Spinal orthoses 3 41 Travel aids 1

8 Club foot braces 0 25 Upper limb orthoses 3 42 Tricycles 0
9 Communication boards 2 26 Personal

digital assistant
0 43 Video

communication devices
1

10 Communication software 1 27 Personal emergency
alarm systems

1 44 Walking frames 4

11 Crutches 4 28 Pill organiser 1 45 Talking watches 0
12 Deafblind communicators 0 29 Pressure relief cushion 1 46 Active manual wheelchairs 5
13 Fall detectors 1 30 Pressure relief matrass 1 47 Assistant controlled manual

wheelchairs
5

14 Gesture to voice 0 31 Lower
limb prostheses

1 48 Wheelchairs with
postural support

1

15 GPS locators 1 32 Portable ramps 1 49 Motorised wheelchairs 2
16 Grab rails 2 33 Recorders 1 50 White canes 1
17 Hearing aids 3 34 Rollators 4
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this the educational goal should be at least a revised Bloom’s
level 4 (Table 1). This level of proficiency was not required for
many products listed by participants (Table 2). There is also some
discrepancy between the required level of proficiency, clinical
exposure needed and student assessment on the product. In
order to be sure that students achieve a level 4 they should be
formally assessed and should be exposed to the product during
clinical placement.

Furthermore, where level 4 proficiency is expected all of the
service delivery steps should be included in the teaching. This
was not the case for most products. Without teaching on assess-
ment, procurement/fabrication and fitting, user training, mainten-
ance and repair it will be difficult for the students to apply the
knowledge they have gained in clinical situations and provide a
user centred service. No product should be issued without the
user being trained, as training ensures safe, competent use of the
product [17,48]. Similarly users should be educated in mainten-
ance and repairs. Even if clinicians will not provide maintenance
or repair services, they must be knowledgeable on maintenance
and repair requirements as they will be the ones teaching the
users these skills.

Conclusion

Whilst AP was included in all the participating undergraduate pro-
grammes the range of included products and the level of training
was insufficient to prepare graduates to effectively address user’s
needs and assist them with choices on AP. Newly appointed grad-
uates will require early in-service training to ensure appropriate
AP service delivery. Another concern is that the GATE APL was
not fully represented in training.

Recommendations

To ensure appropriate trained service providers, undergraduate
training programmes should align curricula with essential AP in
addition to the GATE APL and ensure that teaching on those
products includes all service steps, practical experience and exam-
ination. Post graduate diplomas on key AP is recommended to
build capacity of existing service providers. The programme
should include theoretical and practical components.

Geolocation information

This study was performed in the Western Cape Province of South
Africa, Africa.
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