Human-Computer Interaction for
Development (HCI4D): the Southern African
Landscape

Judy van Biljon
Karen Renaud

This is the Author Accepted Manuscript of a conference paper
published in Proceedings of the 15th International Conference on
Social Implications of Computers in Developing Countries
(ICT4D 2019)

The final publication is available at Springer via
https://doi.org/10.1007/978-3-030-19115-3_21


http://dx.doi.org/xxxxxxxxxxxxxxxxxx

Human-Computer Interaction for Development
(HCI4D): the Southern African Landscape

Judy van Biljon'" and Karen Renaud!"*

! University of South Africa, Johannesburg, South Africa. vbiljja@unisa.ac.uk
2 Abertay University, Dundee, Scotland. k.renaud@abertay.ac.uk

Abstract. Human-Computer interaction for development (HCI4D) research
aims to maximise the usability of interfaces for interacting with technologies
designed specifically for under-served, under-resourced, and under-represented
populations. In this paper we provide a snapshot of the Southern African
HCI4D research against the background of the global HCI4D research land-
scape. We commenced with a systematic literature review of HCI4D (2010-
2017) then surveyed Southern African researchers working in the area. The
contribution is to highlight the context-specific themes and challenges that
emerged from our investigation.
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1 Introduction

Research into the social implications of computers in developing countries is the pri-
mary goal of IFIP 9.4'. There is a specific focus on the experiences of information
and communications technology (ICT) implementations in developing countries. This
resonates with the raison d’étre of the Human-Computer Interaction for Development
(HCI4D) research domain, viz. understanding and designing technologies for under-
served, under-resourced, and under-represented populations [1]. The global evolution
of HCI4D has been described in seminal papers by Ho, Smythe, Kam & Dearden [2],
Toyama [3], and Dell & Kumar [1] while Abdelnour-nocera & Densmore [4] present-
ed perspectives and challenges for international development in information and
communication technologies (ICTs). These papers highlight the fundamental con-
cerns, trends and challenges, on a global scale. However, the current literature does
not address Southern African and situated HCI4D. The research reported here bridges
this gap. The purpose of this paper, thus, is to provide an overview of the current
status of HCI4D and then focus on Southern Africa, specifically the Southern African
Development Community (SADC) states’, Uganda and Kenya.

" http://www.ifip.org/bulletin/bulltcs/tc9 aim.htm
2 https://www.sadc.int/member-states



2 Research Design

The mixed-methods research design, consisted of three phases. The First Phase sys-
tematically reviewed HCI4D literature to pinpoint the salient concepts and to priori-

tize topics to guide the subsequent Systematic Literature Review (SLR). The Second
Phase conducted a SLR of HCI4D literature over the last decade. The Third Phase

surveyed Southern African HCI researchers to add a Southern African perspective.

2.1  Phase One: Identify Concepts and Topics

Information and Communication Technology for Development (ICT4D) has been
defined as the application of any entity that processes or communicates digital data in
order to deliver some part of the international development agenda in a developing
country [5]. Human-Computer Interaction for Development (HCI4D) was originally
focused on adapting traditional HCI methods and techniques for designing and de-
ploying solutions for developing nations [6]. Abdelnour-Nocera & Densmore [4] ar-
gue that HCI4D was an outgrowth of HCI that specifically sought to address tensions
between local cultures and the assumptions, priorities and values embedded in the
extant tools and concepts deployed by this discipline.

Toyama [3] reviews the historical relationship between HCI and international de-
velopment and compares their disciplinary approaches. This is useful, in terms of
positioning HCI4D as an interdisciplinary field, distinctly shaped by its inheritance
from HCI and ICT4D, especially in terms of highlighting its methodological differ-
ences. According to Abdelnour-Nocera & Densmore [4], HCI research and literature
provides conceptual and methodological tools that are useful in understanding the
human dimension of ICT4D. The human element is pervasive in ICT design, imple-
mentation and evaluation, where the focus is on the difference in the performance of
technology in different geographies. HCI4D, on the other hand, reports on local expe-
riences, adapting and implementing conceptual and methodological HCI frameworks
to make them locally accountable.

The following two studies informed the methodology we adopted, because they,
too, reviewed the HCI4D literature. Ho et al. [2] presented a conceptual map with the
aim of making sense of the emerging HCI4D literature. Dell & Kumar [1] presented
an empirical analysis of HCI4D literature (2009-2016). Their findings were based on
a survey of 259 HCI4D publications selected from peer-reviewed journals and confer-
ence papers that mentioned the keywords ‘HCI4D’, ‘ICTD’, ‘low-resource’, ‘develop-
ing world’, ‘developing regions’, and ‘development’. They depicted the evolution of
the research domain, with an overview of the (1) geographies covered, (2) technolo-
gies targeted, and (3) the epistemological and methodological underpinnings. We
adapted the methodology from Dell and Kumar [1] for our review, the methodology
categories in our survey is based on Toyama [3] and the analysis of grand challenges
on[l,2,3].

2.2 Phase 2: Systematic Literature Review

A systematic literature review comprises a systematic search for, and appraisal and
synthesis of, research evidence of comprehensive scope with clear inclusion and ex-



clusion criteria [7]. A critical literature review goes beyond a description of the iden-
tified articles, to include a measure of analysis and conceptual innovation, typically
manifesting as a hypothesis or model [8]. The latter applies to the goal of this study:
i.e. to represent the overall state of HCI4D in terms of where the research was con-
ducted, who was involved and what challenges were addressed. The review was con-
ducted on ACM, Springer, Scopus, and Web of Science databases for peer-reviewed
conference and journal articles published between 2007 and 2017 using the search
string “HCI4D”.
Step 1. A total of 239 papers were returned. Removing duplicates left 159 papers.
Step 2. Google Scholar returned a further 314 items.
Step 3. Combining the results from Steps 1 & 2 gave us a total of 473 papers. Dupli-
cates were removed, leaving 349 papers.
Step 4. Panels, workshops, editorials, extended abstracts, forums, books, and book
chapters were removed, leaving 213 papers to support in-depth analysis.
A key limitation of this study is that the authors’ country affiliation examined in the
study is operationalized as the location of the institution where the authors worked
instead of where they are truly from. Another is that the search engines selected cov-
ered mostly journal papers; that was mitigated by including 314 Google Scholar pa-
pers too.

2.3  Phase 3: Survey

The survey was emailed to the AfriCHI mailing list, AfriCHI being the premier
Southern African HCI conference that draws researchers from the global HCI com-
munity but especially from SADC countries, as well as Uganda and Kenya. Kenya
and Uganda have active HCI4 communities involved in AfriCHI therefore we added
those countries to SADC countries. This set will henceforth be referred to as the Afri-
can Southern and Eastern (A_SE) set. The study received ethical clearance from the
School of Computing at the University of South Africa. The survey can be found at
[https://goo.gl/53XBsd]. We received 20 responses.

3 Results

3.1 Literature Analysis

WHERE: Figure 1 shows where the research was carried out, as well as the loca-
tion of 1* and 2™ author institutions. The largest number of first authors came from
the USA (88) followed by South Africa (28), the UK (17), India (14) then Australia
and Namibia 9 authors each. The 52 papers from the A_SE set (constituting 24 % of
the entire set) authors’ distribution was as follows: South Africa (25), Kenya (8), Na-
mibia (7), Lesotho (3), Uganda (2) with Congo, Mozambique, Tanzania and Zimba-
bwe all one paper each. The remaining 3 papers reported on inter-country compari-
sons. This reveals discrepancies between the countries where the research was carried
out, and the location of the first authors. For example, many studies carried out in
India and Kenya were published with first authors from the northern hemisphere.



Publication practices, such as publishing in teams (design laboratories) and alphabet-
ising authors, the types of papers (overview or theoretical papers not country based)
and the distribution of highly prolific authors, could be distorting this overview to
some extent.
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Fig. 1. Research location, 1* and 2" authors, shown in broader geographical areas.

Authorship is a multi-faceted issue and foreign collaborations can be mutually benefi-
cial. However, this should not occur at the expense of local voices [9] or allow the
Global South to become a playground for Western ICT4D scholars [10].

WHY: In terms of the focus areas, Community was the most prominent, fol-
lowed by Health, Theory, Access and Education all at similar frequency levels. Theo-
ry development has received more interest since the previous survey, where the fre-
quency rating prioritised Education, Access and Health in declining order with Theo-
ry in the 10" position [1]. Table 1 categorises the papers we reviewed using categories
proposed by Dell & Kumar [1]. The findings confirm that all these user groups are
still being targeted in HCI4D research and that the research is geographically distrib-
uted. The ‘General’ group comprises papers where the user group is all-inclusive or
ill-defined, this also includes overview and theory development papers.

Table 1: Papers categorized (based on categories by Dell & Kumar [1]

Ground-Level Users Examples Research conducted (Location)

Under-Served [The Elderly 11],[12],[13]  |Canada; 0*; South Africa (SA)

ILow-income 14],[15], [16] [China, India, SA

[
. _ [14]
Illiterate, semi-literate [17],[18],[19] |0; India; Pakistan
(20]

Under- Migrants or Refugees ,[21],[22] |Palestine; Kenya; Palestine
Resourced

Under- IPatients

,[24],[25]  |SA; Sweden; SA
28

Represented \Women ,[27],[28]  |Bangladesh; India; India

S o

eci
fic

a -
|72]

[23]
[26] )
Agricultural Community | [29], [30] India; Pakistan
Mobile phone users [31],[32],[33] [Bangladesh; Morocco; Australia
[34], [35]

IWi-Fi users Cuba; India




Households 36],[37],[38]  [SA; India; Kenya

Pupils or children [39], [40] Mexico; India

University students [41],[42],[20], |USA; China and Australia; Pales-
[43] tine; Malaysia

[Teachers [44], [45], [46]  [Indonesia; Indonesia; SA

Human-Access Points

Healthcare workers [47],[48],[49] |0; Mexico; 0
Microfinance [501, [51] Azerbaijan; India
Researchers [52], [53],[54] |0; Kenya; 0
Collective Entities
Communities [55],[56], [57], |Australia; SA; SA; India
[58]
Organisations [59],[60] India; India
Citizens [61],[62], [63] |Bangladesh; SA; Namibia
Rural [64], [65], [66] [Namibia; India; India
Other
General - No specific group | [1],[2], [3],[4] [0;0; Kenya; 0

*Note: 0 means that the country where the research was conducted was not indicated

HOW: The research methodologies deployed in the analysed papers were (in order
of frequency): Ethnography, Design Science, Participatory Design, Action Research,
Case Studies, Mixed Methods, Literature Review, Grounded Theory, Actor-Network
and Activity Theory. The methodologies used confirm the HCI4D focus on address-
ing real world problems, in-situ research and practice —led contributions [3]. In terms
of technologies used in the research, 58% used mobile phones, 24% used laptops, 7%
used other technologies, 2% used DVD or video and 9% did not specify a technology.

3.2 Survey results

We received 20 anonymous responses to the survey; too few to support statistical
analyses. However, a number of valuable insights did emerge in the categories of
whom, why and how. Note that the Why and How response options were not mutually
exclusive.

WHOM: Based on the voluntarily divulged email addresses, we observed that
most respondents were South Africans or Namibians.

WHY: The main focus areas include Education (18 of 20 participants); followed
by Community (8), with 7 each in Government, Social Media and Health, 6 in Theory,
5 in Sustainability and the Internet of Things, 4 in Access, 3 in Gender, Assistive
Technology and Politics each and at least one person working in each of the fields of
Agriculture, Business, Cybersecurity, Transportation and the Environment. The focus
on Education highlights the challenges with human-capacity development and 21*
century skills development. Furthermore, there is sustained interest in most of the
categories previously identified, with Government, Internet of Things, Business and
Cybersecurity now added.

HOW: The participants were asked to select all applicable options so the numbers
exceed 20 in some cases. The deployed philosophies were Interpretive: 16 (76 %);




Post/positivist: 9 (42.9 %); Critical realist: 6 (28.5%). In the category, Other there
were 4 researchers (19%) and the listed philosophies include ‘decolonist’, post-
colonial feminist, African Philosophy, pragmatism and constructivism’. The
remaining researchers did not actively use or promote a philosophy.

The methodologies (based on Toyama’s categorisation [3]) included User studies
(needs and context): 15 (75%); Design & iterative prototyping: 12 (60%);
Participatory design 11 (55%); Evaluation using observation 10 (50%); Evaluation
using self-reporting 9 (45); Evaluation using digital logging including eye tracking 8
(40%); Ethnography 6 (30%); Other 5 (25%); Critical Computing: 2 (10%).
Participants added Design Science Research, Anthropology and document analysis to
the list of options provided.

Smartphones were the most used technology: 17 (81%) followed by PC or Laptop: 15
(71%) and Basic or feature phone: 11 (53%).

Table 2: Mapping challenges identified to survey responses

Ho et al. [2] Dell & Ku- Toyama | Corresponding challenges mentioned by
mar [1] [3] Survey Respondents (quotes) Ri refers
to individual respondents
Improving HCI | How can we “Acquisition of funding for basic research
Capacity in | further build on development”. (R10); “Lack of research-
Developing capacity? ers in HCI, and availability of viable pro-
Regions jects due to limited technology by the com-
munity”. (R16);
Reflection How can we | Technol- “We need to wunderstand the real
around HCI4D | broaden the | ogy Alone | needs/incentives/expectations of the recipi-
practices scope of | is Not ents first. More often than not, we are
HCI4D? Enough “throwing” technology at humans, then
analysing the outcomes in the hope that it
would have an effect/outcome. We should
first ask ourselves - what 1is re-
quired/needed/practical? It is a fine line, but
to me it seems that for many proponents,
HCI4D is all about doing the “right thing” in
the context of our history as opposed to
doing what is really required”. (R4)
How can we | Technol- “Diversity of end users, rapid evolution of
engage with a | ogy Shar- | technology (with many left behind)”. (R13)
wider  audi- | ing and
ence? Interme-
diation
Develop repli- How can we | Hardware | “There are pockets of very good use of ICT,
cable, low-cost | design for | and Infra- | but the issues around resources and infra-
approaches and | non-traditional | structure structure prevent the general use by the
hardware that settings? Con- majority of the population. Africa is already
can be appro- straints fallen behind in participating in the
priated and knowledge economy due to low computer
adopted by literacy levels, however we have a real
community- chance to address the situation using mo-
based organiza- bile”. (R9)
tions with min-
imal require-




ments for ex-
ternal support

User Interfaces | How can we | Cultural, “Diversity of end users, rapid evolution of
for Illiterate and | improve inter- | Linguis- technology (with many left behind)”. (R13)
Semi- Literate actions for | tic, and “The depth of the multiculturalism”. (R14)
Users diverse users? | Non-

Linguistic

Adapta-

tion

Mechanisms to
evaluate de-
signs whereby
we can accumu-
late knowledge
that can inform
effective and
sustainable
development

“The ongoing framing of all interactions,
HCI methods and designers' identity by
Silicon Valley through materialities, peda-
gogies and capital”. (RS)

“To adopt an African philosophy of doing in
a world westernized and politically tough,
where politics means human relationships”.
(R20)

interventions.

4 Discussion & Reflection

The findings from the SLR and the survey will now be triangulated towards
providing a view of the Southern African HCI4D landscape in terms of the research-
ers, focus areas, methodologies and challenges. While acknowledging other influ-
ences, the ratio between the number of first authors and the number of studies per
country can provide some indication of the type of collaboration (when authors are
ranked by their contribution). Our findings indicate variations between authorship
patterns, for South Africa and Namibia there is a high, positive correlation between
the number of first authors and the number of research projects is but less so for Ken-
ya and Uganda. Notably, the HCI communities in South Africa and Namibia are more
mature than in Kenya or Uganda, so maturity is a factor to be considered. Upon rank-
ing the 56 papers in the A_SET according to citation count, we found that the highest
ranked paper not written in alliance with a Northern based author [25], was in position
39 of 56. Furthermore, more than 70% of the publication had foreign authors (previ-
ously or currently from the North) involved. There is general agreement that local
researchers ought to be spearheading HCI4D research in their countries, but our find-
ings indicate that the involvement of foreign researchers remain important for pub-
lishing. Therefore, focusing on partnerships which include mentoring and knowledge
transfer may be more beneficial to developing local voices than limiting international
collaboration.

We compared the keyword frequency for the global set (114 papers) with the
A_SE set (56 papers) and depicted the results in Figures 2 and 3 respectively. That
excludes the review papers, which are not country based, and inter-country studies.
The terms design, mobile, ict4d, ictd and community are dominant in both sets. This
suggests community and design-focused research with mobile phones as the most
important technology in HCI4D research (as supported by the survey). The contribu-




tion from India is notable in Figure 2 while the terms participatory, rural and health
feature more prominently in Figure 3. The findings reveal a diverse range of
philosophies and methodologies; both the A SE set and global papers have an action-
orientated, design and development focus with due recognition of the user
communities. This places HCI4D researchers in a strong position to respond to the
calls for practice-led research [67].

Figure 2: Global papers Figure 3: SADC Kenya and Uganda

In terms of the challenges, Table 2 demonstrates a large overlap between the previ-
ously-proposed categories [1, 2, 3] and our survey responses. This confirms the rele-
vance of the following challenges for Southern driven HCI:

Capacity building in research leadership. Collaborations should involve local re-
searchers not merely as facilitators in data capturing but by making a deliberate effort
to develop all their capabilities as researchers, reviewers and project managers.

Multiculturalism and an appreciation for the diversity within countries, which re-
quires continued research on interactions and interfaces for diverse user groups con-
sidering cultural, linguistic, and non-linguistic adaptations.

Appropriate methodologies: HCI4D cannot thoughtlessly appropriate Western-
focused HCI tools and approaches without consideration of their suitability in the
African context. Participatory design is useful in addressing this issue but the process
and actual participation of the users as well as ethical data capturing and governance
practices have to be monitored.

The commitment to socially situated, community-centred research is clear but Pal
[68] warns that the gravity of social good needs to be adequately reflected in the ways
HCI researchers approach the subject. Considering our findings the challenge of
broadening the HCI4D scope has been replaced with the challenge of redefining the
HCI4D niche. For Southern researchers this means moving beyond user centred de-
sign, usability and user experience to consider not only users but stakeholders and
therewith the social, ethical and financial implications of IT systems

5 Conclusion

The paper presents a Southern African perspective on HCI4D research against the
backdrop of the global view. The snapshot reveals a diverse and sophisticated re-
search community, with dynamic research groups in countries like South Africa,
Kenya and Namibia and evidence of maturing researchers in Uganda. There are also
strong international links, which are beneficial to researchers who need some initial
mentoring. Our findings highlight various application domains of ‘HCI4D’ (with
Education being important in the Southern African landscape) and the evolution and
diversification of the methodologies. The challenges in Southern Africa resonate with



those previously identified regarding the need to consider the positioning of and the
critical role that HCI4D researchers have to play in the ICTD field. The validated set
of presented challenges provides a point of departure to characterise the challenges
inherent in this field of research. All the findings and conclusions should be consid-
ered in the context of the study’s limitations. One of the key limitations of this study
is that the authors’ country affiliation examined in the study is operationalized as the
location of the institution where the authors worked, instead of where they are truly
from. In some cases, it is possible that although some authors were not affiliated with
a developing country, they are in fact from a developing country. Future studies will
benefit from the inclusion of a wider variety of sources to support more detailed
analysis and to gather responses from a larger survey sample.

Acknowledgement

This work is based on the research supported by the South African Research Chairs
Initiative of the Department of Science and Technology and National Research Foun-
dation of South Africa (Grant No. 98564). We acknowledge the advice and assistance
of Mr Sewisha Lehong and Mr Donald Mothisi in analysing the data.

References

1. Dell, N., Kumar, N.: The Ins and Outs of HCI for Development. In: Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems - CHI *16. pp. 2220-2232 (2016).

2. Ho, Melissa R., Thomas N. Smyth, Matthew Kam, and A.D.: Human-Computer Interaction for
Development: The Past, Present, and Future. Inf. Technol. Int. Dev. 5, 1-18 (2009).

3. Toyama, K.: Human — Computer Interaction and Global Development. Found. Trends Human—
Computer Interact. 4, 1-79 (2010).

4. Abdelnour-Nocera, J., Densmore, M.: A review of perspectives and challenges for international

development in information and communication technologies. Ann. Int. Commun. Assoc. 41,
250-257 (2017).

5. Heeks, R.: Information and Communication Technology for Development (ICT4D). Routledge
(2018).

6. Chetty, M., Grinter, R.E.: HCI4D: HCI Challenges in the Global South. In: CHI '07 Extended
Abstracts on Human Factors in Computing Systems (CHI EA *07). pp. 2327-2332 (2007).

7. Pickering, C., Grignon, J., Steven, R., Guitart, D., Byrne, J.: Publishing not perishing: how

research students transition from novice to knowledgeable using systematic quantitative literature
reviews. Stud. High. Educ. 1-14 (2014).

8. Grant, M.J., Booth, A.: A typology of reviews: An analysis of 14 review types and associated
methodologies. Health Info. Libr. J. 26, 91-108 (2009).

9. Gitau, S., Plantinga, P., Diga, K.: ICTD Research by Africans: Origins, Interests and Impact.
Fourth Int. Conf. Inf. Commun. Technol. Dev. (ICTD 2010). (2010).

10. Bai, Y.: Has the Global South become a playground for Western scholars in information and

commu-nication technologies for development? Evidence from a three-journal analysis.
Scientometrics. 116, 2139-2153 (2018).

11. Haddad, S., McGrenere, J., Jacova, C.: Interface design for older adults with varying cultural
attitudes toward uncertainty. In: Proceedings of the 32nd annual ACM conference on Human
factors in computing systems - CHI *14. pp. 1913-1922 (2014).

12. Righi, V., Sayago, S., Blat, J.: When we talk about older people in HCI, who are we talking
about? Towards a ‘turn to community’ in the design of technologies for a growing ageing
population. Int. J. Hum. Comput. Stud. 108, 15-31 (2017).

13. van Biljon, J., Renaud, K.: Validating Mobile Phone Design Guidelines: Focusing on the Elderly
in a Developing Country. In: Proceedings of the Annual Conference of the South African



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Institute of Computer Scientists and Information Technologists on - SAICSIT ’16. pp. 1-10
(2016).

Dhir, A., Kaur, P., Jere, N., Albidewi, I.A.: Understanding mobile phone battery - Human
interaction for developing world: A perspective of feature phone users in Africa. In: 2012 2nd
Baltic Congress on Future Internet Communications, BCFIC 2012. pp. 127-134 (2012).

Paruthi, G., Thies, W.: Utilizing DVD Players as Low-Cost Of fl ine Internet Browsers. In:
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. ACM. pp.
955-958 (2011).

Shroff, G., Kam, M.: Towards a design model for women’s empowerment in the developing
world. In: Proceedings of the 2011 annual conference on Human factors in computing systems -
CHI *11. p. 2867 (2011).

Agarwal, S.K., Grover, J., Kumar, A., Puri, M., Singh, M., Remy, C.: Visual conversational
interfaces to empower low-literacy users. In: Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics). pp. 729—
736 (2013).

Raza, A.A., Kulshreshtha, R., Gella, S., Blagsvedt, S., Chandrasekaran, M., Raj, B., Rosenfeld,
R.: Viral Spread via Entertainment and Voice-Messaging Among Telephone Users in India. In:
Proceedings of the Eighth International Conference on Information and Communication
Technologies and Development - ICTD ’16. pp. 1-10 (2016).

Raza, A., Haq, F.U., Tariq, Z.: Job opportunities through entertainment: virally spread speech-
based services for low-literate users. In: Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems. pp. 2803-2812 (2013).

Yerousis, G., Aal, K., von Rekowski, T., Randall, D.W., Rohde, M., Wulf, V.. Computer-
Enabled Project Spaces: Connecting with Palestinian Refugees across Camp Boundaries. In:
Proceedings of the ACM CHI’15 Conference on Human Factors in Computing Systems. pp.
3749-3758 (2015).

Wyche, S.P., Grinter, R.E.: “This is how we do it in my country.” In: Proceedings of the ACM
2012 conference on Computer Supported Cooperative Work - CSCW *12. ACM. (2012).

Xu, Y., Holzer, A., Maitland, C., Gillet, D.: Community Building with Co-located Social Media.
In: Proceedings of the Ninth International Conference on Information and Communication
Technologies and Development - ICTD *17. pp. 1-11 (2017).

Hwabamungu, B., Williams, Q.: M-health adoption and sustainability prognosis from a care
givers” and patients’ perspective. Annu. Res. Conf. South African Inst. Comput. Sci. Inf.
Technol. 123—131 (2010).

Eriksen, S., Georgsson, M., Hofflander, M., Nilsson, L., Lundberg, J.: Health in hand: Putting
mHealth design in context. In: 2014 IEEE 2nd International Workshop on Usability and
Accessibility Focused Requirements Engineering, UsARE 2014 - Proceedings. pp. 36-39 (2014).
De la Harpe, R.: The level of participation during the development of a mobile application for
home-based healthcare data in a developing context: an actor-network theory perspective :
research article. South African Comput. J. 54, 20-33 (2014).

Ahmed, S.I., Jackson, S.J., Ahmed, N., Ferdous, H.S., Rifat, M.R., Rizvi, a S.M., Ahmed, S.,
Mansur, R.S.: Protibadi: A Platform for Fighting Sexual Harassment in Urban Bangladesh. Proc.
32Nd Annu. ACM Conf. Hum. Factors Comput. Syst. 2695-2704 (2014).

Karusala, N., Kumar, N.: Women ’ s Safety in Public Spaces : Examining the Efficacy of Panic
Buttons in New Delhi. Acm Chi. 3340-3351 (2017).

Kumar, N., Anderson, R.J.: Mobile Phones for Maternal Health in Rural India. In: Proceedings of
the 33rd Annual ACM Conference on Human Factors in Computing Systems - CHI *15. pp. 427—
436 (2015).

Cuendet, S., Medhi, 1., Bali, K., Cutrell, E.: VideoKheti. In: Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems - CHI *13. p. 2833 (2013).

Riaz, W., Durrani, H., Shahid, S., Raza, A.A.: ICT Intervention for Agriculture Development. In:
Proceedings of the Ninth International Conference on Information and Communication
Technologies and Development - ICTD *17. pp. 1-5 (2017).

Ahmed, S.I., Hoque, R., Guha, S., Rifat, R., Dell, N.: Privacy, Security, and Surveillance in the
Global South: A Study of Biometric Mobile SIM Registration in Bangladesh. ACM SIGCHI
Conf. Hum. Factors Comput. Syst. (CHI *17). 906-918 (2017).

Dodson, L.L., Sterling, S.R., Bennett, J.K.: Minding the gaps. In: Proceedings of the Sixth
International Conference on Information and Communication Technologies and Development
Full Papers - ICTD ’13 - volume 1. pp. 79-88 (2013).



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

11

Shaw, G., Brereton, M., Roe, P.: Mobile Phone Use in Australian Indigenous Communities:
Future Pathways for HCI4D. In: Proceedings of Proceedings of the 26th Australian Computer-
Human Interaction Conference on Designing Futures: the Future of Design (OzCHI) 2014. ACM.
pp. 480483 (2014).

Dye, M., Nemer, D., Pina, L.R., Sambasivan, N., Bruckman, A.S., Kumar, N.: Locating the
Internet in the Parks of Havana. In: Proceedings of the 2017 CHI Conference on Human Factors
in Computing Systems - CHI *17. pp. 3867-3878 (2017).

Sambasivan, N., Aoki, P.M.: Imagined Connectivitiess: Synthesized Conceptions of Public Wi-Fi
in Urban India. In: Proceedings of the 2017 CHI Conference on Human Factors in Computing
Systems - CHI *17. pp. 5917-5928 (2017).

Katule, N., Rivett, U., Densmore, M.: A Family Health App. In: Proceedings of the 7th Annual
Symposium on Computing for Development - ACM DEV °16. pp. 1-10 (2016).

Lomas, D., Kumar, A., Patel, K., Ching, D., Lakshmanan, M., Kam, M., Forlizzi, J.L.: The power
of play: design lessons for increasing the lifespan of outdated computers. In: Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems - CHI *13. p. 2735 (2013).

Oduor, E., Neustaedter, C., Hillman, S., Pang, C.: Family Communication Technology Design in
Rural and Low Income Parts of Kenya. In: CHI *13 Extended Abstracts on Human Factors in
Computing Systems on - CHI EA *13. p. 847 (2013).

Cervantes, R., Warschauer, M., Nardi, B., Sambasivan, N.: Infrastructures for low-cost laptop use
in Mexican schools. Proc. 2011 Annu. Conf. Hum. factors Comput. Syst. - CHI *11. 945 (2011).
Somanath, S., Ochlberg, L., Hughes, J., Sharlin, E., Sousa, M.C.: ‘Maker’ within Constraints:
Exploratory Study of Young Learners using Arduino at a High School in India. In: Proceedings
of the 2017 CHI Conference on Human Factors in Computing Systems - CHI *17. pp. 96-108
(2017).

Gonzales, A.: Technology Maintenance: A New Frame for Studying Poverty and
Marginalization. Proc. 2017 CHI Conf. Hum. Factors Comput. Syst. - CHI *17. 289-294 (2017).
Taylor, J.L., Tsimeris, J., Zhu, X., Stevenson, D., Gedeon, T.: Observations from Teaching HCI
to Chinese Students in Australia. In: Proceedings of the ASEAN CHI Symposium’15. pp. 31-35
(2015).

Ghazali, M., Okamura, T., Abdullah, T., Sunar, M.S., Mohamed, F., Ismail, N.: In the Quest of
Defining Smart Digital City in Medini Iskandar Malaysia, Iskandar Puteri, Malaysia. In:
Proceedings of the SEACHI 2016 on Smart Cities for Better Living with HCI and UX - SEACHI
2016. pp. 19-23 (2016).

Sari, E., Tedjasaputra, A.: Online learning community for teacher professional development in
indonesia. In: Proceedings of the 21st International Conference on Computers in Education.
Indonesia: Asia-Pacific Society for Computers in Education. pp. 896-905 (2013).

Sari, E., Tedjasaputra, A.: Engaging Stakeholders through Facebook for Teacher Professional
Development in Indonesia. In: Proceedings of the 25th Australian Computer-Human Interaction
Conference: Augmentation, Application, Innovation, Collaboration. pp. 201-204 (2013).

Salerno, C., Ouma, S., Botha, A.: Developing a Conceptual Model for Facilitating the Issuing of
Digital Badges in a Resource Constrained Environment. In: Proceedings of the 2015 Annual
Research Conference on South African Institute of Computer Scientists and Information
Technologists - SAICSIT ’15. pp. 1-8 (2015).

Chan, C. V, Kaufman, D.R.: A technology selection framework for supporting delivery of
patient-oriented health interventions in developing countries. J. Biomed. Inform. 43, 300-306
(2011).

Calderon, R., Fels, S., Anacleto, J.: Towards supporting the existing workplace practices of a
community of Brazilian healthcare professionals. In: Lecture Notes in Computer Science
(including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics). pp. 689-696 (2013).

Anokwa, Y., Ribeka, N., Parikh, T., Borriello, G., Were, M.C.: Design of a phone-based clinical
decision support system for resource-limited settings. In: Proceedings of the Fifth International
Conference on Information and Communication Technologies and Development - ICTD ’12. p.
13 (2012).

Adeel, M., Nett, B., Gurbanova, T., Wulf, V., Randall, D.: The Challenges of Microfinance
Innovation: Understanding ‘Private Services”’.” In: Proceedings of the 13th European Conference
on Computer Supported Cooperative Work : ECSCW 2013. pp. 21-25. Springer London, (2013).
Sambasivan, N., Cutrell, E.: Understanding Negotiation in Airtime Sharing in Low-income
Microenterprises. Proc. 2012 CHI Conf. Hum. Factors Comput. Syst. 791-800 (2012).



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Irani, L., Vertesi, J., Dourish, P., Philip, K., Grinter, R.E.: Postcolonial Computing: A Lens on
Design and Development. In: Proceedings of the 28th international conference on Human factors
in computing systems - CHI *10. p. 1311 (2010).

Bell, C., Dzombak, R., Sulewski, T., Mehta, K.: Preparing and Complying with Institutional
Review Board Protocols for Integrated Research and Entrepreneurship Ventures in Developing
Countries. J. Ethics Entrep. 2, 21-35 (2012).

Dearden, A.: See no evil? In: Proceedings of the Fifth International Conference on Information
and Communication Technologies and Development - ICTD *12. p. 46 (2012).

Soro, A., Brereton, M., Lee Hong, A., Roe, P.: Bi-Cultural Content Publication on a Digital
Noticeboard. In: Proceedings of the Annual Meeting of the Australian Special Interest Group for
Computer Human Interaction on - OzCHI *15. pp. 217-221 (2015).

Bidwell, N.J.: Moving the centre to design social media in rural Africa. Al Soc. 31, 51-77
(2016).

Bidwell, N.J., Robinson, S., Vartiainen, E., Jones, M., Siya, M.J., Reitmaier, T., Marsden, G.,
Lalmas, M.: Designing Social Media for Community Information Sharing in Rural South Africa.
In: Proceedings of the Southern African Institute for Computer Scientist and Information
Technologists Annual Conference 2014 on SAICSIT 2014 Empowered by Technology -
SAICSIT *14. pp. 104-114 (2014).

Sambasivan, N., Weber, J., Cutrell, E.: Designing a phone broadcasting system for urban sex
workers in India. In: Proceedings of the 2011 annual conference on Human factors in computing
systems - CHI *11. p. 267 (2011).

Kandathil, G., Wagner, E.L.: Negotiating Absent Practices and Dormant Features: Discourse as a
means of shaping the implementation of a global enterprise system to meet local work culture.
CHI 2017 Proc. 5954-5965 (2017).

DeRenzi, B., Wacksman, J., Dell, N., Lee, S., Lesh, N., Borriello, G., Ellner, A.: Closing the
Feedback Loop: A 12-month Evaluation of ASTA, a Self-Tracking Application for ASHAs. In:
Proceedings of the Eighth International Conference on Information and Communication
Technologies and Development - ICTD ’16. pp. 1-10 (2016).

Al Imran, M.A., Habib, M.A.: Effective fire event notification system for fire service department
of Bangladesh. In: 2nd International Conference on Electrical Engineering and Information and
Communication Technology, iCEEiCT 2015 (2015).

Bidwell, N.J., Reitmaier, T., Rey-Moreno, C., Roro, Z., Siya, M.J., Dlutu, B.: Timely Relations in
Rural Africa. In: Proceedings of the 12th International Conference on Social Implications of
Computers in Developing Countries (IFIP Conferences). pp. 92—-106 (2013).

Jensen, K.L., Winschiers-Theophilus, H., Rodil, K., Winschiers-goagoses, N., Kapuire, G.K.,
Kamukuenjandje, R.: Putting it in Perspective : Designing a 3D Visualization to Contextualize
Indigenous Knowledge in Rural Namibia. Dis 2012. 196-199 (2012).

Winschiers-Theophilus, H., Winschiers-Goagoses, N., Rodil, K., Blake, E., Zaman, T., Kapuire,
G.K., Kamukuenjandje, R.: Moving away from Erindi-roukambe: Transferability of a rural
community-based co-design. In: IFIIP WG 9. pp. 363-374 (2013).

Basson, S., Rajput, N., Shrivastava, K., Srivastava, S., Thomas, J.C.: Community-oriented spoken
web browser for low iiterate users. In: Proceedings of the 2013 conference on Computer
supported cooperative work - CSCW *13. p. 503 (2013).

Vashistha, A., Kumar, N., Mishra, A., Anderson, R.: Examining Localization Approaches for
Community Health. In: Proceedings of the 2017 Conference on Designing Interactive Systems -
DIS *17. pp. 357-368 (2017).

Sein, M.K., Thapa, D., Hatakka, M., Sabe, @.: A holistic perspective on the theoretical
foundations for ICT4D research. Inf. Technol. Dev. 0, 1-19 (2018).

Pal, J.: CHI4Good or Good4CHI. In: CHI Conference Extended Abstracts on Human Factors in
Computing Systems. pp. 709—721 (2017).



	Renaud
	Renaud_Human-computerInteraction_Accepted_2018

