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INTERFACE DESIGN FOR LOW
SCHOOLING AND LOW LITERACY USERS:

THE ECHO PROJECT.

O Design de Interfaces direcionado a utilbizadores com baixos
niveis de escolaridade e de literacia: O Projecto Fcho

ABSTRACT

This study was developed as a part of the

“ECHO: echoing the communal self” research
project, which aims to document self-initiated
practices in social housing neighbourhoods in
Vila Nova de Gaia, Portugal, and disseminate
them in similar social contexts, mainly
through an online platform. A considerable
percentage of low scholar and low literacy
users was detected in the population of
these social housing neighbourhoods, the
main target audience of the online platform.
Considering this problem, the need to study
an Interface Design solution that ensures a
pleasant and effective usage of the online
platform arouse. Based on a deep literature
review, a set of Design guidelines were studied,
evaluated and outlined, and later tested with
a prototype developed for this purpose. The
usability tests administered confirmed the
efficacy of the proposed guidelines, thus
contributing to answer this research projects
aforementioned problem, as well as other
potential Interface Design instances directed
towards this kind of low literacy and low
scholar users.
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RESUMO

O presente estudo foi desenvolvido no ambito

do projeto de investigacao “ECHO: ecoar o eu

comunitario”, que visa documentar praticas

auto-1niciadas em bairros sociais de Vila Nova

de Gaia, Portugal, e dissemina-las em contex-
tos sociais analogos, sobretudo através de uma

plataforma online. Neste grupo da populacao

dos bairros sociais, principal pablico-alvo da

plataforma online, detetou-se uma percenta-
gem consideravel de individuos com baixos ni-
veis de escolaridade e de literacia. Perante este

problema, surgiu a necessidade de estudar uma

solucdo de Design de interface que garantisse,
a este tipo de individuos, uma utilizagao agra-
davel e eficaz da plataforma online. Com base

numa profunda revisao de literatura, foram

estudadas, avaliadas e delineadas um conjunto

de orientacoes de Design, e, posteriormente,
testadas num prototipo criado para o efeito.
Os testes de usabilidade realizados compro-
varam a eficiéncia das orientac¢oes propostas,
contribuindo, desta forma, para responder ao

problema supramencionado deste projeto de

nvestigacdo, como também para outros po-
tenciais casos de Design de Interface dirigidos

a este tipo de utilizadores de baixos niveis de

escolaridade e de literacia.
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1. INTRODUCTION

This study was developed as a part of the research project “ECHO — Echoing the communal
self: designing the dissemination and replication of self-initiated practices in underprivileged
urban communities in a post-pandemic world”, funded by the Foundation for Science and
Technology (FCT), it aims to identify and study good examples of self-initiated community
practices in social housing neighbourhoods, with the goal of displaying them and stimulating
their replication in analogous contexts. This exploratory study, centred itself in the city
of Vila Nova de Gaia, located in the north of Portugal, where two community practices
initiated in Balteiro’s social housing neighbourhood were identified: “Escola Oficina” and
“Associacao Recreativa Clube Balteiro Jovem™ [1; 2; 3].
According to data provided by Gaiurb, a company responsible for Urbanism, Social Housing
and Urban Rehabilitation in the municipality of Vila Nova de Gaia, the resident population
of the social housing neighbourhoods of this city is characterized by low schooling and
literacy levels, namely, digital literacy.
One of the goals of this research project is to create an online platform to promote these
community practices. The citizens of Vila Nova de Gaia’s social housing neighbourhoods
are the platform’s main target-audience, whom we aim to inspire and motivate to replicate
this kind of initiatives in their own communities. Thus, the present research aims to study
an interface design solution for ECO’s online platform, aiming to guarantee effective use
by its target-audience, individuals with low education and low digital literacy levels.
Focusing on these individuals, a literature review was conducted to identify their difficulties
and necessities when using digital devices, as well as a survey of methods and guidelines
for interface design. Based on these [4; 3; 6], on the analysis of current interface design
heuristics [7; 8], and on the conducted tests, we proposed a new set of interface design
guidelines, to help designers develop solutions that include this type of users. Lastly, these
guidelines were applied during the development of the ECO platform and were validated
through usability testing.
Data from the Census 2021 showed that in Portugal over two million individuals present a
maximum schooling level equal or inferior to grade four, while over a million hasn’t even
completed the fourth grade [9]. These numbers prove the pertinence of the present study
and the high number of individuals that would benefit from interfaces developed according
to their difficulties.

2. LOW LITERACY USERS

Recent literature shows different definitions and methods to identify low literacy users (LLU).
To better understand and define this target audience, a literature review about this category of
users was conducted [4;5;6;10;11].

We identify LLU as adults that, independently of age, IQ) or schooling level, present literacy,
numeracy and cognitive deficits, difficulties in reading, interpreting or writing text [10; 11; 12].
This type of individuals tends to interpret information literally and present low capacity for
abstraction [11]. In addition, independently of previous contact with digital media, these users
also present difficulties interacting with digital interfaces [10; 13].

However, there isn’t a consensus regarding this population’s characterization. For example,
Windisch [12], argues that low literacy individuals also tend to present low education levels.
While Vagvolgyi et al. [10] defend that an individual’s schooling level on its own, doesn’t reflect
their literacy level. The same author reveals that there’s a lack of consistent methods to diagnose
LLU, which difficulties the study and analysis of this audience. Even the definition for LLU used
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in this study matches different literacy levels, depending on the model used.

According to UNESCO’s 2007 model: Literacy Assessment and Monitoring Programme (LAMP),
from a scale of minus one to five, the definition we employ corresponds to levels one and
two [14; 15]. Whilst, in accordance with the Program for International Assessment of Adult
Competencies (PIAAC), used by OCDE, in 2013, from a scale of minus one to five, our employed
characterization of this audience corresponds to level minus one and one [16].

Thus, while understanding the implied limitations, in this study; the participants’ schooling level
was taken as indicative of their literacy level, in addition to indicators presented by GAIURB’s
social services technicians, which reinforce this argument.

2.1 Low literacy users’ difficulties

LLU interact with digital platforms differently from individuals with medium or high literacy
levels, this is due to their specific deficits [17].

LLU showcase a disperse search method, spending more time per page. When confronted
with a task in a digital interface, they usually take eight times longer to complete it, when
compared with common users. LLU also get lost more often during navigation and they
get satisfied with search results earlier. These navigation issues lead to frustration and less
precise search results [17].

Medhi et al. [18] advocate that this user group showcases difficulties in information processing
and analyses, tending to focus on one element at a time. People with low literacy are
incapable of skim reading, they read and analyse contents word by word. When presented
with dense information these users tend to skip ahead [18; 19]. Due to their short-term
memory deficits and their narrow field of vision, LLU tend to forget about the existence of
common actions such as the scroll and back functions [10; 20]. Thus, they ignore elements
outside of the texts flux or elements with lots of information, which results in slow navigation
and reading experiences [18].

In terms of navigation, LLU show difficulties when confronted with hierarchical menus. Due
to their spatial organization deficits, they group information based on personal, hypothetical
or wrong interpretations of concepts, creating hierarchies with few levels [18; 21]. This
way, these users navigate through a trial-and-error technique, experiencing difficulties when
using search engines, due to their writing mistakes [18].

Interpreting visual information is also a problem to this group. Due to their trouble with
abstraction and concentration, they experience difficulties reading high detailed photography
oricons that are too abstract. According to Thies [3], figurative icons or drawings contribute
to an easier interpretation.

To summarize, LLU present several difficulties related to navigation and researching, acquiring,
interpreting and analysing information. Therefore, several interface elements may pose
problems for these individuals experience.

To understand how to handle the referred problems, the next subsection presents
recommendations for the development of accessible user interfaces for LLU, found in
recent literature.

2.2 Methodologies to promote Low literacy users inclusion

LLU present specific difficulties when confronted with digital interfaces. Several authors,
such as Nielsen [10] and Srivastava et al. [6], explore this theme to improve this user’s web
experience.

Authors such as Medhi et al. [20] research different input and output methods, seeking a
solution that limits written language. However, as LLU also show cognitive deficits, this study
focus on authors that explore solutions related to design and interaction, while keeping a
conventional graphical user interface structure. These authors reject the complete removal



Convergéncias: Volume XVI (32), 30 novembro, 2023

of the written word but instead defend its simplification [22].

Barboza & Nunes [23] and Wrench [13] defined several guidelines for text simplification,
aiming to improve the accessibility of both LLU and common individuals. These authors
recommend applying a simple everyday language, avoiding jargon, technical words, double
negative and ambiguity. They also propose a clear and direct writing style, accompanied
by short summaries, headers or small introductions, according to the text’s length. They
also suggest applying descriptions to graphics and illustrations, without breaking the user’s
reading patterns.

Zaphiris et al. [24] and Strivastava et al. [6] recommend highlighting the relevant information
in bullet points and avoiding repeating content. Wrench [13] underlines the need for repeating
the most relevant information at the beginning and end of the medium, employing a direct
writing style, in the active voice, resourcing to words familiar to the reader, considering
their cultural references. On the other hand, Nielsen [20] suggests that the most relevant
information should be presented at the top of each page and on the main page of the platform.
Regarding interface design, a simple and minimalist design is recommended [6], along
with abundant white breathing space to create a less intimidating experience [4; 5; 30]. In
recent literature, a convergence of ideas was identified regarding the need to simplify and
optimise search elements to deal with LLU writing errors [5; 20].

However, distinct guidelines were detected concerning the user experience. Nielsen [20]
stressed the relevance of applying a single column design and using the scroll function,
while Srivastava et al. [6], advise for the explicit accent of the scroll element. On the other
hand, Zarcadoolas et al. [19] defend a design that doesn’t require the use of this element.
Regarding the platform’s navigation, several authors agreed on the need to simplify these
users experience, due to their deficits in information processing and analyses, as well as
spatial organization deficits [18; 20]. Nielsen [17] suggests applying linear menus, while
Medhi et al. [18] advises for list menus, and Zaphiris et al. [24] propose using hierarchical
menus with few levels. Even though several authors agree on the need to simplify navigation
for this audience, there isn’t a clear explanation on how to achieve that. Authors suggest to
incorporate redundancies in all pages, through indexes and navigation history [19]. They
recommend prioritizing relevant elements at the top of pages [20], but also defend avoiding
duplication of content [6; 24].

The best method to highlight elements is also debated. Wrench [13] suggests that full word
capitalization should be avoided, the author defends underlining or bolding certain concepts,
instead. Nielsen [20] proposes changing the texts colour, while Zaphiris et al. [24] defend
transforming the shape of the element, considering that the color change should be very slight.
On the other hand, several of the analysed suggestions align with guidelines from Nielsen’s
heuristics [8] and Norman’s design principles [7], such as: supporting recognition rather
than recall; providing simple and easy to use error messages; limit choices to reduce user
errors; providing help and documentation; and developing a connection between the system
and the real world.

In recent literature, a significative consensus on methodologies to improve LLU” accessibility
can be identified. These include the optimization of search elements, employing a clear
and simple language, and applying a simple navigation system. Clear guidelines on how to
simplify and improve these users’ navigation weren’t found, while distinct opinions regarding
topics such as scroll, information presentation and content highlight were identified [13; 20].
Aiming to group and synthesize existing information found in this literature review, as well
as to bring clarification and propose enhancements, a new set of guidelines to help designing
accessible user interfaces for LLU was defined.

2.3 Guidelines to promote accessibility for low literacy users

The proposed guidelines were developed based on the presented literature review, taking into
account the existing suggestions and the LLU” difficulties. We also considered current design
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references such as Norman’s principles [7] and Nielsen’s heuristics [8]. We recommend that,
in each project, profound research is carried out on the target users, analysing their specific
problems and difficulties, to interpret guidelines in line with these specificities.

These suggestions result from the adaptation of current reference heuristics and recommen-
dations [6; 17], while simultaneously defending specific viewpoints [25]. 12 guidelines where
developed, being characterized in four groups: Design; Language and Information; Navigation;
and Error Prevention (table 1).

Tema Recomendacgio

Design R1: Manter um desenho minimalista e simples

R2: Limitar a informacao no ecra ao seu essencial

R3: Utilizar as indicagdes visuais de um modo prudente

R4: Visar o reconhecimento e nao a recordacao

Linguagem e R5: Utilizar uma linguagem clara, concisa, direta e 6bvia
informacao

R6: Limitar a informacao ao seu essencial

Navegacao R7: Utilizar navegacao simples

R8: Oferecer visibilidade do estado do sistema

Prevencao de R9: Otimizar a tarefa de pesquisa
Erros . , . . ..
R10: Considerar a falta de memoria e de escrita do utilizador
Table 1
R11: Fornecer mensagens de erro simples e claras Guidelines for interfaces design
for low literacy users.
R12: Oferecer ajuda e documentagao Source: [25].

3. METHODOLOGY

This study applied a Design Thinking, user centred methodology. Thisiterative and explorative
method is considered a creative problem-solving strategy [26]. In this study, we employed
the Design Thinking model proposed by the Nielsen Norman Group, which is composed
of three main phases [27]: Inspiration, Ideation and Implementation.

In the first stage, in order to create empathy with the target-audience and characterize
it, data was collected and analysed. Through a literature review, the low literacy and low
schooling users were identified and characterized. In this stage the user personas were also
defined, highlighting their objectives and difficulties with interfaces. In the following phase,
Ideation, multiple hypotheses were generated to answer the previously identified problems.
For that, wireframe iterations were developed. Lastly, in the Implementation phase, the
final solution was designed, so that in a subsequent analysis its main problems and qualities
could be identified. In the last stage, a high-fidelity prototype was created, and usability
tests were conducted.

Afterwards, during the usability testing, the System Usability Scale (SUS) was adopted, as to
collect valid and quantifiable data, regarding the online platforms usability. The SUS allows
to generate results in a scale from 0 to 100, which enables its interpretation in relation to
other similar products [28; 29; 30]. According to Sauro’s analysis [31], results between 0 and
50 mean that the usability is not acceptable, results between 50 and 70 point to a marginal
usability and when they are above 70 they tell that the platform has an acceptable usability.
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Fig. 1

Homepage Interface.
Source: Self-source, 2023.

4. ONLINE PLATFORM’S DEVELOPMENT

The development of the ECO’s online platform, available at https://eco.ipca.pt, went
through a user focused, iterative design process, based on the Design Thinking methodology.
We started by identifying user personas, analysing their difficulties and necessities through
the elaboration of user scenarios. User personas correspond to fictitious descriptions of
a typical user of the product being studied, while user scenarios are descriptions of the
everyday interaction between the user and the platform [32; 33]. These methods allowed
to stay focused on the target-user during the whole development process. Based on this
information, the interface’s contents were organized, and the information architecture
structured.

Then, simple low-fidelity sketches were developed, allowing for the exploration of different
concepts. Initially, we tried to apply a single column design. The goal was to avoid positioning
elements side by side, to minimize LLU’s difficulties with skimming text. However, we realized
that this approach would require extra-long pages, a low effective solution considering LLU’s
memory deficits. Thus, in the final structure a two-column design was applied.

In the high-fidelity wireframes, we aimed to apply a minimalist design, using a simple colour
palette with two colours and respective tone scales: blue and black. We tried to separate
each section with a different background colour, and used lots of spacing between elements,
applying guidelines 1,2,4 and 10 (Figure 1).

Quem Somos

Casos de estudo

Associacdo Recreativa
Clilha Balkaira lavams

On the homepage, short, concise paragraphs were used and images were highlighted so
that the main information could be read easily and briefly. To this end, recommendations
five and six were taken into account: “use clear, concise, direct and obvious language” and
“limit information to its essentials” (Figure 1). On the “About” and “Team” pages, some
information was collapsed and could be expanded, in order not to overload the user and
to apply recommendation number six (Figure 2). In the same way, the technical content
was placed on secondary pages of the platform.

Regarding navigation we decided for a single, top-fixed menu, as to simplify users’ interactions
and implement guidelines 7 and 8 (Figure 2). The menu is one of the few elements that has
visual cues since it is interactive, as are the buttons. The goal was to limit the visual cues
used to highlight elements, as referred by guideline 3.



Convergéncias: Volume XVI (32), 30 novembro, 2023

Some guidelines, like number 9: “optimize search tasks” weren’t applied in this platform,
as they don’t fit its needs. The same happened with guidelines 11 and 12.

ERmE
=)

Timki s it
Brmss o N Commmi e e mrmnoE g n ey i oy . r e

After the wireframe’s approval, the high-fidelity prototype was developed using Figma
software. Lastly, usability tests were conducted as described in the next section.

5. TESTING AND RESULTS

The goal of usability testing is to determine if an online platform presents an intuitive and
pleasant navigation experience, and to identify possible usability deficiencies as well as
suggestions for improvements.

Based on Nielsen’s [34] studies, two testing sessions were conducted, each involving five users.
According to Nielsen [34], after five users, the comments and reactions of the participants
begin to repeat themselves, adding no new information for analysis. Each session had a
different target-group: the first session was conducted with LLU, the second session had
medium to high literacy users. The goal of this second session was to confirm that medium to
high literacy users wouldn’t be penalized for using an online platform adapted towards LLU.
At the start of the usability tests, we presented a small introduction of the project, explaining
the purpose of the evaluation. We then asked the participants to share their process by
speaking out-loud, adopting the concurrent-think-aloud method. Afterwards, pre-test
questionnaires were distributed as to identify biographical data and register the participants
literacy levels and digital habits.

After the questionnaire was filled, each participant had access to a computer with the prototype.
The facilitator presented the tasks one at a time, registering the users’ behaviours or comments
for the online sessions. In total, five tasks were proposed (Appendix 1), which were defined
based on the user personas created. The tasks provided were realistic and achievable, without
describing the step-by-step solution, as to not provide the answer to the users [35; 36].
Lastly, the post-test questionnaires were delivered (Appendix 2) with some generic questions
about the project and the platform, along with a SUS questionnaire.

The first testing session took place in-person, with five users, aged between 51 and 60 years
old, and low literacy skills, namely digital. In this session each test took around 45 minutes
to be completed, including the questionnaires.

Fig. 2

About page Interface.

Source: Self-source, 2023.
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Table 2

Results from System Usability
Scale Questionnaires.

Source: Self-source, 2023.

In these qualitative tests, we confirmed these users’ difficulties using digital devices. Two
individuals showed trouble using the mouse, which complicated their experience and led to
user frustration. These users showed a tendency to get distracted and frustrated during the
usability tests. In several moments the facilitator had to intervene to help users complete the
tasks. However, these difficulties didn’t reflect themselves in the answers to the questionnaires.
Chadwick-Dias et al. [37] and Sonderegger et al. [38] found similar situations, where users
reported good usability, even tough test facilitators saw difficulty and excessive time spent
per task.

Brownan [39] pointed out that these users’ low confidence with technology was an impacting
factor in usability testing. We identified two users who reported feeling insecure when using
the internet; one of the users showed indifference and two others reported slight confidence.
It was also noted that four of the five users highlighted the relevance of the platform.
After the tests, the collected data from the SUS questionnaires was analysed and interpreted,
being later translated into a scale from 0 to 100. This session averaged at 73.5, which represents
the way users perceived the usability of the platform [29; 30; 40]. Sauro [31], through the
analysis of a vast number of platforms and respective results, created a qualitative evaluation
scale of usability tests, classified between A (highest grade) and I (lowest grade). According
to this scale, the result of 73.5 would correspond to a B grade, or an acceptable usability.
The second session was conducted asynchronously online, with five users, aged between 20
and 59 years old, with schooling levels equivalent to or higher than high-school level. Each
session took about 20 minutes. The average of the SUS questionnaire evaluation was 95.5.
This average corresponds to an A grade, which means that the platform was perceived by
users as excellent and its usability was acceptable.

We confirmed that LLU take longer to complete tasks, present more difficulties and a
greater tendency to give up on tasks, as referred by authors such as Kodagoda et al. [17].
We understand the advantages and limitations of the design guidelines created. These
supported the design process, serving as a base for an accessible platform for LLU, and
users with medium to high literacy:.

First session

Utilizador Schooling SUS Result
1 6th grade 77.5
2 9th grade 80
3 6th grade 65
4 9th grade 75
5 4th grade 70

Second session
1 University degree 97.5
2 University degree 95
3 High School 97.5
4 University degree 97.5
5 University degree 90

6. DISCUSSION AND CONCLUSION

This study focused on researching, analysing and testing methodologies and guidelines for
developing user interfaces accessible to low schooling and LLU. Through the solution de-
veloped for ECO’s online platform it was possible to test and validate the feasibility of the
created guidelines.
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The present study allowed to confirm and corroborate several ideas identified in current
literature, such as the existence of differences between the web experience of LLU and me-
dium to high literacy users [6; 20]. We confirmed that LLU need more time to complete a
task [17] and that there’s deviations from the precepted difficulties and real difficulties these
users experience [37; 38].
This article also compiles several information about LLU, namely those present in table 1, to
which we added the main inclusive design guidelines for this type of audience, highlighting
the need to “consider the users low memory and writing capabilities”, which corresponds to
guideline 10, from table 1.
The results from the usability tests and SUS questionnaires revealed the good performance
and usability of the online platform, as well and the viability of the Design guidelines created
in this research. It should be clear that, despite the relevance of these guidelines, they are a
support tool, which must be personalized according to the research and empathy processes
taken with the target-audience. Furthermore, usability testing is an integral part of the process,
fundamental to the validation of the solutions.
In this research, we confirmed several differences between low literacy and medium to high
literacy users, namely, time spent per test, attention showed during task execution and con-
fidence level with digital devices. LLU present inconsistencies between their answers to the
questionnaires and the observations of the facilitator, specifically in their perceived difficulties.
We understand that these users present a very different relationship to usability tests, when
compared to common users.
In this study, it wasn’t possible to apply all created guidelines to ECO’s platform due to its nature.
It would be interesting to apply and test these guidelines in future studies, namely guidelines:
9, 11 and 12: “optimizing research tasks”; “providing simple and clear error messages” and
“providing help and documentation”.

7. ACKNOWLEDGEMENTS

This study was funded by the Foundation for Science and Technology (FC'T) through National
Funds, with the reference EXPL/ART-DAQ/0037/2021.

8. REFERENCES

[1] Martins, N., Brandao, D., Guimaries, L., Penedos-Santiago, E., Brandao, D. (2023) “The
Importance of Communication Design in the Process of Disseminating Community Practices
in Social Neighbourhoods: The Balteiro”, Comunicacao e Sociedade, vol. 43. https://doi.
org/10.17231/comsoc.43(2023).4455

[2] Vasconcelos, J., Martins, N., Brandao, D., Pereira, L., Raposo, D. (2024) Redesigning the
Visual Identity of Non-profit Organizations: The Case Study of Escola Oficina. In N. Martins
& D. Raposo (Eds.), Communication Design and Branding: A Multidisciplinary Approach.
Springer Series in Design and Innovation, vol. 32, pp. 57-76. Cham, Switzerland: Springer.
https://doi.org/10.1007/978-3-031-35385-7_4

[3] Vasconcelos, J., Martins, N., Brandao, D., Penedos-Santiago, E. (2023) Visual Identity of
Non-profit Organizations: Escola Oficina, a Case Study Plan. Advances in Design and Digital
Communication: Proceedings of the 6th International Conference on Design and Digital
Communication, Digicom 2022, November 3-5, 2022, Barcelos, Portugal. Springer Series in



Convergéncias: Volume XVI (32), 30 novembro, 2023

Design and Innovation, vol 27. Springer, Cham. pp. 675-686. https://doi.org/10.1007/978-
3-031-20364-0_57

[4] Kodagoda, N., Wong, B. L. W., Rooney, C., & Khan, N. (2012). Interactive visualization for
low literacy users: From lessons learnt to design. Conference on Human Factors in Computing
Systems - Proceedings, 1159-1168. https://doi.org/10.1145/2207676.2208565

[5] Thies, I. M. (2014). User interface design for low-literate and novice users: Past, present
and future. Foundations and Trends in Human-Computer Interaction, 8(1), 1-72. https://doi.
org/10.1561/1100000047

[6] Srivastava, A., Kapania, S., Tuli, A., & Singh, P. (2021). Actionable UI Design Guidelines
for Smartphone Applications Inclusive of Low-Literate Users. Proceedings of the ACM on
Human-Computer Interaction, 5(GSCW1). https://doi.org/10.1145/3449210

[7] Norman, D. (2013). The Design of Everyday Things (Revised edition). Basic Books.

[8] Nielsen, J. (2020). 10 Usability Heuristics for User Interface Design. https://www.nngroup.
com/articles/ten-usability-heuristics/

[9] Instituto Nacional de Estatistica, PORDATA. (2021, Agosto). Populagao residente com 16 a
64 anos e 65 an 89 anos: por nivel de escolaridade completo mais elevado. PORDATA. https://
www.pordata.pt/Portugal/Popula®oc3%a7%c3%a3o+residente+com+16+a+64+anos+e+6
S+a+89+anos+por+n®ec3®advel+de+escolaridade+completo+mais+elevado-332

[10] Vagvolgyi, R., Coldea, A., Dresler, T., Schrader, J., & Nuerk, H.-C. (2016). A Review about
Functional Illiteracy: Definition, Cognitive, Linguistic, and Numerical Aspects. Frontiers in
Psychology, 7. https://dot.org/10.3389/1psyg.2016.01617

[11] Bulaji¢, A., Despotovi¢, M., & Lachmann, T. (2019). Understanding functional illiteracy
from a policy, adult education, and cognition point of view: Towards a joint referent framework.
In Zeitschrift fur Neuropsychologie (Vol. 30, Issue 2, pp. 109-122). Hogrefe Publishing GmbH.
https://doi.org/10.1024/1016-264X/a000255

[12] Windisch, H. C. (2015). Adults with low literacy and numeracy skills: A literature re-
view on policy intervention. OECD Education Working Papers. https://doi.org/https://doi.
org/10.1787/5jrxnjdd3rk-en

[13] Wrench, W. M. (2012). Design and evaluation of illustrated information leaflets as an
educational tool for low-literate astham patients.

[14] Ercikan, K., Arim, R., Oliveri, M., & Sandilands, D. (2008). Evaluation of the Literacy
Assessment and Monitoring Programme (LAMP)/UNESCO Institute for Statistics (UILS).

[15] United Nations Education Scientific and Cultural Organization Institute for Statistics
(2005). Literacy assessment and monitoring program. https:/ /uis.unesco.org/sites/default/files/
documents/literacy-assessment-and-monitoring-programme-lamp-information-brochure-en.pdf

[16] Organizations for Economic Co-operation and Development (2013). Technical Report of
the Survey of Adult Skills (PIAAC)

[17] Kodagoda, N., Wong, B. L. W., & Wong, W. (2008). Effects of Low & High Literacy on User
Performance in Information Search and Retrieval. https://doi.org/10.1145/1531514.1531538



Convergéncias: Volume XVI (32), 30 novembro, 2023

[18] Medhi, I., Lakshmanan Meera, Toyama Kentaro, & Cutrell Edward. (2013). Some evi-
dence for the impact of limited educatin on hierarchical user interface navigation. CHI 2013:
Changing Prespectives, 3320.

[19] Zarcadoolas, C., Blanco, M., Boyer, J. I, & Pleasant, A. (2002). Unweaving the web: An
exploratory study of low-literate adults’ navigation skills on the world wide web. Journal of
Health Communication, 7(4), 309-324. https://doi.org/10.1080/10810730290088157

[20] Nielsen, J. (2005, March 13). Lower-Literacy Users: Writing for a Broad Consumer Audience.
https:/ /wwwnngroup.com/ articles/writing-for-lower-literacy-users/

[21] Kodagoda, N., William Wong, B. L., & Khan, N. (2010, September). Open-Card Sort to
Explain Why Low-Literate Usersabandon their Web Searches Early. https://doi.org/10.14236/
ewic/HCI2010.52

[22] Knoche, H., & Huang, J. (2012). Textis not the enemy-How illiterates use their mobile phones.

[23] Barboza, E. M., & Nunes, E. M. de A. (2007). The Brazilian governmental websites and its
readability to users with low literacy level. Inclusio Social, Brasilia, 2(2), 19-33. www.ibope.com.br

[24] Zaphiris, P, Kurniawan, S., & Ghiawadwala, M. (2007). A systematic approach to the de-
velopment of research-based web design guidelines for older people. In Universal Access in the
Information Society (Vol. 6, Issue 1, pp. 59-75). https://doi.org/10.1007/510209-006-0054-8

[25] Guimaraes, L., Martins, N., Pereira, L., Penedos-Santiago, E., & Brandao, D. (2022). Interface
design guidelines forlow literature users: a literature review. Proceedings of the 2022 6th Internatio-
nal Conference on Education and E-Learning, 29-35. https://dot.org/10.1145/3578837.3578842

[26] Dam, R. I, & Siang, T. Y. (2022). The History of Design Thinking. https://wwwinteraction-
-design.org/literature/article/design-thinking-get-a-quick-overview-of-the-history

[27] Gibbons, S. (2016, Julho 31). Design Thinking 101. https://www.nngroup.com/articles/
design-thinking/

[28] Brooke, J. (1996, August 27). Sus: a “quick and dirty” usability scale. Usability Evaluation
in Industry.

[29] Brooke, J. (2013). SUS: a retrospective. Journal of Usability Studies, 8(2), 29-40.

[30] Sauro, J. (2011). Measuring usability with the system usability scale (SUS). Measuringu.
https://measuringu.com/sus/

[31] Sauro, J. (2018, September 19). 5 ways to interpret a SUS Score. https://measuringu.com/
Interpret-sus-score/

[32] Cooper, A., Reimann, R., Cronin, D., & Cooper, A. C. N.-Q. 9. U. C. 2007. (2007). About
84 face 3: the essentials of interaction design (3rd ed.). Indianapolis, IN: Wiley Pub

[33] Marshall, R., Cook, S., Mitchell, V., Summerskill, S., Haines, V., Maguire, M., Sims, R., Gyi,
D., & Case, K. (2015). Design and evaluation: End users, user datasets and personas. Applied
Ergonomics, 46, 311-317. https://doi.org/10.1016/j.apergo.2013.03.008

[34] Nielsen, J. (2000, March 18). Why You Only Need to Test with 5 Users. https://www.
nngroup.com/ articles/why-you-only-need-to-test-with-5-users/



m Convergéncias: Volume XVI (32), 30 novembro, 2023

[35] McCloskey, M. (2014, January 12). Turn user goals into task scenarios for usability testing,
https:/ /wwwnngroup.com/articles/ task-scenarios-usability-testing/

[36] Schade, A. (2017, April 9). Write better qualitative usability tasks: top 10 mistakes to avoid.
https://www.nngroup.com/ articles/better-usability-tasks/

[37] Chadwick-Dias, A., McNulty, M., & Tullis, T. (2002). Web usability and age. ACM
SIGCAPH Computers and the Physically Handicapped, 73-74, 30-37. https://doi.
org/10.1145/960201.957212

[38] Sonderegger, A., Schmutz, S., & Sauer, J. (2016). The influence of age in usability testing,
Applied Ergonomics, 52, 291-300. https://dot.org/10.1016/j.apergo.2015.06.012

[39] Brosnan, M. (2002). Technophobia: The psychological impact of information technology
[40] Bangor, A., Kortum, P, & Mille, . (2009). Determining what individual SUS scores mean:

adding an adjective rating scale. Journal of Usability Studies, 4(3), 114—123. https:/ /uxpajournal.
org/determining-what-individual-sus-scores-mean-adding-an-adjective-rating-scale/

9. APPENDICES

Appendix 1

Tasks administered during usability testing.

Task 1 Imagine you’ve been told about creating self-initiated projects and you’ve been shown the
ECHO website to see examples. Enter the website and find a project that catches your
attention.

Task 2 | Let's say you’re interested. Iind out more about the project.

Task 3 | Let’s say you wanted to talk to the project manager. Find out more about him.

Task 4 | Consider that you found the ECHO research project interesting. Find out more about it.

Task 5 | Identify the results of the ECHO project.




Appendix 2

Post-usability testing questionnaire.

Name:

Date: / _/ User n’:

Consider the ECO platform presented to you and indicate, from 1 to 5, the degree to which
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you agree with the following statements.

1
(Strongly
disagree)

2

(Disagree)

3
(Neither
agree nor
disagree)

4
(Agree)

5
(Strongly
agree)

I think I would like to use this system
frequently.

I think the system is unnecessarily complex.

I think the system was easy to use.

I think I would need support from a
technician to be able to use this system.

I think the functions of this system were well
integrated.

I think there were too many inconsistencies in
this system.

I imagine that most people would learn to use
this system quickly.

I found the system very complicated to use.

I felt confident using the system

10

I needed to learn a lot of new things before
using the system.

1. Have you used a similar website before?

2. Do you find the content of the website relevant?

3. Did you find the information accessible and easy to understand?

4. Do you think it 1s possible for a project created in a socially disadvantaged context to be

successful?

5. Did you understand the objectives of the ECO project?

6. Do you have any other suggestions or comments?
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Please indicate from 1 to 5 how much you agree with the following statements.

1 2 3 4 5
(Strongly (Disa- (Neither (Agree) (Strongly
disagree) gree) agree nor agree)

disagree)

I felt that I completed the tasks quickly.

I felt it was difficult to complete the tasks.

I understood the information presented.

B [0 | N

I feel more informed about
self-initiated practices in socially
disadvantaged contexts.

I don’t believe in the future of the projects
presented.

After these examples, I'm thinking of
starting a similar project.

I didn’t understand the objectives and
purpose of the ECO project.
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