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Abstract. Search engines are often used to retrieve content on the Web, but it is
not a simple activity for low-literate users since they have to know the technol-
ogy and create strategies to query and navigate. Their interaction with search
engines differ from high-literate users on strategies used, perception, communi-
cation and performance. In order to improve search engines and create solu-
tions, we need to understand these users' needs. This research aimed to identify
how search engine features influence the interaction of low-literate users. We
analyzed the interaction of ten users through user tests that were part of a case
study. Based on a limited set of features of a specific search engine, we identi-
fied what features were used, the perception about them and some barriers faced
by these users. This study led to a list of recommendations for the development
of search interfaces focused on low-literate users.
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1 Introduction

The available tools on the Web are part of everyday life [1] and perform a social role
especially for users with disabilities [2]. Therefore, there should be no barriers to
access the Internet. There are users who have limitations related to literacy that can
jeopardize the interaction mainly because the available content on the Web is mostly
textual [3].

To help users to retrieve this content, search engines are often used: 80% of the
access to Web pages comes from these tools [4]. Search involves analyzing different
types of media, so it is a mentally exhausting activity that requires focus and attention
[5]. Low-literate users have some limitations, particularly related to the strategies they
use to conduct a search and the perception of interfaces [6-7]. Besides that, high-literate
users interact with such tools in a different manner than low-literate users [3], [8].

In order to improve low-literate users experience on the Web, search engines
should accomplish their mental models. Designers and developers should know how
they interact with this kind of tools, what features are used and how they influence on
user experience.

This research aimed to identify how search engine features influence the interac-
tion of low-literate users. We observed how the interaction takes place and identified
some barriers faced by these users. In order to do this, a case study was conducted
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leading us to a list of recommendations for the development of search interfaces fo-
cused on low-literate users.

Besides this introduction, this article is structured as follows: section 2 presents lite-
racy concepts; section 3 presents related work; section 4 presents methodology; section
5 explains how the study was conducted; finally, section 6 presents conclusions.

2 Literacy in Brazil

According to United Nations Educational, Scientific and Cultural Organization
(UNESCO), literacy can be analyzed by different perspectives and conceptualized in
different ways. A common understanding about literacy involves oral, reading and
writing skills, besides abilities with logic, mathematics, symbolic analysis (images
and sounds) and text interpretation [9]. Nowadays it is a common approach to consid-
er that these skills must be contextualized and they are not developed equally among
different individuals. Besides, literacy concept also considers functional aspect that
means the ability to apply oral, reading and writing on different areas of daily life, as
in computing, ecology, health and other areas [9].

The concept of functional illiteracy varies from region to region. In Brazil, federal
agencies as Brazilian Institute of Geography and Statistics (IBGE) adopt the same
criteria as UNESCO to define function illiterates: people between 15 and 64 years
old, which lack mastery of skills in reading, writing, calculations and science, corres-
ponding to an education of less than four years of study [9-10]. In Brazil, it corres-
ponds to incomplete 4™ grade of elementary education. A research performed by
IBGE showed that 29 million people in Brazil are functional illiterate that means
more than 20% of the total population [10].

In this work, we adopt this concept but we call the participants as “low literate us-
ers”, once one of the protocols used to guide the study recommended not to call them
functional illiterates [8].

There are other criteria that could be used on the study instead of considering only
age and years of study on formal education. There are institutions that developed
specific literacy and numeracy tests, with levels of difficulty and punctuation, to eva-
luate people’s skills in reading, writing, calculations and science. However, these tests
are private, so there are no public tools that allow us to classify users this way [8].

3 Related Work

3.1 Taxonomy of Web Search

Web search can be categorized in three groups: (a) informational, when users want to
find more information about a topic; (b) transactional, when users want to perform
operations after searching, as downloading a file; (c) navigational, when users want to
find a site from some organization they already know [4], [11-12].
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3.2  General Users’ Behavior

Some studies address general users’ behavior when using search engines: On informa-
tional or transactional queries, users usually focus on the title and description of a
search result. Images are also an expected type of media, but videos can distract users
once it is not possible to comprehend its full meaning quickly [4]. On navigational
searches, users tend to ignore results from the fourth position on and they focus also
on the URL [4].

If users do not find what they want on first results, they tend to perform another
search [13]. Users are usually influenced by suggested results’ relevance, identified
through positioning [14-15].

Another study identified that experience influence users’ behavior. Novice users
adopt search strategies less flexible than expert ones, have difficulty to formulate a
query and do not know how search engines work [16]. Another study stated that only
a few users know how to use advanced features [17].

A study about terms suggestion showed that most users preferred to refine the
query manually [18]. On other study some people stated that this feature was helpful
but it was also a distraction. However, after a week of log analysis, users started to
use it in an iterative way [19].

Users usually do not know how the search engine works. It creates incorrect expec-
tations about outcomes. Explanations presented about how search engine works helps
users to understand outcomes [20].

Some studies showed that grouping results by categories is a good way to present
them [21-22]. Present a good description of the outcomes is also helpful. Some stu-
dies showed that summarization of the page and highlighting terms were good to im-
prove result analysis [23-24].

3.3 Low-Literate Users’ Behavior

Low literate users usually do not check correctness of information [6]. These users
usually cannot scan results as high literate users do [4], so they need to read every
word to understand information [6]. They tend to have more difficulty recovering
from errors or changing search strategy. They also become confused when navigating
in pages full of information and links. Their performance is usually worst when com-
pared to high literate users, since they take longer to finish tasks, spend more time on
the same page and visit more pages [6].

A study stated that they need features that support decision about results such as in
which link they should click or if information is relevant or not. The same study men-
tions that this kind of feature is more important than the ones to support them to de-
fine query [25].

No study was found about how search features influence low-literate users. This
paper shows how search features affect low-literate users’ experience, mainly Brazili-
ans whose first language is Portuguese.
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4 Methodology

This was a qualitative and exploratory research. The research took place in Rio de Janei-
ro, Brazil, and consisted of a case study to analyze the interaction of ten low-literate
users with Google search engine through user tests. The participants were between 15
and 64 years old and had less than four years of study on formal education [9]. They
were all Brazilians from different regions of the country.

This approach can be considered limited because it does not consider extracurricu-
lar capabilities and years of study are related to a feasible educational goal by Brazili-
an government [4]. If other criteria were used to select participants, maybe other
results could be found.

Tests were operationalized through "Protocol for conducting usability testing with
a focus on accessibility" [26], that defined steps to accomplish planning, preparing,
conducting and reporting results, and "Protocols for Web accessibility evaluation
involving functional illiterates" [8], that details the approach and execution of the user
tests.

People were recruited in schools with youth and adults education classes, churches
and residential buildings. As recommended by the protocol [8], a portable usability
lab was set and used on the tests that were performed in various locations to facilitate
transportation for participants.

A questionnaire was applied in order to find more information about users’ profile.
Based on this, Google was chosen for observation once it was the main search engine used
for all participants. Besides that, search volume on this search engine corresponds about to
66% of all searches on the Web [27-29]. In 2011, Google Brazil (www.google.com.br)
reached more than 92% of searches performed by users in Brazil [30].

The search engine was explored on its default state and all features were available
with no customization. A limited set of features related to activities such as writing,
reading and formulating search, guidance, navigation and feedback were selected for
analysis. This set consisted of: auto complete, spell checker, related searches, ad-
vanced search, filters, layout (header, search bar, advertisements, pagination and foo-
ter), search results, keyboard navigation, "I'm Feeling Lucky" button, and Google
Instant features (as page and result preview). Some aspects such as simplicity of the
text, amount of terms used, how they elaborate a query, perception and orientation
were also analyzed.

The case study consisted of two units of analysis. On the first unit five users inte-
racted with Google search engine to perform five tasks that varied by difficulty level.
The first three tasks were considered easy and it was expected that all participants
concluded all of them to finish the test. The fourth task was considered a medium task
since it involved notions of magnitude, as maximum and minimum and advanced
vocabulary. The fifth one was considered a difficult task since it involved notions of
history, current events and interpretation skills. Tasks also varied by search goals,
since three of them were informational tasks, one was navigational and one transac-
tional. Test could finish after five tasks concluded or thirty minutes, what have
happened earlier. After the test, each user was interviewed and answered questions
about perception of the features” utility.
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On the second unit, five other users interacted with two resources that were not
used on the first unit of analysis by anyone, but were considered useful: filters and
advanced search. Before performing each task of this unit, a video was shown teach-
ing how to use each feature.

Textual material used in the study, including the questionnaire, tasks and informed
consent, were prepared with the assistance of a checklist for plain writing for Web
[31]. Data was analyzed following Four-Phase Framework for Search [32]. This
framework states that every search consists of four main phases that are formulation,
action, review of results and refinement. Features were grouped on these categories
and analyzed according to each phase’s goals.

5 Case Study

Three men and two women participated of each unit of analysis. Data collected on
questionnaires indicated that eight users were less than two years of experience with
internet and two were less than five years. Despite the wide range of age adopted as
criteria, we selected users who had similar education and experience with computers
in order to minimize a possible bias caused by age difference. Five participants said
they usually ask for help when using search engines. Eight participants indicated that
the main difficulty is to know whether a word is spelled correctly. The result analysis
was also considered a difficult task by six participants. On the other hand, seven par-
ticipants stated they were comfortable when they need to formulate a query. Regard-
ing to search topics, products were the most mentioned (cited by eight participants),
followed by music and videos (both mentioned by seven participants).

5.1 Recommendations for Search Engine Development Focusing on
Low-Literate Users

Below are presented the recommendations developed based on observation of low-
literate participants during user tests:

1. Provide features that help writing and problem formulation (like "spellchecker",
"autocomplete" and "related searches"). Show changes made by the "spellcheck-
er" as soon as the results are presented, positioned above the results, so they are
quickly visualized. Present results corrected by "spellchecker" and provide feed-
back, indicating that terms were changed. Show terms suggestion to complete the
query while user types next to the search field to enable quick viewing. Show the
feature "related searches" below the results for easier query refinement.

2. Provide "filters" not only for refinement, but also for formulating the query. In
both cases, filters should be formatted as categories or as a menu. Place "filters"
in areas with less emphasis, such as the header of the page. Present results related
to "filters" or categories in a different format from conventional results.

3. Provide a large text box to write the query. The terms that the user typed should
not be hidden so he does not forget the words he used and do not get confused
about the research problem.
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. Low-literate users cannot handle too much information at the same time and get

confused with lots of text, so display around seven main results at a time (at least
five and at most nine). In general, people feel more comfortable to handle this
amount of results [33]. Secondary outcomes that lead to internal pages of a web-
site can be displayed once they not hinder the understanding of users, but should
not be excessive.

. Present the results divided into pages and display a paging feature to navigate be-

tween them, positioned at the end of the results page. Also use the expression
"see more" beyond the page numbers, because this term is more familiar to users.

. Provide a visual indication of results' relevance, which is not only showed by the

page rank and positioning on the page. Positioning has not a clear meaning for
these users.

. Do not present other media formats or filtered results among the conventional

results because it confuses users. Allocate a page area to present this kind of
outcome.

. Display the title and description for a result emphasizing the first one. Show other

information as the URL on demand, only if user requests. Generally, low-literate
users do not visualize this information and do not use it to decide whether to click
on a result. Search terms should be highlighted on the description, in order to
keep user focused on the subject of task. Distinguish snippets extracted from dif-
ferent parts of a website through background colors, for example. Avoid using
suspension points for that.

. Features that provide instant feedbacks are recommended, however, should be

prominently displayed so they can be readily seen.

Provide features to help users to decide whether or not to select a result. These
inputs should be showed only on demand. For example, "page preview" feature
provides inputs to the user to decide whether to select a result, but it's not used
by low-literate users once they cannot comprehend what is in the page without
reading carefully its content.

Advanced features such as "keyboard navigation", can be available if the inter-
face is also used by advanced users. However, low-literate users do not make use
of these resources.

The footer area of the results page is less visualized. Provide information that
does not need emphasis in this area.

Use tips and directions about the use of the interface so that it does not distract
users nor overload the page with lots of information.

Conclusion

During this research, a set of recommendations was developed, considering low-
literate users’ preferences, such as writing instead of reading and features that don’t
impact performance. They also addressed issues related to user’s needs such as: (1)
features to assist them in writing and formulating search problem, (2) minimize dis-
tractions, (3) provide clear and visible feedback, (4) provide instructions about search
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engine behavior, (5) facilitate recovery from errors, (6) provide ways to stay focused
on one activity at a time, (7) decrease the amount of text and results, (8) organize
search results by categories.

These recommendations still need a validation since it was not addressed on this
study. Despite the similarity with other search engines, generalization should be carried
carefully once no tests on other tools were performed to validate the guidelines at this
time. These recommendations can assist developers in creating interfaces for search
engines or search features within websites. It is expected that interaction of low-literate
users is enhanced on this kind of tools and they find information more easily.
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