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Abstract. The Spatial Data Infrastructure (SDI) are a set of policies, standards and procedures under which organizations and technologies interact to encourage more efficient use, management and production of geospatial data (FGDC, 1997). Access takes place by means of a website known as a geoportal, which serves as the main point of access to updated and reliable geospatial information arising or not from the official institutions that produce them.  Nonetheless, the IDE geoportal structures do not match the needs of different user profiles likely to access them when seeking Geospatial Information (GI), which results in their limited use. 
The article submitted proposes to assess the National Spatial Data Infrastructure (INDE, in portuguese) in accordance with usability parameters, with grounds on the GeoTest Project (National Land Survey of Sweden, University of Gavle, 2012) with adaptations to the Brazilian case jointly with a subjective assessment test, the System Usability Scale (SUS).
The method is based on ISO 9241-11 and divides the usability assessment into three distinct sub-parts: effectiveness, efficiency and satisfaction. The usability test provides geoportal developers with data to validate functions and a layout to improve user assistance. Hence, it is intended to assess improvements for the progress of applications in order to assist participating organizations as well as geoinformation users, by means of the percentages obtained in the tests performed.
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1. Introduction
There are currently a number of global and regional actions such as the Infrastructure for Spatial Information in the European Community (INSPIRE) and the United Nations Initiative on Global Geospatial Information Management (UN-GGIM), for development of policies and practices that refer to Geospatial Information. These actions are intended to share and recover information through Spatial Data Infrastructure (IDE). The key virtue of IDE is to provide an environment in which all the parties interested in geospatial information (GI) may cooperate and interact to achieve their ends. 
An IDE allows locating, exploring and accessing available data and information. Access to geospatial information may be helpful in detecting demands and informing public administrators, in addition to assisting an extensive public, whether or not of specialists.
The National Spatial Data Infrastructure (INDE), the IDE of Brazil, was created under Federal Decree 6666 dated November 27, 2008 and its official launching occurred in April 2010. This Geoportal exhibits an institutional video, links with relevant concepts and documentation, legislation and access to geoservices. The geoservices are divided into: Metadata Catalogue, Geospatial Information Viewers and a Geoservices Catalogue (Figure 1).
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Figure 1. – The INDE Geoportal 
2. Justification
The Brazilian geoportal was projected and implemented on 2010, and no specific study or usability test was held in the preliminary stages of requirement specifications, design and prototyping, development and customizing.
After a bibliographic research we found that there is a lack of studies on the ease of access to GI or geoportal usability to expand their use. The highlight here is the Best GIS (European Commission, 1986) and, the articles from He (2012) and Calderón (2014).
3. Methodology
The methodology adopted was based on a performance test (GeoTest) in addition to a subjective assessment test (System Usability Scale-SUS). Furthermore, a form was requested to be completed with each user’s personal and professional information, as well as their level of knowledge on the INDE Project.
3.1. Preparing tasks 
The following tasks were performed: adequacy of GeoTest jobs to the Brazilian public, SUS questionnaire printing and preparation and printing of registration forms to be filled by the users.
3.2. Selecting User Groups
Twelve (12) specialized users (public and private) were invited, with good and average knowledge of IT and professional activity related to handling IG technology and/or IG specialists. 
3.3.  Applying tests
Tests were submitted with the following dynamics: a brief presentation on the importance and adoption of geoinformation, types of geoportals, IDE, INDE, Metadata, Geoservices and Usability; explanations on the script used; completion of the registration file, running the GeoTest with follow-up and timing of tasks to be performed; and running the SUS.
3.4. Registration
Prepared in order to obtain personal user information (name, email, age, etc.), education and professional experiences regarding the GIS, and inquiring on knowledge of INDE. 
This information allowed the performance of analyses on the average time that users work on GIS, average age, education, professional background, among others.
3.5. GeoTest
It is a project headed by the company Future Position X, the National Land Survey of Sweden (NLS) and University of Gävle, Sweden. It was created to test the ability to use geoportals, and to this end Sweden’s IDE Geoportal (Geodataportalen) was employed to validate the test. 
The GeoTest questionnaire was adapted to the INDE Geoportal. All the 11 tasks could be performed using the metadata portal and some using viewers. This guideline was provided to the users before beginning tests.
The Test Tasks, with minor INDE Geoportal adaptations, were:
· Open the INDE Geoportal and go to the metadata portal, watch and record which browser you will use;
· Search for a data set by entering a free text;
· Search for data sets by specifying a category;
· Search by specifying a geographic extent;
· Search by entering a free text and specifying a category;
· Search by entering a free test and specifying a geographic extent;
· Search by specifying a category and a geographic extent;
· Search by entering a free text, specifying a geographic extent and a category at the same time;
· Show and remove a web map service (WMS);
· Add a WMS by entering the URL;
· Exercises on the map and layers.
3.6. System Usability Scale (SUS) 
This is a Subjective Assessment test developed in 1986 by John Brooke, Digital Equipment Corporation’s laboratory, in the United Kingdom. SUS is technology independent and has since been tested on hardware, consumer software, websites, cell-phones, IVRs and even the yellow-pages (Sauro, 2011). The questionnaire has ten (10) questions, of which five (5) are of a positive nature and five (5) of a negative nature, to assess user satisfaction. This technique allows obtaining a user satisfaction level percentage value, and is helpful in complementing the performance test that is also run.
These questions are qualified in a scale from 1 to 5, 1 in full disagreement and 5 in full agreement. Specific weights are established for answers provided to the even and the odd questions.
The total score for the system’s usability is found by means of a specific formula.
The questionnaire is comprised of ten questions that follow, as shown in Figure 2:
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Figure 2. SUS Questionnaire 
Source: Brooke, 1986

To obtain results for odd questions (1, 3, 5, 7 and 9), the score is found by subtracting 1 from the option selected. For even questions (2, 4, 6, 8 and 10) the score will correspond to 5 minus the reply. After obtaining all the scores for the ten (10) questions (40 minimum sum), multiply the total by 2.5 and a usability percentage will be obtained (0 to 100%). 
According to Tenório et al. (2011) it is possible to recognize the quality components pointed out by Nielsen in the SUS questions:
• Ease of learning: 3, 4, 7 and 10;
• Efficiency: 5, 6 and 8;
• Ease of memorizing: 2;
• Minimizing errors: 6;
• Satisfaction: 1, 4, 9.
For Nielsen (2003), usability is a quality attribute that assesses an interface’s ease of use and is defined by five components: ability to learn, efficiency, memorizing, errors and satisfaction.
Results and Analyses
User features and knowledge of the subject
As shown in Graph 1, twelve user test participants had an average of ten  years of experience in using a number of GIS. Two of them had never heard of the project, three had but did not exactly know its nature, four knew in general terms and only three knew the project well, as in Graph 2.
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Graph 1. Experience by users with GIS.
Source: Own preparation
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	Graph 2. User knowledge of INDE
Source: Own preparation



User education varied from middle school to PhD and average age was 38.5 years (Graph 3). 83.3% of users are federal public employees, 8.3 work in local governments and the same percentage in private enterprise. Graduate students in the Geo area account for 41.7% and the same percentage applies to two of these groups simultaneously. Less than 50% of participants had access to lectures, courses and documents on the project.
	[image: ]

Graph 3. Average Age of Users
Source: Own preparation



Results of Performance Test - Geotest 
As shown in Table 1 below, only for activities 1 and 2, volunteers had a greater percentage of success. In 3 and 8, only incomplete answers and errors. Particularly in 8, no user was able to complete despite having worked hard on this based on similar previous activities. As for activities 9 and 10, successful users were those only who opted to perform the task using the Viewer (VINDE or I3GEO) to complete the task. The time spent in these two activities was a little greater than in other activities, especially regarding those users who opted to perform the activity by means of the metadata portal. This path left users lost, without knowing that the “Show map” option at the right side should be opened, much less that they should have looked out for the desired link in the Geoserver portal to enter it there.
Average time to perform the entire test by the twelve users was 24.9 minutes and the average time per activity was 2.26 minutes.


	Activity
	Success 
(%)
	Error 
(%)
	Incomplete
(%)
	Mean time 
(min’ seg”)

	1
	91.7
	8.3
	0.0
	1.8

	2
	83.3
	8.3
	8.3
	1.7

	3
	0.0
	75.0
	25.0
	2.0

	4
	58.3
	16.7
	25.0
	1.9

	5
	16.7
	66.7
	16.7
	2.2

	6
	58.3
	25.0
	16.7
	1.7

	7
	16.7
	50.0
	33.3
	2.3

	8
	0.0
	66.7
	33.3
	2.4

	9
	75.0
	8.3
	16.7
	3.7

	10
	58.3
	8.3
	33.3
	3.3

	11
	58.3
	8.3
	33.3
	1.9



Table 1. Performance by Users according to Geotest
Source: Own preparation
Subjective Assessment Results (SUS):
In accordance with the Methodology, this kind of assessment measures the degree of user satisfaction on program use, in this survey’s case.
Total usability value found was 42.5%. 
User comments on concluding the test and checking the list of correct answers:
· Part of the words are in English and part in Portuguese (Figure 3);
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Figure 3. INDE Geoportal, a detail showing the co-existence of functions in English and Portuguese

· [bookmark: _GoBack]“Category" in the metadata portal refers to institutions (Figure 4). According to the Vectorial Geospatial Data Structure (EDGV, in portuguese), the rule that standardizes data structures to enable data sharing, interoperability and rationalizing resources among cartographic data and information producers and users, “category" is an information layer, a group of associated information pursuant to the same characteristics. In the same INDE portal of the VINDE Viewer, terminologies used are Institutions and Topics.
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Figure 4. INDE Geoportal, highlight to the list of Institutions known as Categories

· The research button is far from the survey text typing area;
· In some windows, the “x” button which closes the window, was located on the left side, while the usual position is on the right side;
· In the questions that contained the words "geographical spread" it was not clear that the desired answer was a geographical area. The large majority thought that they should mandatorily type coordinates in the available spaces, but as this item was not provided, there was a certain confusion. Those who took the risk of testing the planisphere buttons which allow the desired geographical zoom, found that the names on these buttons were unclear (Figure 5).
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Figure 5. Screen shots containing the name of location buttons

· Most users did not understand that the restart option deleted inquiries made;
· The WMS Browser takes long to load all of the attempts after the test.
Comparison between the Swedish test and test performed for the task:
We tried to maintain the similarities of the tests as much as possible. The Table 2 below contains the comparisons between them. 
	Item 
	Swedish Test
	Brazilian test

	Location
	GeoTest Laboratories
	IBGE Laboratories, 5th Army Survey Division and IME 

	Number of users
	14 
	12

	User profiles
	Specialized
	Specialized

	Classification of users according to the portal
	Specialized, registered at the portal
	Specialized, no registration event.

	Geoportal
	Geodataportalen – Sweden
https://www.geodata.se
	INDE – Brazil
www.inde.gov.br

	Test presentation
	Explanatory video prior to test
	Power Point presentation by the assessor

	Measurement
	Individual time and videos
	Individual time, comments and notes

	Activities
	Practice timed and filmed + SUMI application (50 questions)
	Practice timed + notes + SUS application (10 questions)



Table 2. Comparisons between Swedish and Brazilian tests
Source: Own preparation

The most significant differences are the use of filming in the Swedish test and the different subjective tests employed.
 Conclusion 
Most users had little or no knowledge of the Project, and consequently of the Geoportal. The 3 users who did best in the performance tests work directly in the institution that coordinates the Project, have attended courses and lectures and had access to the its publications and material, yet they still had difficulties and queries.
Education varying from middle school to PhD did not result in any kind of Geotest’s performance difference, and also no kind of performance differences were noted among younger and more mature users. 
Lack of a standardized language, part of the words and menus are in Portuguese, part in English, made understanding and performing a number of tasks difficult.
None of the users provided the correct answer for activities 3 and 8 mainly due to the conceptual issue of the word "category" as mentioned above. In questions 9 and 10, albeit with initial guidance on the need to use INDE's Geoserver portal, it became clear that without specific training no kinds of users would be able to achieve an established aim if the option is task performance through the metadata portal. Users who opted to use the Viewer performed the activity successfully.
Such users also found no difficulties in the subsequent activity, of inserting and deleting layers on the map, thus justifying the similar success and error/incomplete percentages in tasks 10 and 11.
Although twelve  volunteers were considered specialists, the test results in terms of obtaining satisfactory scores was lower than the total number of errors and incomplete questions.
There is no reference comparison scale for the Swedish test; however, if we consider the average Success percentage and that for Errors + Incomplete, it can be asserted that the latter predominates with 53% as against 47% for correct answers. 
It was observed that when comparing the Swedish test with what was submitted, the percentage of correct/wrong/incomplete answers were not so different. However, the Swedish spent on average 33% more time to perform their tests. This may be justified by the use of a single laboratory, with all users being tested at the same time and far from their work environments. Hence, they were calmer in performing the tasks, with no hurry to finish and without being disturbed. Filming could possibly have influenced the result, as records of what they did were kept and reviewed by the assessor. 
Users showed signs of irritability and dissatisfaction by means of comments, despite the brief period spent with the activities. As they were specialists, they expected success in the majority of questions and this may be confirmed by the SUS scores. As this is a well-known and much practiced test, there are a number of comparison parameters.
A SUS score greater than 68 would be deemed above average and anything less than 68 is below average, according to Jeff Sauro (2011), following a study with 500 users (Graph 4). In this survey he associates the SUS score with a percentile and letters scale as in school grading, as shown in the graph below:
[image: ]
Graph 4. Percentile ranks associate with SUS scores and letter grades.  
Source: Sauro (2011)

In another study performed by Bangor (2009) based on answers of 1000 tested users, a correspondence scale was created between the SUS score and seven adjectives, to assist in interpreting the numbers and explain the scores differently from a numerical form. Bangor prepared a Table (Table 3) and Graph (Figure 5), which clearly show that.

	Adjective
	Mean SUS Score

	Worst Imaginable
	12.5

	Awful
	20.3

	Poor
	35.7

	OK
	50.9

	Good
	71.4

	Excellent
	85.5

	Best Imaginable
	90.9



Table 3. Descriptive Statistics of SUS Scores for Adjective Ratings. 
Source: Adapted from Bangor (2009)
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Figure 5.  A comparison of the adjective ratings, acceptability scores, and school grading scales, in relation to the average SUS score.
Source: Bangor (2009)
In the light of the above study parameters, it may be asserted that the 42.5 SUS score obtained tells us that user satisfaction on employing the INDE Geoportal is:
· Below average, Concept F, according to Jeff Sauro (2011);
· Poor, according to Bangor (2009);
· Concept F (unacceptable), according to Bangor (2008).

Thus, the dissatisfaction and difficulty in accessing and handling the INDE portal are remarkable.
We suggest that portal reviews should be held, to have the latter’s functionality proposed.
Acknowledgments 
We thank the twelve participants who kindly dedicated their time and knowledge to perform the tests, as well as their line managers and institutions that allowed such event. We also thank the Brazilian Institute of Geography and Statistics (IBGE) for their support to the essay and to the Military Institute of Engineering (IME) for conducting the main author’s post graduate paper.
Referências 
Bangor A., Kortum P., e Miller J. (2009) Determining What Individual SUS Scores Mean: Adding an Adjective Rating Scale. Journal of Usability Studies, http://www.upassoc.org/upa_publications/jus/2009may/JUS_Bangor_May2009. pdf. Accessed January 2015
Bangor, A., Kortum, P., & Miller, J.A. (2008). The System Usability Scale (SUS): An Empirical Evaluation, International Journal of Human-Computer Interaction, http://www.tandfonline.com/doi/abs/10.1080/10447310802205776#.VRBU-_nF9j8
Best-GIS (1998) European Commission, ESPRIT/ESSI project
Brooke, J. (1996) SUS - A quick and dirty usability scale. United Kingdown.
Calderón, L.;  Campoverde,  J. (2014) El usuario como factor de êxito em el deseño de un geoportal. Dissertação, Universidade Politécnica de Madrid, Madrid. 
Geodataportalen, https://www.geodata.se. Acessed January 2015.
GeoTest, http://www.geotest.se/en/geotest/. Acessed November 2014.
Gonzalez, María Ester et al. (2014) Convocatórias IPGH 2014: Usabilidad de geoportales IDE. México: IPGH. Acceded November 2014.
Federal Geographic Data Committee (FGDC) (1997), Estados Unidos, https://www.fgdc.gov/. Accessed February 2015.
He, X.; Persson, H.; Östman, A. (2012) Geoportal Usability Evaluation. International Journal of Spatial Data Infrastructures Research, European Comission. http://ijsdir.jrc.ec.europa.eu/index.php/ijsdir/article/view/248. Accessed November 2014.
Infraestrutura Nacional de Dados Espaciais (INDE) http://www.inde.gov.br/. Accessed November 2014.
Sauro J.(2011) Measuring Usability With The System Usability Scale (SUS), http://www.measuringu.com/sus.php. Accessed January 2015
SUS http://www.usability.gov/how-to-and-tools/methods/system-usability-scale.htm. Acessed November 2014.
Tenório, J.M. et al. (2011) Desenvolvimento e Avaliação de um Protocolo Eletrônico para Atendimento e Monitoramento do Paciente com Doença Celíaca. http://www.sbis.org.br/cbis11/arquivos/693.pdf>. Acessed March 2015.
Nielsen, J. (2003) Introduction to usability http://www.useit.com/alertbox/20030825.html>. Acessed March 2015.

image3.png
: Inicio | Inserir  layoutdaPigina  Fémulas  Dados  Revisio Exibigio @ - = x

= ¥ = =— (= —— = ) ) || e B N e Y
B, 0 - |[aTw] > Quebrar Texto Automaticamente | [Geral B =& e 1
Colar NZs >A 5 Mesdar e Centralizar 53 9, o[ 25| Formatacio  Formatar Estios de | nserir Excuir Formatar Clsssificar Localizare
7 | sl A | = E] 0[S 8H] | S reonar - com Tabeta - Cetue - - i <2Lmpar~ ¢ Fitrar - Selecionar~
irea de Transt.. Fonte Ainhamento Nimero Estio Cétuias edigio
-G % 5
25 7 I
204"
I
e
0
) 2 B s s s 7 B B 0 on 2 e
Number o Users

M 4 M|  GEOTESTE, Graf SEI . Graf Emo . Incompletas  —Graf Sucesso . Graf Instituicao . Graf Curso | _Graf Tempo GIS .~ Cor| JMI[ m





image4.png
Colar

irea de Trant

Layout da Pigina

J {2 |

Revisio  Exbigdo

i uebiarTeso Automatiamente | [ceot J i 3
i Mescr e Centataar T v w3 ]| Fomstaio Fomatar Estiosde || st B Formatar
= E] |5 3 Condicional - como Tabela - Célula

Ainhanento Ninero o

Classificar Localizar e
Selecionar -

Numbrof Ussrs

Neverhesra Hesrddbout  KnowinGenersiTerms  Know Msdium Tem Know Wil

Graf Curso ,~ Graf Tempo GIS | Conhece INDE - Graf Palestrs) ¥l

CREN]

Pronto





image5.png
: Inicio | Inserir  layoutdaPigina  Fémulas  Dados  Revisio Exibigio @ - = x

Colar

irea de Trant

(& «)||[=
it

S Quebrar Texto Automaticamente

S Mesclar e Centrtzar

% o0

Nimero

Inserir Excuir Formatar

#

Classificar Localizar e
Selecionar -

50

50

)

0

2

0

1 2 3 s s s 7 s s 0 u 2 A

vsers

CREN]

Graf Escolaridade

Graf quem estuda

Graf Sexo | Graf Idade Geral e Media

Pronto





image6.png
" INDE | Geo Servigos | Visu X [ Visualizador da INDE

1 Catslogo de Metadadc

 globo.com - Absolutame: X

€ [ [ www.metadados.inde.gov.br/geonetwork/sv/por/main home

Apps  Para acesarrapidamente,coloque os seus favorios aqui na bara de favoitos. Imparta favoritos agora. (03 Outros favortos

BB seasic  Acessodinformagio Particpe  Servigos  Legitagio | Canais

Pagin nis - Aol - Contato - Unks - Sobre  [ria 7]

i r—— ]
oQuér o ‘Mapa particular—————————————————— .
s . wovero orerrasoe eizvagio

RN

0 Hadel Digtal d levacho, qus intsara o

8170 de maps

[ —
@ Ao ;

P

+ Sanco Nacons d Dasanvolimants Eendmico & Socl
 Cartrs St e Etsisticn. P Formacio de
envidors Piblico do Ko e raie

ndagio Nacoral do indio

 netito srasiie do

et





image7.png
|/ 8 INDE | Geo Servigos | Cat: X )/ 18 Catélogo de Metadados < x { |E] globo.com - Absolutamer x

- € | [) www.metadados.inde.govbr/geonetwork/srv/por/main.home Q| =
Apps Para scessar rapidament, coloque o seus favaritos aauins barra i favoritos. Importar favoritos agor.. (3 Outros fveritos
B8 srasit Acesso a Informagdo Participe | Servicos | Legislagdo | Canals.

Nome de usus
Senha

Pigina inicial - Apsia - Contato - Links - Scbre.

oneez 'CATEGORIAS
tat (max) ]

long (min)

—

) + Agénia Nacioalde Telecomuricasies

] i + Agéncia Niacionl de Aguaz
» Alagoas

+ Banco Niacional do Dazenvalviment Econémize  Social
» Centro Estadual de Estatisticas, Pesauisas @ Formag3o de
Servidres Publicos do Rio ds Jansire
+ Departaments fiacional de Infrasstruturs de Transportes
» Fundaclo Nacional do indio.
+ Instituto Brasileiro de Geografa @ Estatistica

I + Instituto Brasileiro da Msic Ambiznts.

tat (min) ] + Instituto de Cartografia da Aeronsutica
Teo » Manaus
Regio » Ministério da Agricultura, Pecuiria = Abastecimento

+ Minitério da Marinhs.
@quanpo?

+ Minstéro da Saide
- e + Ministéric do Desenvolvimento Agrario
+ Minstéio do Desenvolvimento Social ¢ Combate 3 Fome.
Reicar + Minstéio do Desenvolvimento da Indisii & do Comérco
ERestringira B Opsdes + Minstério do Meio Ambiants
Cardogo + Minstério do lanejamento
[“oualaur= + Sacrstara de Protesdo & Mulhar
[y + Sarviso Geolégico do rasi
[“Quaiauer= » Sistema de Proteco da Amazénia
Soous + Universidade de Brasilia





image8.png
@ Caixe de entrada %\ [a Outiook.com - voh_araujc x

- INDE | Geo Servigos | Cate. x | [ Catilogo de Metadado:

C' A [) www.metadados.inde.gov.br/geonetwork/srv/por/mainhome

Apiicativos WY Informages Geras

B3 orasit

Acesso

formagéo

Qg =

(3 Outros favoritos

pe  Servicos  Legislagio  Canais

4%INDE

[r——

[5

Busca

asica | Busca avancada

0 QuE?

Any - with one of

these words

Titulo

Resumo

Palavras-chave

ipo de mapa
xatiddo de pesquisa
ONDE?

lat (max) [61.8750]

@ |

long
(min)

[21.003

long
(max)

B3.7500]

Pégina inicial » Apoio + Contato - Links « Sobre

¥|Show map

ENCONTRE MAPAS INTERATIVOS, CONJUNTOS DE DADOS GEOGRAFICOS, IMAGENS DE SATELITE E OUTROS SERVICOS

0S METADADOS GEOESPACIALS

0s metadados geoespaciais tem como objetivo descrever as caracteristicas, possibilidades e limitacbes dos dados geoespaciais através de
informacao estruturada e documentada, possibilitando a criacio de repositcrios de dados dessa natureza, os quais podem ser encontrados pelos
usuarios através de um buscador geografico ligado a diversos servicos, paginas e portais especificamente direcionados a este fim

No IBGE, os dados espaciais consistem de bases cartograficas em diversas escalas, dados geodésicos, bem como atlas e mapas tematicos
relativos 3s areas de geografia e meio ambiente, os quais requerem, portanto, documentacio consistente e padronizada, que possibilitem seu uso

correto por parte da comunidade de usuarios. Adotou-se um perfil baseado no padrdo 15019115:2003, oficialmente utilizado pelos 6rgaos do
istema Cartografico Nacional.

faleconoscoinde.qov.br

Mapa particular

» CARTA DE NAVEGACAO AEREA VISUAL
- CNAV 6323 - BARRA DO GARCAS

A Carta de Navegacio Aérea Visual CNAV -
1:500.000 - tem por finalidade fornecer as

POR 2038
PTB2 08/12/2014





image9.png
@) Caixa de entrada x = Outlook.com - voh_araujc x { ## INDE | Geo Servicos | Cata x / ] Catalogo de Metadados ¢ x

C A  [) www.metadados.inde.gov.br/geonetwork/srv/por/mainhome QY| =

(3 Outros favoritos

Apiicativos WY Informages Geras

ESY orasi  Acessoainformacdo

pe  Servicos  Legislagio  Canais

Pégina inicial » Apoio + Contato - Links « Sobre

Busca basica | Busca avancada </Show map

0 QuEz ENCONTRE MAPAS INTERATIVOS, CONJUNTOS DE DADOS GEOGRAFICOS, IMAGENS DE SATELITE E OUTROS SERVICOS

Any - with one of )

these words

Titulo 05 METADADOS GEOESPACIALS

Resumo 0s metadados geoespaciais tem como objetivo descrever as caracteristicas, possibilidades e limitagdes dos dados geoespaciais através de
Palawas-chave informacao estruturada e documentada, possibilitando a criacao de repositerios de dados dessa natureza, os quais podem ser encontrados pelos

b0 de mapa usuarios através de um buscador geografico ligado a diversos servicos, paginas e portais especificamente direcionados a este fim

xatiddo de pesquisa No IBGE, os dados espaciais consistem de bases cartogréficas em diversas escalas, dados geodésicos, bem como atlas e mapas tematicos
ONDE? relativos s dreas de geografia e meio ambiente, os quais requerem, portanto, documentacao consistente e padronizada, que possibilitem seu uso

correto por parte da comunidade de usuarios. Adotou-se um perfil baseado no padrdo 15019115:2003, oficialmente utilizado pelos 6rgaos do
istema Cartografico Nacional.

lat (max) E18750 {
faleconoscoainde.qov.br
@ & QU

Busca avancada

long

long
dragTooltipTitle | (max)
P sraoTooltptert | G55

Mapa particular

» CARTA DE NAVEGACAO AEREA VISUAL
- CNAV 6323 - BARRA DO GARCAS

A Carta de Navegacio Aérea Visual CNAV -
1:500.000 - tem por finalidade fornecer as

POR  20:37
PTB2 08/12/2014




image10.png
@) Caixa de entrada x = Outlook.com - voh_araujc x { ## INDE | Geo Servicos | Cata x / ] Catalogo de Metadados ¢ x =

C A  [) www.metadados.inde.gov.br/geonetwork/srv/por/mainhome QY| =
s |, s =) Gt
B srasi Acesso a informagéo pe Servigos Legislagdo Canais

Pégina inicial » Apoio + Contato - Links « Sobre

Busca basica | Busca avancada </Show map

0 QuEz ENCONTRE MAPAS INTERATIVOS, CONJUNTOS DE DADOS GEOGRAFICOS, IMAGENS DE SATELITE E OUTROS SERVICOS

Any - with one of )

these words

Titulo 05 METADADOS GEOESPACIALS

Resumo 0s metadados geoespaciais tem como objetivo descrever as caracteristicas, possibilidades e limitagdes dos dados geoespaciais através de
Palawas-chave informacao estruturada e documentada, possibilitando a criacao de repositerios de dados dessa natureza, os quais podem ser encontrados pelos

b0 de mapa usuarios através de um buscador geografico ligado a diversos servicos, paginas e portais especificamente direcionados a este fim

xatiddo de pesquisa No IBGE, os dados espaciais consistem de bases cartograficas em diversas escalas, dados geodésicos, bem como atlas e mapas tematicos
relativos 3s areas de geografia e meio ambiente, os quais requerem, portanto, documentacio consistente e padronizada, que possibilitem seu uso

ONDEZ correto por parte da comunidade de usurios. Adotou-se um perfl baseado no padréo 15019115:2003, oficiaimente utilizado pelos 6rgsos do
Jat (max) L8750 < sistema Cartografico Nacional
Q@ aaw| faleconosco@inde.gov.br
long -

selectExtentTooltipTitle
selectExtentTooltipText
2327 300)

Mapa particular

. 2
» CARTA DE NAVEGACAO AEREA VISUAL [~
- CNAV 6323 - BARRA DO GARCAS

A Carta de Navegacio Aérea Visual CNAV -
1:500.000 - tem por finalidade fornecer as
POR 2036

< PTB2 08/12/2014





image11.png
g Google % { El globocom - Absolutame: x { (@) Canadeentroda  x [§4 Outlookcom - voh araujc x { §) GoogleTradutor X / (1) Measuring Usability witn - x \_\ | llall = 5 IS

& - @ |[) wwwmeasuringu.com/sus.php =] =

Apps  Para acessar rapidamente, coloque os seus favoritos aqui na barra de favoritos. Importar favoritos agora..

Outros favoritos
benchmarks and best practices for anyone Using the SUS. Here are a few Nighiigns. o I

What is a Good SUS Score?

The average SUS score from all 500 studies is a 68. A SUS score above a 68 would be considered 1
above average and anything below 68 is below average. JEFF'S BOOKS

Customer Analytics for
Dummies

The best way to interpret your score is to convert it to a percentile rank through a process called
normalizing. I've created a calculator and auide which takes raw SUS scores and generates
percentile ranks and letter-grades (from A+ to F) for eight different application types.

A guidebook for measuring the.
customer experience

Buy on Amazon

The graph below shows how the percentile ranks associate with SUS scores and letter grades.

Quantifying the User
Experience: Practical
Statistics for User Research

Percentile Rank
‘EEREEEEREE ]

“The most comprehensive
statistcalresource for UX
Professionals

Buy on Amazon

Excel & R Companion to
Quantiying the User
Experience

Detailed Steps 1o Solve over 100
Examples and Exercises i the

o 0 0 0 “0 s0 L 7 0 %0 100 Excel Caleulator and R
FDCB A Buy on Amazon | Dovnload
A Practcal Guide to the
SUS Score ~ ‘System Usability Scale
This process is similar to "grading on a curve" based on the distribution of all scores. For example, a Dackground Berchman= &
raw SUS score of a 74 converts to a percentile rank of 70%. A SUS score of 74 has higher ‘popular usabilty questionnaire.

Buy on Amazon | Dovinioad

11:59
17/03/2015




image12.png
/B Google x \[ED globocom - Absolutame: x { () Cabadeentrada {34 Outlookcom - voh araujc x { g3 GoogleTradutor [ wepajournalorg/wp-cont x \_\  fall = O kSl
€ - C [ uxpajournal.org/wp-content/uploads/pdf/JUS_Bangor_May2009.pdf 7o =

Apps  Pars scessar rapidamente, coloqus oz seus favortos aqui s barrs di faveritos. Importar favortos sgore. 9 Outros favortos

121

Best
G000 EXCELLENT ihtae

0 10 20 30 40 50 60 70 80 90 100
SUS Score

Figure 4. A comparison of the adjective ratings, acceptability scores, and school grading scales,
in relation to the average SUS score

Finally, regardiess of whether words or letter grades are used for such a scale, we believe that
the results from a single score should be considered to be complementary to the SUS score and
the results should be used together to create  clearer picture of the products overall usabilty.

‘The work presented here suggests several lines of future research that are needed in order to
further understand both the SUS and the use of an additional single question rating scale. First
and foremost, data collection will continue with the substitution of the mid-point adjective with
one that carries a stronger neutral connotation than the current term of OK. With this
substitution, we will also be including a letter grade scale to allow the users themselves to make
the determination of a grade assignment, rather than having to rely on the anecdotal evidence
presented to date. One virtue of the letter grade approach is that the subject could be asked
verbally to assign a letter grade prior to presentation of the SUS. This would help remove the
letter grade from the context of the SUS questions and perhaps increase the degree of

independence between the two measures. We hypothesize that users may be less reluctant to
give low or failing grades to poor interfaces because of their extensive exposure to this far
scale in other domains. We believe that users may have self-generated reference points across.
the entire letter grade scale and because of their previous exposures could be more willing to
use the full scale. If this is true, it may prove to be a valuable extension of the SUS and help
Solve the range restriction issue that is prevalent in SUS scores. If the letter grade score does
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