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Abstract 

 

The aim of this thesis is to analyze the factors that affect the accessibility of scientific data and 

results at the Luleå University of Technology (LTU). This work also attempts to improve the 

accessibility of scientific data at LTU. To this end, first, accessibility is measured by a 

questionnaire and compared with some theory in the field and certain main factors for a 

satisfactory accessibility.Second, a survey is given about the causes and factors for better 

accessibility in accordance with standards and theory. Considering the expectations of students 

and staff, who are the first users of scientific data as a part of their studies and research, 

following some frameworks and standards certainly is necessary.Furthermore, the thesis contains 

a study to find out any plan to save and preserve some related metadata of scientific data. This is 

another scope of this thesis that can increase access for users for a long time.   This research 

figures out some standards and frameworks according to reliable previous research by other 

authors. If these are adopted by the university, accessibility of scientific data will be obtained 

without the problems that users mention in the questionnaire.    

 

Key words:  Scientific accessibility, long time accessibility, standards and framework for 

preservation 
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1 INTRODUCTION 

 

In recent years, a great deal of care has been dedicated to the role of different libraries in the 

national government, university, and research institute context regard to the potential long-term  

preservation, management, and provision of scientific data, and related support services. This has 

come at a time of rapid technological change, and enormous and accelerating increase in the 

amount of scientific data that is being generated, and intense financial pressures on libraries 

(Chen su, Luo Tiejian,Liu Wei,Song Jinliang, and Gao Feng, 2008). 

The diversity of research questions, techniques, and arrangement have the long-term preservation 

and access to data in data digital libraries. Scientific researchers often wish to use their own data 

because they are closely familiar with how those data were collected, the actions that were taken 

in the field to collect them, what went wrong and what was done to fix those problems, the 

context in which the data were collected, and local subtleties and coincidences. A main goal of 

data digital libraries is to facilitate extensive use of data by any interested user (Mullins J. , 

Enabling International Access to Scientific Data Sets:Creation of the Distributed Data Curation 

Center, 2007). 

According to a report published by (Erpa Training, 2003): it was universally agreed that context 

would be of crucial importance in enabling accessibility and reuse of digital data and that this 

could only be guaranteed through the application of quality metadata. As this will involve greater 

financial investment in the initial creation or retrospective documentation of digital data sets, all 

felt that it would be necessary to increase awareness of the value of the reuse of data among 

funding bodies. 

In the late 20th century the advent and application of computer technology provided remote 

access initially to automated catalogs and subsequently to digital indexes and abstracts. Much of 

the research generated today is published in both print and digital format and, more and more, it 

is being disseminated without even appearing in print. One result of this digital transformation 

has been that researchers want to be able to “work backwards” from the reported research 

findings to the underlying dataset used in the research. The published research article itself 

becomes “metadata par excellence” to the underlying dataset. Here the important issue is, 

confidential material can be withheld upon the request of the donor for a specified time, or 
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access could be restricted to a particular group (Mullins J. , Enabling International Access to 

Scientific Data Sets:Creation of the Distributed Data Curation Center, 2007).  

Studies in U.S. National Committee for CODATA (Anderson.W.L., 2004) and papers published 

by (Erpa Training, 2003) show that, in some cases, as many as 20% of internet addresses become 

inactive within a year. This lack of stability in Internet document identifiers will impact the long-

term access to scientific and technical data. 

The problem that libraries are facing today is well known. For centuries, paper has been used as 

the medium of choice for storing text and images. Today more than ever, some of the archived 

objects, scientific papers are in danger of becoming unreadable and inaccessible.Preserving 

digital information is a central concern to the design of information infrastructure. Digital 

information takes many forms, and one of increasing importance is scientific data. Researchers 

will only use data collected by others if they are confident in its quality and integrity. Open and 

fair access to scientific information has been a controversial issue for some time. Traditional 

paper publications of scientific research have become increasingly expensive for libraries 

(Anderson.W.L., 2004).    

The research role of university librarians is changing. With the need to manage massive digital 

datasets of domain researchers, opportunities for new collaboration are developing between the 

disciplinary researchers in science, engineering and technology with librarians. Challenges faced 

by researchers in organizing and accessing massive datasets have created the need and a new 

appreciation for the training and knowledge of librarians (Mullins J. , Enabling International 

Access to Scientific Data Sets:Creation of the Distributed Data Curation Center, 2007). 

Digital libraries may play a key role for scientists by providing a unified environment for 

information discovery and access. In particular, the digital library can go beyond the traditional 

library, and provides direct, immediate location and access to both literature and data. An archive 

of scientific data will contain pointers from the data to publish articles which explain and 

validate them (E.MCGrath Robert, 1999). Digital archives have the mandate to capture and 

preserve information in such a way that the information can be re-discovered, accessed, and 

presented at any time in the future (Ludascher Bertram, 2002). Let us discuss what is data 

science? 
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Data science has developed since to include the study of capture of data, their analysis, metadata, 

fast retrieval, archiving, exchange, meaning to find unexpected knowledge and data 

relationships, visualization in two and three dimensions including movement, and management. 

Also included are intellectual property rights and other legal issues (Lei Liu, Hui Zhang, Jianhui 

Li, Runqiang Wang, Luqing Yu, Jianjun Yu, Jianjun YU, and Peisen Li, 2009).  

Some differences of scientific data : 

 Raw data 

 Analyzed data 

 Imagery  

 Analysis environments 

 Simulations 

 Notes, letters and reports 

 Published articles 

Data is the lifeblood of science. Researchers, government institutions, not-for-profit 

organizations, schools, commercial organizations, and individual citizens all need the widest 

possible access to data from all sources to explore, experiment, test, create new knowledge and 

new products, and ultimately, to increase understanding of our world. Access to data, put simply, 

is crucial to the future development of science and society (Harlan Onsrud and James Campbell, 

2007). 

 Most science is created on observations that contain direct observations of the natural world and 

observations of experimental production and results. Scientific databases are to disseminate the 

latest research in some area. However, since the other examination is based on the content of the 

databases, it is also significant to generate archives covering all previous sates of the data. 

Similarly; people hardly mention data scientists are building a community of data scientists. 

Based on an explorative study of the definitions of a data scientist and a community of data 

scientist and creation of a communal of the data scientist depends on the progress of data science 

and data scientists, a development full of probabilities and hopes (Buneman, 2002).  
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Scholarly data such as academic articles, research reports and theses/ dissertations, traditionally 

have limited dissemination in that they generally require a journal subscription or affiliation with 

particular libraries. The notion of open access, made possible by rapidly advancing digital 

technologies aims to break the limitations that hinder academic developments and information 

exchange (Ian Song, 2007).  

1.1 Objectives  

In contrast to the large amount of investment and budget in university libraries, there are still 

some students and other users which cannot access their required data. This problem raised a 

need to rigorous work on the enhancement of existing methods in the university library to 

educate and facilitate users to access data and discover a potential ability to help to ease 

accessibility and find the problems and weak points to solve. 

1.2 Research Questions  

There are so many factors that can effected to the access of scientific data but in this research 

tried to mention to some importance of them: 

 

 How can access to scientific data be improved at the university library? 

 Which factors can improve this accessibility?  

 

Investigating on the first one is the main idea of the thesis. 

To answer the question, consideration should be given to the following (Pilat, Dirk, and Yukiko 

Fukasaku, 2007): 

(E.MCGrath Robert, 1999) and (Mullins J. , Enabling International Access to Scientific Data 

Sets:Creation of the Distributed Data Curation Center, 2007) ideally regards to prefer access on 

equal terms for the international research community at the lowest possible cost. Access to 

research data should be easy, timely, user-friendly and preferably Internet-based. Access 

arrangements also should be responsive to factors such as the characteristics of the data, their 

potential value for research purposes, and the level of data and so on.  

To reach the ideal accessibility of the university library, it is necessary to investigate on the 

Library planning and programs. So the sub questions which we try to answer are: 

 What kind of programs and training workshops is predicted to users in LUS’s library? 

 What is the university library policy for accessing of scientific data for a long time?   
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 Do the users satisfy with the university library service? 

  

1.3 Research Strategy   

The main method to do our research is investigating on the well-known reports (Pilat, Dirk, and 

Yukiko Fukasaku, 2007; Erpa Training, 2003) on the subject. The combination of the literature 

review and extracting a useful method to our case is one of the main tasks. To study on the case 

of Lulea University of technology, we will do qualitative and quantitative research (mixed 

method) to find the effective factors on accessibility of scientific data while focusing on the 

amount of this accessibility of the university library. Details of the method will discuss in 

chapter3. 

1.4 Delimitations  

In our study we will focus on the way that can be used for improvement of accessibility of 

scientific data in the university library. For this we will work on factors can affect the 

accessibility, existed programs and training workshop, University library policy for long term 

accessibility. Furthermore the rate of user’s satisfaction from university library will be under 

investigation.    

A subject that we won’t care about, is budget and the cost of the university library which support 

the technical part and provide the accessibility requirements. 
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2 THEORETICAL FRAMEWORK 

 

To clarify the framework, there are two different definitions that one of them is data science and 

the other one is data scientist and the difference between these two. 

In data scientist definition one person who is a scientist or researcher develops the education of 

the detention of data and almost everything to do with data such as: modeling, analyzing, 

collecting are called data science. Obstacles and challenges in community of data scientists are 

two main sides of it which is discussed in the article. 

‘’In the information society, scientific data and knowledge are becoming increasingly important, 

attracting efforts and support from more and more countries, organizations, institutions and 

individuals. Despite difficulties and challenges, the discipline of data science is becoming widely 

recognized and more scientists in various disciplines or fields are engaged in the field of data 

science and becoming data scientists in the true meaning of the words. A global community of 

data scientists will come into being to benefit the word (Lei Liu, Hui Zhang, Jianhui Li, 

Runqiang Wang, Luqing Yu, Jianjun Yu, Jianjun YU, and Peisen Li, 2009). 

2.1 Library Science 

 

What is library science? The typical definition describes library science as the practice of 

administering a library; however, there are more descriptive definitions that define library 

science for example: the systematic study and analysis of the sources, development, collection, 

organization, dissemination, evaluation, use, and management of information in all its forms, 

including the channels (formal and informal) and technology used in its communication (Reitz, 

2007). 

This definition allows a conceptualization of the theory and principles behind librarianship that 

the more prosaic definition does not. Therefore, using the definition above it is apparent that the 

library as the I-Center is consistent with the principles and theory of library science. Using the 

principles of library science to evaluate the sources (domain scientists), evaluate the collection 

and create an organization structure (metadata/database creation develop dissemination avenues 

using taxonomies/ontologies (subject classification) and management (store and preserve). 

Librarians are logical as collaborators in this aspect of data curation and management. However, 
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there are two necessary aspects of the curation of data that library science is not prepared to deal 

with particularly well, and in fact, fly in the face of the principles of librarianship (information 

for all, any time and any place). This is where archival science comes into play (Mullins J. L., 

2007; Mullins J. L., 2007). 

As defined by the Society of American Archivists, archival science a systematic body of theory 

that supports the practice of appraising, acquiring, authenticating, preserving, and providing 

access to recorded materials (Moses Pearce, April 21,2007). Anyone who works in archives 

becomes familiar with the “gift terms” of a donor. Often a donor of personal papers will restrict 

for a period of time that can be provided access to the papers, and the terms are agreed upon and 

followed. Confidential material can be withheld upon the request of the donor for a specified 

time, or access could be restricted to a particular group. Additionally, archivists are trained to 

review massive amounts of paper files, and evaluate and retain “examples” rather than the entire 

collection for the sake of space and timely access. Although archivists rarely de-accession 

materials there are times when collections may be weeded or lent to another institution for 

“contributory collection building.” However, the major difference between a librarian’s 

responsibility and that of an archivist is that most often the archivist is handling one of kind 

original materials. Archives could be defined as a repository of raw data, histories in print that 

until a researcher (most often a humanist or social scientist) comes to “mine” is nothing but bits 

of raw data, not that dissimilar from massive digital datasets that the scientist will mine. The five 

points on the I-Center Pentagram come together this way: 1domain scientists develop a problem, 

collect data into a dataset to observe, experiment, and develop a conclusion; the dataset is housed 

and accessible through software written by a computer scientist; the analysis is undertaken and 

the results shared through the technology infrastructure; general database access and 

taxonomic/ontological structure are developed by library scientists through the use of metadata 

and classification designation; access control and review is managed through archival science. 

Through this collaboration, the investment of funding agencies and the time committed by the 

domain scientists, there is greater assurance that the data will be more generally available today 

and in the future (Erpa Training, 2003). 
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2.2 Integrity of Long Term Access 

 

Research has the capability of creating and sharing outputs faster and earlier than in previous 

eras, and omnipresent sensors, high performance computing and network grids will facilitate the 

proliferation of data and capabilities to generate, manipulate and disseminate it at ever increasing 

rates (Mullins J. L., 2007) 

Curation facilitates deposition and preservation of data through community-based policies and 

application of metadata standards and ontologies to ensure integrity of long term access. It 

encompasses a set of essential protocols and systems which facilitate access, dissemination and 

archiving of e-research. These protocols include management policies and tools that provide a 

descriptive analysis of digital collections and objects to augment discovery, administration, use, 

reuse, and preservation. Research takes the form of investigating policies to guide and facilitate 

the work of data generators in submitting and exposing data, applying enhanced metadata 

schemas to describe digital preservation and access, designing systems to facilitate long term 

discovery of collections of objects, and developing middleware to address problems of 

interaction between systems and applications (Harlan Onsrud and James Campbell, 2007). As 

curation involves both essential activities and critical systems to facilitate access, dissemination 

and archiving of e-research, it is useful to look at the technical issues and the framework in 

which we look at them. Curation can be described as protocols and tools that provide a 

descriptive analysis of digital collections and objects to augment discovery, management, use, 

reuse, and preservation. These protocols can take the form of schemas to describe digital objects, 

systems to facilitate discovery of collections of objects, and middleware to resolve problems of 

interaction between systems and applications. At the same time, curation also provides policies 

and consultation to facilitate the work of data providers in submitting and exposing data, as well 

as enhance capabilities to navigate to data. Storage and handling of data are important and 

necessary components of local, regional and national solutions to the “data deluge” problem—it 

is critical to ensure that various data can reside somewhere and that it can be reached. But where 

storage and handling usually seek to remove the human element by automating processes, 

curation seeks to account for the human element in discovery and access (Brandt., 2007). 

Above of the literature review part we explain role of librarian and archivist in a library as an I-

center and the difference between these two. And now will focus on protocols and platform 
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which include in the framework. It will specify why every e-science environment need a 

framework. On the other we want to mention to term of virtual organization. 

In an e-Science environment, large-scale distributed resources in autonomous domains are 

aggregated by unified collaborative platforms to support scientific research across organizational 

boundaries. In order to enhance the scalability of access management, an integrated approach for 

decentralizing the task from resource owners to administrators on the platform is needed. I 

propose an extensible access management framework to meet this requirement by supporting an 

administrative delegation policy. This feature allows administrators on the platform to make new 

policies based on the original policies made by resources owners. An access protocol that merges 

SAML and XACML is also included in the framework. It defines how distributed parties operate 

with each other to make decentralized authorization decisions (E.MCGrath Robert, 1999). 

 

E-science relies on distributed collaborative platforms that aggregate the large-scale distributed 

resources across organizational boundaries and link people together for research. On such a 

platform, Virtual Organizations (VO) are dynamically created for research tasks. For this 

purpose, we need a framework that enables flexible, secure, coordinated resource sharing among 

dynamic collections of individuals, laboratories, institutions, and government agencies. This 

framework fulfills the following two goals (Chen su, Luo Tiejian,Liu Wei,Song Jinliang, and 

Gao Feng, 2008):  

 Identity management. In most cases, resource owners need to verify users’ real identity 

(e.g. Who are you? Where are you from?) For making authorization decisions. It is very hard for 

a central registry system to verify the real identities of all users in a large-scale collaborative 

platform. Moreover, users should be able to authenticate just once to access all their authorized 

distributed resources. For this purpose, a unified approach to transport users’ identification data 

across autonomous domains is necessary.  

 Privilege management. On a distributed collaborative platform, resource owners have 

rights to determine who can use the resources and how they can use them. However, because 

Virtual Organizations are dynamically created for a specific research task, VO administrators, 

who are not necessarily resource owners, often need to administer security policies of integrated 

resources on the VO-level. For example, they may assign privileges of accessing a particular 
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resource to the target members who are unknown to the resource owner. In this situation, 

privilege management tasks need to be decentralized from the resource owners to VO 

administrators whom they can trust. At the same time, the VO-level security policies must be 

consistent with the original security policies (i.e. Domain-level security policies) made by 

resource owners. This dynamic nature of a Virtual Organization calls for an efficient and flexible 

approach to privilege management. The article proposes. 

 

2.3 Access Policy and Administrative Delegation Policy  

 

In a large-scaled distributed collaborative platform, it is often not realistic to build and maintain a 

central authority database that can define all access policies. Instead, we need to allow VO 

administrators to make security policies on behalf of resource owners. In order to make sure that 

the policies made on the VO-level are consistent with the policies desired by resource owners, 

we also need a unified model to manage access policy itself. A feasible solution is to define the 

policy of policies, that is, a parent policy determining who can define the child policies and how 

they can be defined. Such a parent policy is not used to make access authorization directly. It is 

used to allow a particular group of subjects (i.e. VO administrators) to delegate some privileges 

to others (i.e. VO members) by making new policies. This is called an administrative delegation 

policy. On the other side, access policy is for making actual access authorization decisions.  

During the article which is presented identity management and privilege management are two 

important things that should be followed for having en flexible and secure framework for large- 

scale collaborative platform (ibid.) 

Necessity of identification data across autonomous fields is the only way to validate users to 

access all authorized distributed resources. All of the collaborative platform and resource owner 

have the right to control how and who use t the resources. Virtual resources are dynamically 

created for a specific research task and this dynamic nature of virtual organization calls for an 

efficient and flexible approach to privilege management. The article suggests one framework and 

access policy and administrative allocation policy. Domain level policy is defined by specific 

policy that confirmed based on domain. In the framework vicarious privilege management is 

realized through defining new policies based on parent administrative delegation policies (ibid.) 
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One of the standards and frameworks that can be used for the purpose of the availability of 

scientific data is OAIS model which provides a framework for system architecture and 

management and policy practices. 

 

The role of data preservation and access is changing throw the computer –based technology. 

(Anderson.W.L., 2004) emphasis on the everyday attention on them.Regarding to the archiving 

of scientific data must be clear that what kind of data being collected and preserved, also we 

need some relevant information which describes the history and the source of the information. 

One of the important descriptions is metadata which providing meaning to the data.in the text 

attends to our requirements for effective data management. It is believed that all stakeholders 

need to be involved in providing the requirements for data quality assessment and assurance, as 

well as long-term use and usability. Documentation and metadata generation and maintenance 

are critical to enable the effective and efficient preservation and access (Anderson.W.L., 2004). 

The OAIS reference model is mentioned as a wonderful book which provides a framework for 

system architecture and management and policy practices.  

Several areas of opportunity exist to ensure long-term archiving and preservation of access to 

scientific and technical data and information.it is possible and practical to leverage the common 

digital properties of scientific data and information (Anderson.W.L., 2004). 

Each part of the scientific data requires a standard and framework that one of the most important 

parts of the information is metadata standards and framework if properly selected and placed at 

the disposal hurt our access to information is. 

If we want to bring scientific data to the digital library, we should require extension of the 

standard WWW and metadata standards. It is the main purpose of (E.MCGrath Robert, 1999) 

which discuss about digital libraries too. The paper describes a model and an example for 

interoperable search and investigation applied to scientific digital libraries. It explains that 

Dublin Core is no sufficient for metadata supporting. The digital library is so important for the 

scientist cause of the substance of digital and exchange the data. Another reason for the vital role 

of digital libraries is to use lots of digital components such as: imagery, raw data. The article 

chooses NASA as a case study in this research and analyses NCSA Astronomy Digital Image 

Library (ADIL). ADIL was developed with support from NASA and the National Science 

Foundation to address some of the challenges of distributing scientific data over the network. 
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There are some regular in ADIL that scientific archives have adapted to the Web gateways the 

information discovery process. Data provider should present some dataset in special and readable 

format and some subset of the related metadata. Use of general standards based protocol can give 

us a chance to support both text and data. Scientists in this research use Z39.50 to distribute the 

queries and AML to return the results. “They tried to standardized metadata for bibliographic 

resources in Dublin Core. This paper is specific because it shows that Z39.50 can work with 

scientific data” (E.MCGrath Robert, 1999).  

Driscoll in the (Buneman, 2002) discovered the basic idea of timestamping have extended this 

idea to develop tools for XML data.XML can provide meaningful change descriptions and 

support lots of the basic purpose such as retrieval of any specific version. Scientists in the 

(Buneman, 2002) describe a new archiving technique for XML data with key structure. The first 

approach for archiving technique that is not diff-based. The archiving technique provides one 

with meaningful change descriptions or elements by identifying elements through key 

(Buneman, 2002).It is minimizing edit costs. Here again the importance of having standards 

implies that not only in libraries and I-center even in small organizations the emphasis is. And a 

constant reminder of the necessity of having standards for access to scientific data explained. 

“When plenty of scientists get to gather and generate scientific data in a small group, the result is 

called small science. This is the definition of “small science” data in (Onsrud Harlan, 2007). 

Efficient access to small science data allow for the student and other scientific that revisit and 

reuse the data which is created before. Some of these data have non- digital databases or sources.  

According to article that surveys U.S copyright licensing infrastructure and any relevant problem 

that makes a limitation for users to access, they suggest one management system that will be 

successful to achieve the goals of a commons of scientific and technical data (CSTD) 

environment, it makes the data accessible for the broadest possible use. This suggestion is 

completely flexible. A CSTD system can make accessible and create several standard and 

interchange formats of each submitted file. CSTD s benefits give user multi advantages such as: 

ensuring backup data files and access to previously submitted files, providing several standard 

formats for a file, protecting from obsolescence of data sets over time (Harlan Onsrud and James 

Campbell, 2007). CSTD addresses the core concerns of licensing, metadata generation, 
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provenance tracking, archiving, and peer evaluation, and makes it simple for contributors to 

contribute and users to use data sets. 

A full and unrestricted access needs of today’s usual science and research. To achieve this goal 

in scientific data sharing in China, they have examined a number of barriers. After five years of 

hard work and twenty-four government agencies participated in order to launch the scientific 

data sharing program in China, great progress has been achieved in the policy and legal 

framework, data standards, pilot projects, and international cooperation that it has the mad 

opportunity for high-volume data sharing and high –speed network connections between the 

scientific data sharing program (SDSP). 

In the late 20th century the advent and application of computer technology provided remote 

access initially to automated catalogs and subsequently to digital indexes and abstracts (Mullins 

J. , Enabling International Access to Scientific Data Sets: Creation of the Distributed Data 

Curation Center (D2C2), 2007; Besser, 2002). Much of the research generated today is published 

in both print and digital format and, more and more, it is being disseminated without even 

appearing in print. One result of this digital transformation has been that researchers want to be 

able to “work backwards” from the reported research findings to the underlying dataset used in 

the research. The published research article itself becomes “metadata par excellence” to the 

underlying dataset. Here the important issue is, confidential material can be withheld upon the 

request of the donor for a specified time, or access could be restricted to a particular group.  

The 2006 State Council Guidelines promote the integration of scientific data resources generated 

and accumulated by national research projects, with a focus on public welfare and basic science, 

to make them more open and accessible based on the requirements of scientific and technological 

innovation. The defining principles and priorities include overall planning and resource sharing, 

cooperative development of unified standards, demand-oriented activities and guaranteeing of 

security. Several pilot projects are being initiated in these areas. 

China’s progress in scientific data sharing can be tracked through the development of its policy 

and legal framework, data standards, pilot projects and international cooperation. Open access to 

scientific data cannot be achieved without an implementing policy and legal framework and it is 

difficult to reach the goal of effective sharing without unifying data and technology standards. 

Although prominent achievements have been obtained in recent years on scientific data sharing 

in China, some problems still exist in the following three aspects. 
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First, relevant laws and regulations need to be established, or improved and put into practice. 

Policies are insufficient or need to be perfected for encouraging data sharing, effective long-term 

operations and evaluation. 

Second, the gaps between the SDSP’s principal standards and standards in specific disciplines 

need to be filled. 

Some domains lack systematic data sharing standards. And third, authentic data resources need 

to be further integrated. Effective integration of dispersed data resources is necessary for 

building world-class databases (Guan-Hua Xu, 17 June 2007). 

(Ian, 2007) discusses about the notion of open access and breaking the limitations of academic 

developments and information. In Fraser University Library discusses various technological 

problems with a project which included a collection of software, capture of metadata, and long –

term preservation of digital data and thesis. 

2.4 Open Access  

 

Open access (OA) is a new approach of academic articles in libraries. OA should follow up four 

vital options that should be clearly defined: 

1- Literature type: is included scholarly peer – reviewed articles and scholarly writing for 

which authors. 

2- Media: an OA literature must be in the readable digital format on the internet where the 

user accesses it without permissible and technical problem. 

3-  User’s rights: a user should be free to download, copy, distribute and print the OA 

literature. 

4- Copyright: publisher of an OA article can hold the copyright to decide which of the 

academic article writing will be open or restricted (Ian Song, 2007).  

In the article (Ian Song, 2007)point out to an institutional repository (IR) as permanent repository 

and some features of it which allows different system to work together as one.IR can accomplish 

a common task and share it. A good tool to harvest the metadata from each repository and send it 

to virtual archive is OAI (open access initiatives). Canadian Association of Research Libraries 

(CARL) is a good example of this achievement. 
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Many organizations have developed some frameworks and strategies for digital preservation 

such as LC, OCLC, ARL, CARL. 

In the Fraser University Library, they keep all the paper version of theses and PDF  format on 

them but they doubt that PDF can be a readable format in the future and Adobe can support is for 

the next three decades. 

One of the difficulties in the way of unrestricted access to scientific data and providing the  

Security of data is the integrity of scientific data in digital libraries which Jeopardizing the 

reliability of their. Data integrity and relation between environment and ecological data was 

discussed in (Mayernik, Wallis, Pepe, & Borgman, 2008-02-28). 

Writers believe that users must be able to recognize and appraise the integrity of scientific data in 

digital libraries. Practical requirements for digital libraries of scientific data are the goal of this 

investigation. 

One of the researcher’s problems is the use of scientific data which are collected by others cause 

of the insurance quality and integrity of the data. Assessment of data is much more difficult for 

researchers because of the lack of standardization during the data documentation process. 

Standards play an important role to provide necessary information to allow reuse of data. 

Wireless system allows to researcher to make more difficulty of data and increase the volume of 

them. These systems are developed more extensively, and scientists face the question of what to 

standardize, when, and for what purposes. 

To answer to questions that how we can provide the integrity of data, we can say reputation of 

the data collector and the institution, the quality of papers reporting the data instrumentation 

descriptions and specification and any accompanying could help us to insure. 

In addition to the standards and frameworks, due to technical and archiving of programs is 

another important that provides access to data over time. 

(Raymond, 2002) discuses about how we can make all of the digital information available for a 

long time without the technical problem and data format. The paper presents the difference 

between archiving of data files and archiving of programs (Raymond, 2002). 

The article explains three conditions which should be performed if we want to open a file one 

hundred years later. 
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1- Bit stream preservation must be physically intact 

2- The device must be available to read the bit stream 

3- The bit stream must be correctly interpreted (Raymond, 2002) 

The authors clarified about conversion and emulation as the previous solution for preserving bit 

stream and some disadvantages of them. They proposed another solution in order to easily access 

in future. They have suggested to save program for taking out the bit stream and returning it to 

the caller in an understandable way for data archival. This way called Universal Virtual 

Computer (UVC) which can help to emulation for archiving a program's behavior (Raymond, 

2002). 
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3 METODOLOGY   

 

3.1 Deductive and Inductive Research  

 

The deductive research approach allows the research to establish a hypothesis by using 

theory. Different types of data and information are collected by the researcher to confirm or 

reject the hypothesis to resolve issue. In the following figure, the various steps of using 

deductive approach are seen:  development of theory, hypothesis, observation through data 

and information and confirmation. While, inductive approach is a totally reverse form 

deductive approach. Observation, pattern, tentative hypothesis and theory are important steps 

of the inductive approach. 

 

Figure. Concept of deductive and inductive research  

 

 Because in inductive research there is no need of predetermined theory to collect data and 

information, it is a flexible approach. The researcher uses observe data and facts to reach at 

tentative hypothesis and define a theory as per the research problem. This helps the research 

to give inductive arguments (Studies; John Gill, Phil Johnson, 2010). 
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3.2 Research Approach  

 

Research approach is based on to answer the research questions and the decision should be 

taken by suitability methodology. Qualitative and Quantitative approaches are different in 

some areas, such as: their analytical objectives, types of questions posed, types of data 

collection, types of data produced, and degree of flexibility in study design.  

Four basic most common approaches which are used for research projects are: action 

research, experiments, case studies and surveys.  The action research is researcher attempts to 

develop results or a solution that is of practical value to the people with whom the research  

is  working,  and  at  the  same  time  developing  theoretical  knowledge. It is restricted to a 

single organization in a case study where It  is  necessary  to  study  the  phenomenon  in  its  

natural setting (Benbasat, I.G., Goldstein, D.K. and Mead, M.).  

3.3 Qualitative Research  

Qualitative research is interpretative approach that concerned with understanding the 

meaning people give to the phenomena within their social setting. It is an approach that tries 

to point out a deeper understanding of the social world (Creswell, 2007). Data analysis 

inductively building from particulars to general themes. The final report has a flexible 

structure. Those who engage in this form of inquiry support a way of looking at research that 

honors an inductive style, a focus on individual meaning (Creswell, 2007). 

3.4 Quantitative Research  

Quantitative research concerns with the collection and analysis of data in numeric form. It 

represents or perceive sets of data that the researcher gathering of facts. Furthermore it is 

concerned with collecting and analyzing data and information in as many non-numeric 

forms, as possible. Exploring details are seen as being interesting and achieve in depth rather 

than breadth is aimed in this method. Finding relationship among variables of objective 

theories by examining is a means for quantitative research.in this method numbered data can 

be analyzed using statistical procedures. The final result will be a set structure consisting of 

introduction, literature and theory, methods, results and discussion.  If we want to use 

questionnaires as a research technique could be as a quantitative strategy but if we have an 

open question and interviews might be qualitative techniques. 
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3.5 Mixed Methods Research 

A combination of both qualitative and quantitative forms is an approach to inquiry. Thus, we 

have to collecting and analyzing both kinds of data. It also involves the use of both 

approaches in tandem so that the overall strength of a study is greater than either qualitative 

or quantitative research (Creswell, 2007). 

3.6 Mixed Methods Strategies 

   In 1959was the first time that Campbell and Fisk used multi methods to study validity of 

psychological traits. Mixed methods strategies are less famous than quantitative or qualitative 

approaches. In this method we can identify questions to ask for one method by result from 

another method. Quantitative and qualitative data can mix together and make one large database. 

By this method writer can develop procedures for mixed methods strategies. (Creswell, 2007) 

The above table can help you to find the concept of mixed method: 

 

Quantitative Methods Mixed Methods Qualitative Methods 

 Predetermined 

 Instrument based questions 

 Performance data, attitude data, 

observational data and census data 

 Statistical analysis 

 Statistical interpretation 

 Both pre-determined d emerging 

methods 

 Both open-and closed –ended 

questions 

 Multiple form data drawing on all 

possibilities 

 Statistical and text analysis 

 Across databases interpretation 

 Emerging methods 

 Open-ended questions  

 Interview data, observation data, 

document data, and audio –

visual data 

 Text and image analysis  

 Themes, pattern interpretation 

 

In this research both interview and questionnaire data are used for data collection. Therefore, 

the method is combination of quantitative and qualitative method to collect required data and 

information. 

I started to investigate my research problem by doing  a questionnaire and interview and 

chosen the mixed method as research approach. Measuring accessibility of scientific data 

needs to know about users experiment. They are the only one that faces the problem during 
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the catch to scientific data. I chased deductive approach based on the criteria and theories 

were developed in [ (Anderson.W.L., 2004) (Erpa Training, 2003) (E.MCGrath Robert, 

1999) (Mullins J. , Enabling International Access to Scientific Data Sets:Creation of the 

Distributed Data Curation Center, 2007) to measure the accessibility factors whether with the 

quantitative or qualitative methods. 

 

3.7 Data Collection Methods 

3.7.1 Survey Method  

The survey method involves gathering information from a group of teachers, students, or other 

persons. (Blaxter, 1996).Two kinds of survey method defined: 

1. Structured Surveys that include formal questions which collection of our research answer 

to them in the same way. 

2. Unstructured Surveys are independence questionnaire which user leader interviewer by 

answers.  

Survey method could be direct and indirect it depends on the questions. This method lets to 

collect different kind of information very quick and low cost if we want to compare it with 

observation and experimental method. But we can point out to some restricted sides of survey 

method that maybe make problem during the research. 

1- We have to keep the private information about the collection and they should be 

unknown. 

2- It is hard to ask people to answer the questionnaire cause of time limitation. 

3- May be they give positive answer and don’t remember what they did or have any 

experience about it or not. 

In this research my main method is Sequential mixed methods. We used to seek to elaborate on or 

expand on the findings of one method with another method. We began with a qualitative 

interview for exploratory purposes and following up with a quantitative, survey method with a 

large sample (kothari, research methodology methods and techniques, 2004). 

Method of data collection: there are two types of data that can be collected by researchers: 
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1- Primary data which collected for the first time  

2- Secondary data which collected by someone else before and we use these data in our 

research  

3.7.2  Selection Method 

Four basic ways of collecting data for research techniques are identified: 

 The study of documents  

 Interviews (Structured, Semi structure, Unstructured) 

 Observation  

 Questionnaires (Structured, Semi structure, Unstructured) 

 

3.7.1.1 The study of documents 

During this method researchers should read and understand some secondary data that have 

collected by another researcher and of curse the relevant  analyses.They have to consider and use 

data which has already been collected. These data will be part of new data collection in new 

research. Such example of documents could be : 

 Census statistics and reports 

 Government White Papers 

 Company annual reports 

 Institutional documents 

 Books and journals 

 Newspapers, television and radio programs 

We have may be some reasons for collecting and  using secondary data some of them could be 

included : you cannot collect enough data, it makes sense to use it if he data you want to already 

exist in some form and it allows you to focus your attention  on analysis and interpretation 

(Loraine Blaxter, Christina Hughes, Malcolm Tight, 1996).  
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3.7.1.2 Interviews  

The interview method includes asking and discussing issues with people.You can do interviews 

by different ways : Interviews may take place face to face, or at a distance, over the telephone.  

Interviews may be structured, with a set of questions requiring specific answers and may be 

completely open-ended. It involves different forms and can be involved only interviewee and the 

researcher (Blaxter, 1996).  

3.7.1.2.1 Telephone Interviews 

 

Advantages 

- Quick method 

- It is flexible because we can explain about questions than mail interview  

- We can skip some question and change other if we face a problem 

- We have control to all answers  

- Responses amount will be more 

Drawbacks: 

- Cost for every respondent will be high  

- Maybe some of our respondents are not interested to discuss the personal questionnaire  

- Maybe our phrasing affects the respondent’s answers 

- Under pressure, respondent’s entered answers without interviewing (kothari, research 

methodology methods and techniques) 

3.7.1.2.2 Personal Interview  

The interview method involves questioning or discussing with people. It can be useful 

The personal interview is very easy and flexible method to collect the information and data. 

Interviewers can take the respondent’s attention during the interview and explain different 

technique for collecting data. Interview method has many variations. The interviewer may want 
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to explore issues and probe as the situation needs. It can be used in different kind of 

questionnaire and conducted fairly quickly. There are two types of interviews that interviewers 

can show advertisements, packages and record their reactions and behavior (Creswell, 2007). 

These take two forms: 

Individual interviewing focus on one person interviewing and group interviewing focus plenty of 

people in a group. 

Advantages 

- Intercept interviewing most used in tourism research. 

- It gives to researcher to know people in a short time. 

- This method is suitable for reaching people whose names and addresses are unidentified. 

- The area of your interview is widely and you can meet people in different place and talking to 

them in offices, on the street and shopping malls. 

- Interviewers must gain respond’s cooperation  

- Interviewing takes a few minutes till several times it is depending on the people  

Drawbacks: 

-“Room for error and bias on the part of the interviewer who may not be able to correctly judge 

age, race etc.” (Kothari, C.RKumar, RanjitDawson, Catherine,, 2009). 

- Maybe it is hard and uncomfortable for the interviewer to talk with a special age and gender. 

3.7.1.2.3 Focus Group Interview  

One of the major research tools that understand people’s opinions and moods is group interview 

and it is becoming great. A group of people usually consists of six to ten people who talk about 

products, service or organization. The moderator should know about all objectives and enough 

knowledge of the subject and industry and group and consumer behavior. It should start with 

broad question and going to specific issues. A moderator has to encourage and manage group to 

get the easy and true feelings and thoughts. The interviewer should focus on the discussion at the 

same time. 
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“Often held to help determine the subject areas on which questions should be asked in a later, 

large-scale, structured-direct interview” (Kothari, C.RKumar, RanjitDawson, Catherine,, 2009). 

This method is recommended to managers of hotels and restaurants that have easy access to their 

customers and want to get the service and product feedback. 

Drawback  

- Maybe the cost of it is more than telephone survey 

- For keeping down time and cost we have to keep the small sample size and it may be hard to 

simplify from the consequences. 

- Interviewer bias  

3.7.1.3 Obaervation 

The observation method gives the chance to the researcher in watching, recording and analysis 

events of interest. Observation studies include different approaches : 

 We can record the event  

 Observation can be structured in terms of a predetermined framework or may be 

relatively open 

 The observer can be part of the event and be a participant (Blaxter, 1996).  

 

3.7.1.4 Questionnaire 

One of the most widely ways used research techniques is questionnaire. The questionnaire can be 

administered over the face to face or telephone. But face-to face may get a better response rate, 

the problem is here that it takes more time consuming for the researcher. In postal survey we 

cannot get enough answers because the respondent has no one available to answer. The aim of a 

questionnaire is to get answers from respondent till a set of questions. Respondents should read 

the questionnaire individually and write down the answers by themselves.  

The main concern in questionnaire is, who should be selected as a respondent to respond 

accurately to items on a questionnaire. One general method involved obtaining information from 

background, performance, and organizational information (Samuel B. Green, Thomas Stutzman , 

1986). This information could be used to identify respondents who were knowledgeable about 
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the subject and, therefore, able to answer the questions accurately. A second general method 

involved collecting data from all potential respondents and, on the basis of indices computed on 

these data, selecting a subsample from them. The D index can be used, which assess similarity 

between an individual's rating and the population's mean ratings. In some applications, the 

number of sampled respondents needs to be greater than three in order to obtain reliable results 

which is 40 in our case. 

When researchers record the answer and ask or explain about the questions, it is called Interview 

Schedule.The questionnaire is very flexible and there are many ways to ask questions.it should 

be tested before use on a large scale.Three basic types of questionnaire are presented here: 

• Closed –ended 

• Open-ended 

• Combination of both 

3.7.1.4.1 Closed –ended Questionnaire: 

It consists multiple choice questions and scale questions that the respondent should make one of 

them. 

 The purpose of this type of questionnaire is to generate statistics in quantitative research. 

It has a special format that most responses can be entered easily into computer for analysis and 

distributed. 

3.7.1.4.2 Open-ended Questionnaire: 

This type of questionnaire is more flexible for respondents to answer in their own words and 

explain exact about their mean. It doesn’t have boxes to mark but instead of it there is a blank 

section for the respondent to write in an answer. Closed-questionnaire might be used for finding 

out the service amount but open-ended questionnaires be used to measure what people think 

about a service. Data analysis is complex because there are no standard replies to these 

questions. 

3.7.1.4.3 Combination of both: 

 With this type of questionnaire you can find how many people use a service and what they think 

or what are your customers’ opinions in the same form. 
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We can have both boxes to tick or scales to rank and the finish with a section of open-ended 

questions or more detailed response. 

 

3.7.1.4.4 Mail Questionnaires  

In mail surveys, the initial delivery of the mail questionnaire is typically in the form of a survey 

packet. In addition to the mail questionnaire itself, this packet typically includes a cover letter 

explaining the purpose of the study and encouraging participation, a postage-paid pre-addressed 

return envelope, and some form of pre-paid incentive or participation gift intended as a social 

gesture of appreciation. 

Advantages 

- May be can gather a large quantity of information without the high cost and budget   

- Collection may answer honestly to questionnaire by mail 

- There is no interviewer that bias the respondent’s 

- Respondents are free to manage the time to answer the questionnaire 

- Ability to answer in anywhere on the word without place limitation 

Limitations: 

- Not flexible 

- It takes time to collect all of them to compare of telephone interview and personal interview  

- Responses process is very low  

- The researcher cannot have enough control over interviewer collection  

 

In this thesis data has collected by interview in structured form of it because I write my questions 

before interviews to librarian and archives and questionnaire was also in the structural form 

cause of the same reason that PhD and post doc student answered to them. There is no chance to 
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use secondary data because no one has ever been done on the topic of my choice and I have to 

collect my data through the questionnaire and interviews. The purpose of the questionnaire is 

gathering required data to do master thesis which titled: “Investigation on accessibility of 

scientific data at Lulea University of Technologies. Scientific data is any observation and 

measurement, calculation, text including interspersed numeric values, names, organisms, 

chemical formula, mathematical equations, tables, Images, drawings of experimental procedures 

(equipment’s, workflows), graphs, audio recordings and video recordings. 

I used face to face questionnaire and first introduce myself and explain about the some of the 

questions that is used technically word such as :metadata, secondary data that almost all ask 

about it. In the questionnaire there were seventeen questions that thirteen of them are closed –end 

and four of them are open –ended questions. 

The questionnaire was designed based on papers and experience of Dr Thomas Severiens 

institute for science and Dr Jillian Wallis and Dr William L. Anderson and Dr Bertram 

Ludaescher and Dr Reagan Moore Designed questionnaire checked again with my supervisor. 

Then it is tested to check how it works. I spread out the initial questioner between a small group 

of users and ask them to fill it and give their commands or add other factors which can be 

included. Final version of the questionnaire is confirmed by the supervisor and I spread it out. I 

assign time for every questionnaire individually. I controlled all answers when respondents 

answer to the question and explained if there was any unclear part. 

It is worth mentioning that all of the personal information which interviewed should be kept 

private. Also we should be sure about the answers we receive in the questionnaire. They should 

be honest and without any effective defaults. As LTU is an international university, the results 

may affect by some previous experience of students in other countries. For example, PhD 

students can be in this group. Their significant skills to access to data may be not related to 

university training programs. To deal with the problem, we tried to find a volunteer group of 

users to interview and also their personal information will be kept secure. Also we will ask the 

users to answer the questions by only considering their experience at LTU- Lulea campus 
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In this research we try to use new data that no one collected before. We got some data from LTU 

users which it includes Questionnaire and interview with LTU library and PhD and post doc 

student as most commonly used in LTU.  

The purpose of an interview with LTU library staff, and manager is to understand how scientific 

data are accessible and what the university library policy is to keep them accessible for a long 

time. I have used the mail interview technique in my research because all staff and member of 

the library should think and find my questions s answer. I have prepared my interview questions 

in regards to my questionnaire answer and the interview will be cover my questionnaire answer. 

This research is trying to prepare a combination method to give more alternatives to respondents 

and collect complete answer. I have chosen this method because I need to gather new 

information and data that there were not before so interview and questionnaire will be one of the 

great ways to get these. The survey method involves interviewing and questionnaire specially. 

Questioner cannot provide my sufficient information and I have decided to interview with library 

staff to complete and compare my questionnaire result and my interview. In fact interviews result 

cover my questionnaire answer. 
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3.8 Data Analysis Methods 

 

3.8.1 Qualitative Data Analysis:  

Regarding to (Basit, Summer 2003) grounded theory approach in the analysis of qualitative 

data. Category and coding the phenomena could be used to explain the interview. Manual coding 

using the various methods such as cut and paste and note card. There is an electronic method of 

segmenting and coding data that decide what to retrieve and collect. NVivo is the software 

program that we can analysis the interview with this. The program marking up, sorting, cutting, 

recognizing, coding data. But this research is carried out segment of the text manually.  

This way to analysis data is quite personal process that includes few inflexible rules and regular. 

The researcher needs to go through a procedure to reach this determination that called content 

analysis. 

Content Analysis means identifying the main contents of an interview and analysis them that you 

can search them through the responses. This process involves four steps: 

1- Identify the main themes. The researcher should describe and understand the meaning 

that the responses given by respondents to each question. 

2- Assign codes to the main themes: researcher has to choose a few responses to an open- 

ended question and identify the main purpose of them. The researcher should assign a 

special code to each response. Use of numbers and keywords help to determine same 

responses. 

3- Classify responses under the main themes: researcher should classify responses under the 

different themes. 

4- Integrate themes and responses into the text of your report: after identifying your 

responses, the next step is to integrate them into the text of your report. There is no 

reason to use verbatim responses to keep the feel of the response. You can use some 

frequently responses which you get (Blaxter, 1996). 
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3.8.2 Manually Data Analysis:  

Actually manually analysis use to measure the number of respondents is reasonably small and 

there are any variables to analyses. However it is suitable for calculating frequencies and simple 

responses. Manual data analysis is the easiest way to do this is to code. We can write the 

numbers of question on each column to code information about the question. In this way we 

count various codes in a column and then decode them. On the other hand if you want to carry 

out statistical tests you have to calculate manually. But your statistics depend on your expertise 

and need to communicate (Blaxter, 1996). 

3.8.3 Data analysis using a computer: 

There is some program in computer that you can use them for your analyzing. You should be 

familiar with them. SPSS is the most common software for windows. It will influence the final 

results.  

3.9 Validity and Reliability 

 

All of the responses were controlled from both validity and reliability sides. The reliability can 

be tested by finding out such things said about the data: 

(a) Who collected the data? (b) What were the sources of data? (c) Were they collected by using? 

Proper methods (d) at what time were they collected? (e) Was there any bias of the compiler? 

(t) What level of accuracy was desired? Was it achieved? 

As I myself spread out the questionnaire between the users and control the above factors while 

filling the forms, the requirements for reliability of the collected data is provided.  

After one week, randomly chosen questions from the questionnaire were asked to answer by 

users to validate their answers (SAMET, 1985) whether they replied the same or not. However 

Christiansen et al. (Christiansen, Lene; Frederiksen, Henrik; Schousboe, Karoline; Skytthe, Axel; 

von Wurmb-Schwark, Nicole; Christensen, Kaare; Kyvik, Kirsten, 2003) Claim the 

questionnaire itself is a kind of validity as well. 

I have prepared my interview question before and send it to one the library staff who has 

knowledge to answer them. My questions were covered my questionnaire answer. I have tried to 

write my questions clear and simple. 
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If the chosen method is described in a simple way it may be as follow: By the information 

gathered from the literature review, we will design a questionnaire to find a precise sense of the 

on-going method in Lulea University of technology and its results. Some personal interview with 

the staffs will be done. By designed questionnaire will do focused interview which attentions 

upon a given experience of the university, its effects and results. To have a reliable sample of 

users, we do the group interview between the majorities of users. The knowledge gathered from 

the questionable air and literature reviews lead to precise investigation on the case, which clarify 

the advantages and drawbacks of the libraries on going system and the amount of satisfaction 

among users. 

3.10 Reflections 

 

I have been following my methodology step by step the process of filling up the questionnaire 

took much more time because I supported my interviewees one by one and explained bout 

questions if they had any problem to understand the right meaning of one professional word for 

example metadata. But for my interview, the staff of the library did not have information about 

my questionnaire I think the problem was relevant to the non - expert person was selected. He 

could not understand most of my questions and the answers were very short and brief.  
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4 Case Description 

 

4.1 Library of LTU  

Library of LTU was developed by LTU for giving service to students. 

LTUs library or LTU’s Learning Resource Center is a comfortable place to study and connect to 

lots of virtual resources and some expert librarians who are ready to greet students and guide 

them through information sources and technology. 

Every student should submit their thesis in the library and it is one of the rolls before graduation. 

When the student's thesis is approved by their supervisor, student have to fill in en form for 

copyrights and upload under student theses and submit the file and picture at the same time. 

There is opportunity to upload the film or music files related to the thesis but student should be 

fill in the copyright form for these files also. 

Generally theses from Swedish university are public and all users can ask for them but if anyone 

has a problem with public access they can fill in a form and explain about the reason and sent it 

to the library. Student administration at your department should check formalities concerning the 

student's thesis and if there is any problem it can be invisible on the internet. 

The library has ability to give service to students who need help with finding articles in their 

report or project. The library has course to learn them how can reach to specific article and let 

students know about a valuable scientific resource that library has contracted with them. 

A student can search for workshop by LTU’S website and some relevant information such as 

exact room and time of it. During the workshop librarian help to formulate your search question, 

choose database, search in databases, evaluate references, get access to full text, write references 

and etc. 

4.2 E-books 

LTU library has almost 100,000 e-books in all subjects that all of them are free to access. A 

student can search all subjects by LUCIA Library catalogue and there is links to some e-books: 

Ebrary  - 70.000 e-books in many subjects 
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Knovel - reference books and handbooks in chemistry and technology 

Oxford Music Online - encyclopedias in music, for example Grove Music Online 

Oxford reference Online - reference books in all subjects 

Springer - 20.000 books in many subjects 

Advertising-funded e-books: 

Bookboon 

Some encyclopedias: 

Access Science (McGraw-Hill encyclopedia of science and technology) 

Encyclopedia Britannica 

Nationalencyclopedin 

Some free dictionaries: 

Norstedts Swedish-English dictionary 

Merriam-Webster's Online Search 

4.3 How we can find and access to scientific data? 

 

You can find out that the LTU library contracted with which of scientific web site and online 

library to order different articles and papers in appendix C . Local catalogue of the LTU library 

that is LUCIA can find all data by author, title or subject words. Ebrary is another search 

platform that you can search right by title or words in the title, subject words, or author. 

How student can print and download scientific data? 

Mostly student must register a user on the platform to print and download the data but it depends 

on supplier's rules.It is possible for both campus and distance users to access to databases and 

article, proxy server give chance to access for distance student in LTU. 
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5 DATA ANALYSIS RESULTS  

One way to get answers on my main research question that “How accessible is scientific data in 

the university library?” it seems most of this resource would ask. So forty of employees and 

PhD students a Post doc student intended to respond to my questionnaire.  

Respondents should choose one of the answers that include fifty multiple choice and two 

questions which should comment. 

 I have explained every question to each of the respondents to clarify more while they had all of 

the questions on the paper. I have entered all of them into the SPSS program to get exactly 

statistical table and analysis. Now below analysis and tables will show us measurement and 

frequently of every answer. 

5.1 Total frequently  
Questionnaire 

valid Frequency Percent Valid Percent Cumulative Percent 

1 1 2.5 2.5 2.5 

10 1 2.5 2.5 5.0 

12 1 2.5 2.5 7.5 

13 1 2.5 2.5 10.0 

14 1 2.5 2.5 12.5 

15 1 2.5 2.5 15.0 

16 1 2.5 2.5 17.5 

17 1 2.5 2.5 20.0 

18 1 2.5 2.5 22.5 

2 1 2.5 2.5 25.0 

3 1 2.5 2.5 27.5 

4 1 2.5 2.5 30.0 

5 1 2.5 2.5 32.5 

6 1 2.5 2.5 35.0 

7 1 2.5 2.5 37.5 

8 1 2.5 2.5 40.0 

11 1 2.5 2.5 42.5 

9 1 2.5 2.5 45.0 

Questionnaire 19 1 2.5 2.5 47.5 

Questionnaire 20 1 2.5 2.5 50.0 

Questionnaire 21 1 2.5 2.5 52.5 

Questionnaire 22 1 2.5 2.5 55.0 

Questionnaire 23 1 2.5 2.5 57.5 

Questionnaire 24 1 2.5 2.5 60.0 

Questionnaire 25 1 2.5 2.5 62.5 

Questionnaire 26 1 2.5 2.5 65.0 

Questionnaire 27 1 2.5 2.5 67.5 

Questionnaire 28 1 2.5 2.5 70.0 

Questionnaire 29 1 2.5 2.5 72.5 

Questionnaire 30 1 2.5 2.5 75.0 

Questionnaire 31 1 2.5 2.5 77.5 

Questionnaire 32 1 2.5 2.5 80.0 

Questionnaire 33 1 2.5 2.5 82.5 

Questionnaire 34 1 2.5 2.5 85.0 

Questionnaire 35 1 2.5 2.5 87.5 

Questionnaire 36 1 2.5 2.5 90.0 

Questionnaire 37 1 2.5 2.5 92.5 

Questionnaire 38 1 2.5 2.5 95.0 

Questionnaire 39 1 2.5 2.5 97.5 

Questionnaire 40 1 2.5 2.5 100.0 

Total 40 100.0 100.0  
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Question no 1 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 33 82.5 82.5 82.5 

Yes,sometimes 6 15.0 15.0 97.5 

No,never 1 2.5 2.5 100.0 

Total 40 100.0 100.0  

 

 

 

We have started with general question that have they ever used any scientific data resources 

as part of their research or not?  

As the table shows 82% of respondents to answer to this question have chosen “yes, always” 

choice, 15% of them answered “yes, sometimes” and 2% responded “No, never “.It demonstrates 

97.5% of persons have answered  the questionnaire, using scientific data resources, then their 

answers can be reliable to analysis. While most of the users need and use scientific data as a part 

of their research, 65% of them faced problem as it is shown in question 2 results. 
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2 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 2 5.0 5.0 5.0 

Yes,sometimes 26 65.0 65.0 70.0 

No,never 12 30.0 30.0 100.0 

Total 40 100.0 100.0  

 

 

 
 

 

Since, the discovery of the questions I need answered to my main research question, the second 

question on the problems of the access to the scientific data in the university library concerned. 

“Were there any difficulties you encountered with accessing and using the data? If so, 

why?” 70% of users have somehow problem which shows the importance of investigating on the 

issue of accessibility. 
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Question No 3  

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes, always 21 52.5 52.5 52.5 

Yes, sometimes 15 37.5 37.5 90.0 

No, never 4 10.0 10.0 100.0 

Total 40 100.0 100.0  

 

 

Yes, sometimes most of its work is dedicated to. In the following we will refer to both these 

problems have been. 

“Have you got the scientific data in a readable format?” The purpose of asking this question 

is to examine the difficulty of format obsolescence. 

More than 50% the answers are “yes, always”. While just 10% of users have never problem. This 

result confirms the answers of second questions, and as here the quantitative result is more than 

last questionable, it should be concluded, one of the important problems is the data which are not 

readable ( (Mohebbi, 2013). 

 



 44  
 

 

 

Question No 4 

 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 14 35.0 35.0 35.0 

Yes,sometimes 22 55.0 55.0 90.0 

No,never 4 10.0 10.0 100.0 

Total 40 100.0 100.0  

 

 

 

 

In the question number four “could you get some information to access the data which used 

in the article or publications?” The question concerned about the Metadata and some extra data 

about articles and scientific data which are in LTU. As the table shows 10% of users have no 

problem. This one exactly confirms the result of question 3, which have shown 10% of users 

have no problem in readability of data.  
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Question No 5 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 16 40.0 40.0 40.0 

Yes,sometimes 20 50.0 50.0 90.0 

No,never 4 10.0 10.0 100.0 

Total 40 100.0 100.0  

 

 

 

 

The next question is “Are you sure about the authenticity of the scientific data that you 

use?” authenticity of scientific data is one of the issues that libraries should provide and support 

them. 

“Somehow yes “allocate 90%. This answer has confirmed in the results of an interview with 

archivist which will come in the following in the interview result part. 
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Question No 6 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,sometimes 11 27.5 27.5 27.5 

No,never 29 72.5 72.5 100.0 

Total 40 100.0 100.0  

 

 

 

Respondents did not enough knowledge about metadata and what kind of data call metadata and 

I have explained to all of them. But 72% of them don not need metadata of the scientific data 

which they have gotten from the university library. 
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Question NO 7 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 4 10.0 10.0 10.0 

Yes,sometimes 28 70.0 70.0 80.0 

No,never 8 20.0 20.0 100.0 

Total 40 100.0 100.0  

 

 

 

 

Sometimes some versions only are in paper format and these are hard to access and use these, 

particular now a day that all the service and access areas distance. The question concerned about 

it “Has library had all requested and scientific data in digital format?“ Frequency table 

shows that 70% could not access to the scientific data during the time. This exactly equal to the 

result of second question which 70 percentage of users have answered they have somehow 

problem. It shows the other one of the problems can be the lack of digitally format resources 

(Mohebbi, 2013).  
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Question NO 8 

       
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,sometimes 31 77.5 77.5 77.5 

No,never 9 22.5 22.5 100.0 

Total 40 100.0 100.0  

 

 

 

 

77% of respondents had at least one time problem to fine specific scientific data or article and 

“Yes, sometimes “is the most answer for “Did you have any problem to find and reach your 

specific scientific data?” This one confirms the answers of question 6 which 72.5% do not ask 

metadata from the library and therefore they will face with difficulties. 
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9 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 2 5.0 5.0 5.0 

Yes,sometimes 27 67.5 67.5 72.5 

No,never 11 27.5 27.5 100.0 

Total 40 100.0 100.0  

 

 
 

Librarian's role in the training and instruction always is one of the most important parts of 

help student( in my case study )access to the resource specially today that access to information 

need computer knowledge and expertise.  Unfortunately more than 40% of users do not want 

help from a librarian. It emphasizes, having workshops and motivating users to update their 

knowledge can improve the criteria that influence the accessibility of scientific data.  
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Question No 10 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 1 2.5 2.5 2.5 

Yes,sometimes 22 55.0 55.0 57.5 

No,never 17 42.5 42.5 100.0 

Total 40 100.0 100.0  

 

 
 

This question tried to find out any rules and regular problem such as copyright. The most 

answers to “Have you faced any restriction or copyright problem during the access 

process?” is “Yes, sometimes”. Then it seems there is some databases which is not included in 

LTU resources. 
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Question number 11 “In your point of view, what percentages of the scientific data were 

usable?” is asked about all metadata, authenticity, readability of scientific data that cover 

previous questions. The most percentage of scientific usability belong to 80% to 90%. This 

answer has confirmed by the information of interview with archivist and question 5. 

Question NO 11 

 
Frequenc

y Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 10 1 2.5 2.5 2.5 

20 1 2.5 2.5 5.0 

30 3 7.5 7.5 12.5 

40 1 2.5 2.5 15.0 

50 5 12.5 12.5 27.5 

60 3 7.5 7.5 35.0 

65 1 2.5 2.5 37.5 

70 3 7.5 7.5 45.0 

72 1 2.5 2.5 47.5 

75 1 2.5 2.5 50.0 

80 8 20.0 20.0 70.0 

90 6 15.0 15.0 85.0 

95 2 5.0 5.0 90.0 

100 4 10.0 10.0 100.0 

Total 40 100.0 100.0  
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Question No 12 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

 

Valid 

     

Yes, sometimes 30 75.0 75.0 75.0 

No, never 10 25.0 25.0 100.0 

Total 40 100.0 100.0  

 
     

 

 

 
 

Question number 12 “Have you requested scientific data that was not in electronic resources 

in the university library?” is to cover question number 7. The most answer are “Yes, 

sometimes” with 75%. 
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The majority of libraries for better service and unlimited data for all intermediate work that can 

be done both internally and externally, but the university library not exempt from this. And 52% 

of respondents had experienced to use such service between libraries. “Have you had any 

experience to borrow and find scientific data out of the university library?” 

 

 

 

Question NO 13 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes,always 1 2.5 2.5 2.5 

Yes,sometimes 21 52.5 52.5 55.0 

No,never 18 45.0 45.0 100.0 

Total 40 100.0 100.0  
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Question NO 14 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 60 1 2.5 2.5 2.5 

65 1 2.5 2.5 5.0 

70 2 5.0 5.0 10.0 

80 7 17.5 17.5 27.5 

87 1 2.5 2.5 30.0 

90 10 25.0 25.0 55.0 

99 2 5.0 5.0 60.0 

100 16 40.0 40.0 100.0 

Total 40 100.0 100.0  

 

 

Question number 14 covers question number 5 about the authenticity of scientific data and this 

time respondents should give a percentage. “How much do you trust the university library 

scientific resources which created in LTU? Please give your answer in percentage. 40% of 

respondents trusted 100% of the university library. 
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15 

 
Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes, always 22 55.0 55.0 55.0 

Yes, sometimes 17 42.5 42.5 97.5 

No, never 1 2.5 2.5 100.0 

Total 40 100.0 100.0  

 

 

 

 

 

 

Finally, Do you have free access to all scientific data that produced in LTU? 55% 

respondents answer “Yes, always”. As it is confirmed here and in question 10, it shows it is still 

needing some databases which are not included in the accessible resources of the library. 
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Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

1 40 1 3 1.20 .464 

2 40 1 3 2.25 .543 

3 40 1 3 1.57 .675 

4 40 1 3 1.75 .630 

5 40 1 3 1.70 .648 

6 40 2 3 2.72 .452 

7 40 1 3 2.10 .545 

8 40 2 3 2.23 .423 

9 40 1 3 2.22 .530 

10 40 1 3 2.40 .545 

11 40 10 100 69.55 23.856 

12 40 2 3 2.25 .439 

13 40 1 3 2.43 .549 

14 40 60 100 90.25 11.086 

15 40 1 3 1.48 .554 

Valid N (listwise) 40     

 

By summarizing here above results we can conclude as following: 

 According to the results were discussed in the previous section, 97.5% of users have used scientific data 

for their research. 72.5% of the users are not aware about the archived metadata of the library while after 

knowing this, most of them said they were always in need of that in their work. It is clear that 65% of 

these users have somehow difficulties to access the required data and only 14% of them can get the 

required scientific data without any problem.  The main issue under the question is, readability of these 

data formats. 20% of the requisite data is still not found in digital formats which can be in danger of being 

unusable. The analysis shows, more than 22% of users don’t ask help from the library staff even when 

they encounter with a difficult to access required resources. Close to 100% of the users are sure about the 

authenticity of scientific data But more accurate look to the numbers shows, up to 20% of the users, can't 

use  LTU valuable scientific data, while more than 57%  in addition to LTU scientific data uses other 

resources out of the university library resource but with the access through LTU. 2.5 % of users found 

themselves in difficulty to have free access to the scientific data which can be solved by re-checking new 

databases and adding the required databases.  
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As I said before questionnaire answers to two types of question first group is close ended 

questions that I analyze them with SPSS software and another group is open ended questions that 

is qualitative question.   

Two of the questions are open ended and I will analyze it separately one by one. 

In questionnaire asked do you have any suggestion to improve access scientific data from PhD 

and post-doctoral student? 

Some students suggested creating one page or emailing address to report errors and bugs in LTU 

site. Most of student requested to make more databases for scientific data and articles. 

Some of them demand to improve research quality and electronic access. 

The majority of them request to put more pressure on authors to use a systematic method for 

choosing the key word. So search engines in electronic databases would produce more 

meaningful results.  

One of the student attended to a KTH university access program that is more comfortable and 

easier.  

Increasing more scientific data and journals are one of the common suggestions that I got from 

this question. 

Make an electronic copy of paper information would be helpful in some field that there are more 

paper scientific data. It make hard to access and order them bye policy system. 

Using LTUs VPN is Tuff and complicated if student want to access scientific data from home or 

out of university. They prefer an absolutely free access by just universities library username and 

password.  

All graphic images should be accompanied by data numerical in ASCII format. It makes easy to 

open and use graph information.  

Another most common suggestion is adding more journals to be available online. 

Using common standards and formats to save and keep scientific data is almost requested. 
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5.2 Open questions analysis  

 

Last two questions in the questionnaire are open ended questions that will be an analysis of the 

most common key word that respondents used them. 

Do you have any suggestion to improve access scientific data? 

Most of the suggestions were about the format of scientific data which should be digital and 

readable by any computer system so we could find out the reason why question number 3 were 

answered “Yes, sometimes”. 

A large number of respondents desired to access all graphs, images and the calculated of data 

which were used in the article. Sometimes lack of these data made problem to understanding of 

the formulation and testing procedures in articles.  And that's reason enough to answers of 

question number 10 about the restriction and question number 2and number 4. 

Few of the respondents have requested to contract to more journals and digital resource who 

provide professional scientific articles and data. Question number 8 was asked exactly about this. 

To answer the last question, all of the respondents had agreement with each other about the 

response “How fast can you access the resources?” and it was pretty fast although in  the 

University and when they use VPN at home. And some other suggestion which can be a good 

example are: 

-All graphs, images should be accompanied by data (numerical) in ASCII format  

-Keep adding more journals to be available online 

-Should be an access to the data collected y the scholars and can see the diagrams in the papers, 

the data collection has been done 

- All scientific data should be stored in formats easy to download and use (common standard 

formats) 

-Making electronic versions of books, journals and documents will help in improving access the 

scientific data  

-Put more pressure on authors to use a systematic method for choosing the key words, so search 

engines in electronic databases would produce more meaningful results  
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5.3 Interview Analysis With Library Staff 

 

Efforts have been using the coding process to analysis interview. All words and then categorized 

and classified duplicates the interview is named. 

Preservation Format of scientific 

data 

Authenticity Access 

No long time 

preservatives, 

preservation in paper 

format, in the 

archiving department, 

restrict  

Paper format, pure 

publication in platform, 

digital format 

IT department and 

archiving 

department, via 

login to pure, 

username and 

password, 

Librarians, course, 

workshop, via 

email or phone 

 

Three sections of the IT, Library and Archive work and provide separate activity in LTU. IT 

section supports all students and publishers by preparing individual username and password to 

verify user or submitter identity. So security and authenticity are cleared by IT system and log in 

to pure. Another task of IT center of the university library is, provide VPN service. This facility 

gives a chance to all users that access to scientific data by connecting to the university library 

platform from any other place or system. 

Archive section is responsible for preservation and keeping the document in paper format or 

digital format for a long time that it depends on the nature of the data and publicize. All the 

metadata and how and in what form can be accessed, are specified by Archive section. Digital 

publications are saved in pure platform in pdf format. 

The library helps student and user to access to these scientific data. They hold off workshops and 

courses for new student. They are also available via e-mail and phone always. The library 

publishes and updates all theses and publications of students and researchers. The library has 

plenty of scientific and course books that every day has lots of applicator. 
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The website of the library is an excellent starting point in students search for literature and 

scientific information. There is chance to reserve books and renew loans and even order books. 

All the student and employees at LTU have free access to e-book and e-periodicals even when 

they are out of campus. 

As a student you can find lots of useful programs in LTUs library for example one of them that is 

helping student with written and oral presentations. One of the purposes of the study and writing 

support is to help and prepare student for academic success. There are some effective lectures 

that try to focus on structuring an essay, lab, report, thesis. Language department of LTU is 

responsible with the support. Teachers give feedback and advice for improvements to students. A 

student could get ability to develop their information skills in library search Workshop and 

courses. On the other hand distance students can have articles and books sent to them. They can 

contact the library for more information in order to reach articles.  

5.4 Interview Analysis With Library Archivist 

 

Long time preservation Accessibility Scientific data 

Paper format, next year, 

convert to digital format  

By archivist, restricted accessibility, 

metadata, cooperation with LTU 

library  

Authenticity, teachers and 

researchers  

 

After interviewing with archivists in the university library they mentioned that access to scientific data for 

users is supported by internal cooperation between three parts of IT center, library and archive. Regarding 

to the booth interviews with library and archive parts paper format is the currently long time preservation 

format for the scientific data. Today the university library has no digital preservation of research 

information. That's because the current library system has not been considered to have features of safety 

that is needed to verify a long-term storage of information. Today they are delivered printed copies of 

publications to the archive in paper format. 

The university's library has planned to start digital preservation for next year.the university library is 

looking for suitable format and standards which will be conformed with the policy and technology are 

used in a university library.At the moment metadatas are not publicized such a part of an article or user if 
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anyone asks for them, should refer to archive part and just archivists have direct access to the scientific 

publication metadata. Users  are bound to directly access to metadata and  cannot allow to keep them.  

You can search in the archive for metadata both descriptive and provinces to see if we have the 

publication Most authenticity of secondary data is provided by researchers and teachers who are working 

or teaching in LTU. Some of the information for example title, author, date and … are as the most 

important part of any authority of the scientific data Library communicate with users directly but archive 

prepare and provide metadata for long time preservation.  

The roles of librarian and archivist are not the same. For libraries, accessibility to information is very 

important. As an archivist I'll help the university library to keep order on the information that the 

university creates within the framework of the principle of public law; Freedom of the Press, Public 

Secrecy and the Archives Act. I have also a role to keep the information accessibility, but a library can if 

they want to throw publications away when the demands of the information start to fade away.   

6 CONCLUSION AND DISCUSSION  

 

The work presented is an investigation on accessibility of scientific data at Lulea University of 

Technology.  40 LTU scientific data users are chosen randomly to answer the designed 

questionnaire. The questionnaire has designed by the author and the answers analyzed with SPSS 

software.  Also an interview has been done with the staff to clarify the issue from the staff view, 

the persons who have a significant role in our work.  

The results of analysis data show the library attempt has not enough to introduce the archived 

data to the users while there is strong demand for that. Close to half of the users complain about 

the formats which are un-readable or out of use. To answer to the research question that which 

Factors that can affect this accessibility? This issue directs us to the question where in the 

interview, the staffs have answered there is no standard and specific plan to preserve the data for 

the long term. It seems this problem has started to show its effect on the accessibility of scientific 

data at the university library. According to (theoretical framework in part 2 this research ) we 

need a framework that enables flexible, secure, coordinated resource.The article suggests one 

framework and access policy and administrative allocation policy. One of the standards 

frameworks that can be used for the purpose of the availability of scientific data is OAIS model 

which provides a framework for system architecture and management and policy practices. In 
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order to answer to the main research question How can access to scientific data be improved ? 

To improve access to the scientific data each part of the scientific data requires a standard and 

framework that one of the most important part so the information is metadata standards and 

framework. This gap can be reduced by another way that could be given more information about 

the services and having workshops for those who cannot use university library facilities. To 

promote the efficiency of accessibility of scientific data, users have suggested to have a 

dedicated page or email report the bugs and errors.  

In summary, to answer to the research sub-questions which Do the users satisfy with the 

library research service? Almost 80% of users are satisfied with the facilities of university 

library to access scientific data, and the rest believe in improving and updating formats, which 

requires a standard long term preservation plan. As the amount of producing scientific data is 

doubling at an alarming rate, the hazards of being unreadable for some part of scientific data is 

going to increase, as it is discussed above. In this term having updated staffs with the news 

technology and having workshops for those are not familiar with this technology whether staffs 

or users are crucial. 
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7 FUTHER RESEARCH  

 

According to the result which was discussed above there is a need to investigate on the following 

issues that have an important role in the accessibility rate of scientific data. 

Firstly:  main parts of primary data which are produced, have not documented properly as most 

of secondary data have not been preserved. Therefore it is a need to investigate on a possible 

method of real time data preservation at a time of production. Then they can be easily 

documented in the next stages with a goal of better accessibility.   

Secondly: Investigation on how to motivate all the users to participate in workshops and 

programs of library to improve their skills in using library facilities. This is important as some of 

the users cannot even use the valuable preserved data which is easily in access for all. 
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Appendixes 

Appendix A 

This questionnaire is prepared for PhD and postdoctoral students who use scientific data. They 

maybe face problems during searching, accessing and opening date. 

 

1. Have you ever used any scientific data resources as part of your research?  

Yes, always  Yes, sometimes No, never 

2.  Were there any difficulties you encountered with accessing and using the data?  

Yes, always  Yes, sometimes No, never 

3. Have you got the scientific data in a readable format? 

Yes, always  Yes, sometimes No, never 

4. Could you get some information to access the data which used in the article or 

publications? 

Yes, always  Yes, sometimes No, never 

5. Are you sure about the authenticity of the scientific data that you use? 

Yes, always  Yes, sometimes No, never 

6. Have you asked about the created metadata from the archive of LTU? 

Yes, always  Yes, sometimes No, never 

7. Has library had all requested and scientific data in digital format? 

Yes, always  Yes, sometimes No, never 

8. Did you have any problem to find and reach your specific scientific data? 

Yes, always  Yes, sometimes No, never 

9. Have you used librarian to help you find scientific data? 

Yes, always  Yes, sometimes No, never 

10. Have you faced any restriction or copyright problem during the access process? 

Yes, always  Yes, sometimes No, never 

11. In your point of view, what percentages of the scientific data were usable? 

 

12. Have you requested scientific data that was not in electronic resources in LTU? 

Yes, always  Yes, sometimes No, never 
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13. Have you had any experience to borrow and find scientific data out of LTU but in 

collaboration with LTU? 

Yes, always  Yes, sometimes No, never 

14. How much do you trust LTUs scientific resources which created in LTU? Please give 

your answer in percentage. 

 

15. Do you have free access to all scientific data that produced in LTU? 

Yes, always  Yes, sometimes No, never 

 

For the following questions, please give your answer in short sentences. 

16. Do you have any suggestion to improve access scientific data? 

17. How fast can you access the resources? 
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Appendix B 

 

Interview 

Considering the importance of Lulea University of Technology library, as a source of scientific material, 

our work will focus on the library users such as professors, PhD students and other researchers to identify 

the amount of accessibility of the researchers to digital information and the effective role of the library as 

a provider of the required data. 

1. How much digital scientific data does LTU have? 

2. When was LTU started to convert and prepare the scientific material in digital shape? 

3. How many users does have LTU every day whom looking for scientific data? 

4. Can you explain about the long time preservation plans in LTUs library for the future? 

5. How do you preserve LTUs scientific data? 

6. What kind of formats and policies are followed in LTUs archive and library? 

7. Which standards have been utilized in LTUs library? 

8. How does LTUs support the users? 

9. How does LTUs provide the authenticity of scientific data? 

10. How does LTUs support the scientific data security? 

11. Have you asked for metadata from researches who want to submit papers? 

12. Which format is matched with LTUs technical part for scientific data? 

13. What kind of descriptive metadata are provided for each file? 

14. What provenance information is provided for each file? 

15. How do you organize files to support browsing? 

16. What policies are enforced to ensure integrity of the data? 

17. What did LTUs do for new student who do not know how should search and use the VPN of the 

library? 
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18. Have LTU had any workshop to student that show the different ways of accessibility? 

19. Is there any restriction for users during the accessing process? 

20. Does LTU collaborate with other library or Scientifics data center in Sweden and out of Sweden? 

21. How did LTU solve copyrights problem for users? 

22. How many journals can users access through LTU VPN? 

23. How do user name and password of student work in LTUS website? 

24. What is LTUs solution to solve the format obsolescence problem? 

25. Do you know how we can improve the accessibility of scientific data in LTU? 

26. Is there any problem that cannot be solved? 

27. How many librarians does LTUs have? If it is agreed with the standards? 

28. How many of LTUs staff has an academic education in the field of librarianship science? 

29. What is LTUs plan to improve and provide the future users' requirements? 

30. Is there any role for researchers who want to submit scientific articles and papers in LTU? 

31. If you are interested, it is so great to speak about whatever you think necessary to mention. 

 

Thank for your attention. 
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Appendix C 

 

 

Databaslista uppdaterad 2012-04-03 

Academic Search Elite (EbscoHost) 

Access Science 

ACM Digital Library 

ACS - American Chemical Society 

AES Digital Library 

Affärsdata 

AIP - American Institute of Physics 

Alex 

Amed (EbscoHost) 

APS - American Physical Society 

Arctic and Antarctic regions (EbscoHost) 

Artikelsök 

ASCE - American Society of Civil Engineers 

ASME - American Society of Mechanical Engineers 

BMJ 

Branschnyckeltal 

Byggtermbanken 

Cambridge UP journals 

Cinahl With Fulltext (EbscoHost) 

CSA: IBSS 

de Gruyter 

ebrary 

Ebsco: Ergonomic abstracts 

EconLit (EbscoHost) 

Elsevier ScienceDirect 

Emerald Journals 
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Encyclopedia Britannica 

Environmental sciences and pollution management  

ERIC (EbscoHost) 

GeoRef  

Global Grant 

IEEE xplore 

IMMAGE 

Informa healthcare 

IOP - Institute of Physics 

IOS Press 

IPA Source 

Journal citation report 

JSTOR 

Karnov 

Knovel 

Kompass Norden (bas) 

Landguiden 

Lecture notes in computer science 

LRC Literature Resource Center 

Mary Ann Liebert 

MathEdu 

MathSciNet 

Metadex 

Nationalencyclopedin 

Naxos Music Library 

Norstedts juridik 

OECD iLibrary (OECD stat + IEA stat) 

Oxford English Dictionary 

Oxford Music Online 

Oxford Reference Online 

Oxford UP Journals 
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Proquest central 

PsycArticles    

PsycInfo 

PubMed 

Retriever Bolagsinfo - ej genom proxy 

RILM Abstracts of music literature (EbscoHost) 

RixLex (fri resurs) 

SAE digital library 

SAGE journals 

SciFInder (=Chemical abstracts) 

SCOPUS 

SIS e-nav 

Spie digital library 

Springer books 

Springer journals 

Taylor & Francis journals 

UR access 

Web of science 

Wiley journals 

Zentralblatt fur Mathematik 

 

 

 

 

 

 

 

 


