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[bookmark: _Toc496521875]Preface (Mieczysław Owoc)
Changing modes of university lecturing are typical for modern education. In the digital era innovation in teaching is strictly connected with the usage of new learning technologies supporting traditional lecturing. Innovation in lecturing on Business Informatics denotes presentation of the course content in the original way using non-trivial methods of teaching. 

Apart from the active books - offering as an essential component of modern education arising from the DIMBI project - two “hand-outs” for teachers describing teaching methods were elaborated. The content is similar for two courses assumed as fundamentals for Business Informatics studies (e.g. Data Warehouses and Business Intelligence). This material is devoted to the presentation of selected aspects of Business Informatics Teaching Methods and consists of nine chapters and guidelines for educators concluding the teaching methodology. 

The first chapter describes selected approaches and teaching methods stressing its differentiation and innovative character. In the next chapters, important aspects of teaching methods usage are presented: challenges and usability. Practical experiences related to the topic are presented in the last chapter (based on Intensive Study Programs performed in the project framework). This chapter embraces the potential scenario of leading courses extended by lecture notes. 

An emphasis must be made on the specialty of teaching methodology oriented on Business Intelligence and Data Warehouse courses. These domains play a strictly service role in the supporting business. 











[bookmark: _Toc489967327][bookmark: _Toc490824409][bookmark: _Toc489435345]

[bookmark: _Toc490992755][bookmark: _Toc490995399][bookmark: _Toc496521876][bookmark: _Toc490824465]Introduction to Business Informatics (Zdzisław Pólkowski, Mieczysław Owoc)
Business Informatics combines the areas of business knowledge, knowledge of management and social skills as well as the business use of information technology. The figure below shows in more detail some key competencies in these areas given the knowledge and skills required as well as the typical job titles held by business information specialists[footnoteRef:1]. [1: Avdeeva E., Financial University Moscow, 2016, [Online], Available at : http://www.fa.ru/chair/inyaz3/education/distance/Documents/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%962%20%D0%BF%D0%BE%20%D0%B1%D0%B8%D0%B7%D0%BD%D0%B5%D1%81%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5%20%D0%B4%D0%BB%D1%8F%20%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D0%BE%D0%B2%203%20%D0%BA%D1%83%D1%80%D1%81%D0%B0.docx , Accessed [17 August 2017].] 





Figure 1.  Key competencies in Business Informatics[footnoteRef:2]. [2: University of Ljubjana, Business Informatics, UoL, [Online], Available at: http://www.ef.uni-lj.si/graduate/businf, Accessed [08 August 2017].] 


The idea to implement a Bachelors or Masters Studies in Business Informatics always should be preceded by recognizing profound market needs and skills such as the ability to work as part of a team, analytical skills, an aptitude for Information Technology, communication skills (oral & written), creativity, problem-solving skills, the ability to work in a changing environment, the ability to work under pressure[footnoteRef:3]. [3: Idaho State University, Business Informatics, ISU, [Online], Available at: http://www2.isu.edu/cob/businessinformatics.shtml, Accessed [08 August 2017].] 

A typical Business Informatics graduate is obliged to have a lot of different skills. This branch integrates information technology, people, and business. It means that a graduate has to examine the information needs of an organization's management at each level of decision making (operational, tactical, strategic). His role is to create and introduce processes, procedures, and routines that provide correctly detailed reports in an adequate manner. A graduate has to know a computer-based system that provides managers with the tools to organize, evaluate and efficiently manage departments within an organization. A management information system can include software that helps in decision making, data resources such as databases, the hardware resources of a system, decision support systems, people management and project management applications, and any computerized processes that enable the department to run efficiently[footnoteRef:4]. The aim of this activity is to give top managers feedback about their results. So, the collection of information management methods using software and hardware automation supports the quality and efficiency of business operations and human decision making. There are many examples of MIS:  [4: Beal V., MIS - management information system, WeboPedia, [Online], Available at: http://www.webopedia.com/TERM/M/MIS.html, Accessed [08 August 2017].] 

· Decision Support Systems.
· Enterprise Resource Planning (ERP).
· Supply Chain Management.
· Customer Relationship Management (CRM).
· Project Management.
· Executive Information Systems (EIS)[footnoteRef:5]. [5: TechoPedia, Management Information System (MIS), Techopedia, [Online], Available at: https://www.techopedia.com/definition/8240/management-information-system-mis, Accessed [08 August 2017].] 

A typical BI graduate has to know a Business information system. From this point of view, he must be able to use methods forecasting, planning, control, coordination, decision making and operational activities in an organization. These skills focus on the five basic resources of people, hardware, software, communications, and data. People resources include the users and developers of an information system and those who help maintain and operate the system such as IS managers and technical support staff. Hardware resources include computer and other items such as printers. Software resources refer to computer programs known as software and associated instruction manuals. Communications resources include networks and the hardware and software needed to support them. Data resources cover the data that an organization has access to such as computer databases and paper files[footnoteRef:6]. Establishing effective communication channels are very useful for making timely and accurate decisions and in turn contribute to organizational productivity and competitiveness. This paradigm shift leads to global outsourcing, strategic alliances and partnerships to be competitive regarding price, quality, flexibility, dependability, responsiveness. IJBIS highlights new strategies, techniques, tools, and technologies for developing suitable BIS[footnoteRef:7],[footnoteRef:8]. [6: Hardcastle E., Business Information Systems, Ventus Publishing ApS, 2008, [Online], Available at: http://www.promeng.eu/downloads/training-materials/ebooks/business-information-systems.pdf, 
Accessed [08 August 2017].]  [7: [Online],Available at: http://www.inderscience.com/jhome.php?jcode=IJBIS, Accessed [24 August 2017]]  [8: Gunasekaran A., International Journal of Business Information Systems, ISSN online: 1746-0980, ISSN print: 1746-0972, [Online], Available at: http://www.inderscience.com/jhome.php?jcode=IJBIS, Accessed [08 August 2017].] 

Moreover, it is assumed that a graduate of Business Informatics will possess the skills to: 
· understand the key concepts of the functional areas in business, 
· create a clear view of the information system role in the business organization, 
· understand the basic informatics tools used in the business context and their design and development requirements, 
· identify and effectively use appropriate informatics tools and information systems for business applications and decision making,
· customize user-level software for business needs in economics, social, ethical and legal conditions,
· apply adequate financial, economic skills in business management,
· create, evaluate and assess a range of best practices in various business areas,
· conduct project management activities in various business aspects,
· adopt and use informatics-based solutions for business,
· function effectively as an individual and as a member of a team,
· recognize the need for and engagement in life-long learning,
· promote ethical and professional behavior[footnoteRef:9][footnoteRef:10]. [9: [Online],Available at: http://www.amaiu.edu.bh/bachelor-of-science-in-business-informatics/ , Accessed [24 August 2017].]  [10: Ama International University Bahrain, Bachelor of Science in Business Informatics, AMAIUB, Available at: http://www.amaiu.edu.bh/bachelor-of-science-in-business-informatics/, Accessed [08 August 2017].] 

The universal technique should apply in the process of teaching and learning , which can also be used during classes on Business Informatics. It is worth asking whether these techniques are used by lecturers. The experience of the author, as well as the analysis of the tests, carried out during other lectures.  
In conclusion of this part, the conclusion can be reached that the suggested methodology for teaching Business Informatics can be classified as a Hybrid Method.
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[bookmark: _Toc496521877]Digital Resources:

[bookmark: _Toc496521878]Video:

[Online], Available at: https://www.youtube.com/watch?v=VDTTiPXCNjo, Accessed [08 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=Nd3VEmupXcM, Accessed [08 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=idbczqfpAN8 , Accessed [08 August 2017].

Documents in pdf and ppt format:

[Online], Available at: http://ssmvm030.mit.edu/IQIS/Documents/CDOIQS_200777/Papers/01_56_4C.pdf, Accessed [08 August 2017].
[Online], Available at: http://stumejournals.com/mtm/Archive/2011/5/10_Boris%20Krstev.pdf, Accessed [08 August 2017].


[bookmark: _Toc490992778][bookmark: _Toc490995422][bookmark: _Toc496521879]Selected methods, technics and approaches related to teaching of Business Informatics (Mieczysław Owoc, Zdzisław Pólkowski)
[bookmark: _Toc489435361][bookmark: _Toc489967344][bookmark: _Toc490824426][bookmark: _Toc490992779][bookmark: _Toc490995423][bookmark: _Toc496521880]Teacher Clarity

When a teacher begins a new unit of study or project with students, she/he clarifies the purpose and learning goals and provides explicit criteria on how students can be successful. It is  ideal also to present models or examples to students so they can see what the end product looks like[footnoteRef:11]. [11: [Online],Available at: https://www.edutopia.org/blog/5-highly-effective-teaching-practices-rebecca-alber, Accessed[24 August 2017]] 


[bookmark: _Toc489435362][bookmark: _Toc489967345][bookmark: _Toc490824427][bookmark: _Toc490992780][bookmark: _Toc490995424][bookmark: _Toc496521881]Classroom Discussion and Feedback

Teachers need to step offstage and facilitate entire class discussion frequently. This allows students to learn from each other. It is  also a great opportunity for teachers to formatively assess (through observation) how well students are grasping new content and concepts.
How do learners know they are moving forward without steady, consistent feedback? They often won't. Along with individual feedback (written or verbal), teachers need to provide whole-group feedback on patterns they see in the collective class' growth and areas of need. Students also need to be given opportunities to provide feedback to the teacher so that she can adjust the learning process, materials, and instruction accordingly[footnoteRef:12]. [12: Alber R., 5 Highly Effective Teaching Practices, EduTopia, 27 Feb 2015, [Online], Available at: http://www.edutopia.org/blog/5-highly-effective-teaching-practices-rebecca-alber, Accessed [17 August 2017].] 


[bookmark: _Toc489435364][bookmark: _Toc489967346][bookmark: _Toc490824428][bookmark: _Toc490992781][bookmark: _Toc490995425][bookmark: _Toc496521882]Formative Assessments

[bookmark: _Toc489435365]To provide students with effective and accurate feedback, teachers need to assess frequently and routinely where students are in relation to the unit of their studies  learning goals or end product (summative assessment). Hattie recommends that teachers spend the same amount of time on formative evaluation as they do on summative assessment[footnoteRef:13]. [13: Alber R., 5 Highly Effective Teaching Practices, EduTopia, 27 Feb 2015, [Online], Available at: http://www.edutopia.org/blog/5-highly-effective-teaching-practices-rebecca-alber, Accessed [17 August 2017].] 

[bookmark: _Toc490992782][bookmark: _Toc489967347][bookmark: _Toc490824429][bookmark: _Toc490992784]

[bookmark: _Toc489435366][bookmark: _Toc489967348][bookmark: _Toc490824430][bookmark: _Toc490992785][bookmark: _Toc490995427][bookmark: _Toc496521883]Metacognitive Strategies

Students are given opportunities to plan and organize, monitor their own work, direct their own learning, and to self-reflect along the way. When we provide students with time and space to be aware of their own knowledge and their own thinking, student ownership increases. And research shows that metacognition can be taught[footnoteRef:14]. [14:  Alber R., 5 Highly Effective Teaching Practices, EduTopia, 27 Feb 2015, [Online], Available at: http://www.edutopia.org/blog/5-highly-effective-teaching-practices-rebecca-alber, Accessed [17 August 2017].] 


[bookmark: _Toc489435367][bookmark: _Toc489967349][bookmark: _Toc490824431][bookmark: _Toc490992786][bookmark: _Toc490995428][bookmark: _Toc496521884]“Real-World” Learning

Link your lessons to real world learning. Infusing real world experiences into your instructions will make teaching moments fresh and enrich classroom learning. Relating and demonstrating through real life situations will make the material easy to understand and easy to learn. It will spark their interest and get the children excited and involved. You can make use of smart apps for preschoolers to make these sessions all the more interesting,[footnoteRef:15]. [15: Edsys, 8 Innovative Ideas to Make Your Teaching Methods More Effective, Edsys, 2015, [Online], Available at: http://www.edsys.in/8-innovative-ideas-make-teaching-methods-effective/, Accessed [24 July 2016].] 


[bookmark: _Toc489435368][bookmark: _Toc489967350][bookmark: _Toc490824432][bookmark: _Toc490992787][bookmark: _Toc490995429][bookmark: _Toc496521885]Brainstorm

Make time for brainstorming sessions in your classrooms. These sessions are a great way to get the creative juices flowing. When you have multiple brains focusing on one single idea, you are sure to get numerous ideas and will also involve everyone in the discussion. These sessions will be a great platform for students to voice their thoughts without having to worry about right or wrong. Set some ground rules before you start. You can go for simple brainstorming or group brainstorming or paired brainstorming.

[bookmark: _Toc489435369][bookmark: _Toc489967351][bookmark: _Toc490824433][bookmark: _Toc490992788][bookmark: _Toc490995430][bookmark: _Toc496521886]Classes Outside the Classroom

Some lessons are best learned when they are taught outside of the classroom. Organize field trips that are relevant to the lessons or just simply take students for a walk outside the classroom. The students will find this fresh and exciting and will learn and remember the things taught faster. Role playing is most effective for students of almost any age group. You just need to customize depending on the age group. You can even use this method for teaching preschoolers; just make sure you keep it simple enough to capture their limited attention span.

[bookmark: _Toc489435370][bookmark: _Toc489967352][bookmark: _Toc490824434][bookmark: _Toc490992789][bookmark: _Toc490995431][bookmark: _Toc496521887]Stimulating Classroom Environment

A classroom environment that is well-decorated, fun, and engaging will help stimulate a student’s mind and will help them to think and learn better. Students, especially cannot be expected to sit all day and learn. Such creative and stimulating environment will help them explore and will encourage them to learn about the subject. An environment that positively impacts the students is beneficial for the teacher as well[footnoteRef:16]. [16: Edsys, 8 Innovative Ideas to Make Your Teaching Methods More Effective, Edsys, 2015, [Online], Available at: http://www.edsys.in/8-innovative-ideas-make-teaching-methods-effective/, Accessed [24 July 2016].] 


[bookmark: _Toc489435381][bookmark: _Toc489967362][bookmark: _Toc490824444][bookmark: _Toc490992798][bookmark: _Toc490995432][bookmark: _Toc496521888]Student-driven Personalised Learning

Personalized learning is one of the top buzzwords in education now. It suggests different learning methods that are typically institution-driven. Personalized learning is a method where learners control their learning and become not just consumers of content but active creators of content, building knowledge through collaboration and connectivity via smartphone apps.
Students will be in control not only of when they learn but will demand that they contribute to their learning through discussions and collaboration, creating content while doing so. This student-driven phenomenon suggests that schools and higher education institutions will need to respond by creating learning programs that acknowledge that the learner is seeking this kind of personalized learning experience[footnoteRef:17]. [17: Morrison D., Three Trends that Will Influence Learning and Teaching in 2016,  Jan 10 2016, [Online], Available at: https://onlinelearninginsights.wordpress.com/2016/01/10/three-trends-that-will-influence-learning-and-teaching-in-2016/  , Accessed [17 August 2017].] 

The term personalized learning, or personalization, refers to a diverse variety of educational programs, learning experiences, instructional approaches, and academic support strategies that are intended to address the distinct learning needs, interests, aspirations, or cultural backgrounds of individual students. Personalized learning is generally seen as an alternative to so-called “one-size-fits-all” approaches to schooling in which teachers may, for example, provide all students in a given course with the same type of instruction, the same assignments, and the same assessments with little variation or modification from student to student. Personalized learning may also be called student-centered learning, since the general goal is to make individual learning needs the primary consideration in important educational and instructional decisions, rather than what might be preferred, more convenient, or logistically easier for teachers and schools[footnoteRef:18]. [18: Education Reform, Personalized Learning, 14 May 2015, Available at :http://edglossary.org/personalized-learning/ , Accessed [17 August 2017].] 

Student-centered learning allows students to participate in their learning actively.
In a student-centered classroom, the focus of activity is the student. This means that learners are encouraged to participate in a series of tasks including speaking, listening, writing and collaboration with other students.
Rather than sitting in class copying from a book, or listening passively to a teacher, student-centered learning encourages the student to be actively engaged in their learning and can promote higher engagement and motivation in the classroom. Sounds good, right[footnoteRef:19]? [19: Love Tefl, What is student cantered teaching? , [Online], Available at: http://www.i-to-i.com/tefl-faq/what-is-student-centred-teaching.html, Accessed [24 July 2016].] 

The term student-centered learning refers to a wide variety of educational programs, learning experiences, instructional approaches, and academic support strategies that are intended to address the distinct learning needs, interests, aspirations, or cultural backgrounds of individual students and groups of students. To accomplish this goal, schools, teachers, guidance counselors, and other educational specialists may employ a wide variety of educational methods, from modifying assignments and instructional strategies in the classroom to entirely redesigning the ways in which students are grouped and taught in a school.
Because “student-centered learning” has broad implications, and the term may encompass a wide variety of potential instructional strategies and academic programs, it may be difficult to determine precisely what the term is referring to when it is used without qualification, specific examples, or additional explanation. In some cases, the term may have a very specific, technical meaning, but in others, it may be vague undecipherable jargon. For example, some educators use the term synonymously with “personalized learning” (and related terms), while others see personalized learning as one aspect of student-centered learning, but not a synonymous term or concept. For these reasons, it is important to investigate precisely how the term is being used, and what it is referring to, in a specific educational context[footnoteRef:20]. See figure below. [20: The Glossary Of Education Reform, Student-Centered Learning, edglossary.org, 2014, [Online], Available at: http://edglossary.org/student-centered-learning/, Accessed [24 July 2016].] 




Figure 2. Schema of student-centered learning[footnoteRef:21]. [21: Schema of student-centered learning, Llanes, European Student Union, jrlanes, 2010, [Online], Available at: https://jrllanes.wordpress.com/tag/student-centered-instruction/, Accessed [24 July 2016].] 


A Personal Learning Backpack might include a tablet or other device, camera, websites and other resources. The mobile device could[footnoteRef:22] feature a customized set of apps to support the learner with various activities, such as: [22: Morrison D., Three Trends that Will Influence Learning and Teaching in 2016, OnlineLearningInsights, 2016, [Online], Available at: https://onlinelearninginsights.wordpress.com/2016/01/10/three-trends-that-will-influence-learning-and-teaching-in-2016/, Accessed [24 July 2016].] 

· Reading: Good Reader, Voice Dream, Speak Selection
· Brainstorming: Popplet, SimpleMind, IdeaSketch, Inspiration
· Writing: Storykit, Dragon Dictation, Book Creator, Toontastic
· Collaborating: Skype, Screenchomp, GoDocs
· Organizing: DropBox,homework,Toodledo
· Note-taking: Notability, Audio Note, Evernote
· Researching: Dragon Go, Qwiki, WolframAlpha
· Presenting: Prezi, iMovie, Keynote, Educreations




Figure 3. Select Resources for Personal Learning Backpacks[footnoteRef:23]. [23: Bray B., McClaskey K., Personalize your learning environment, iste.org, 2014, [Online], Available at: https://www.iste.org/explore/ArticleDetail?articleid=11, Accessed [24 July 2016].] 
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As you know, the absolute most important part of effective teaching is how you start. If you begin the wrong way, it is near impossible to get your student’s attention back. Never start with a typical ‘Welcome’ or ‘Here’s what we’re going to learn today’ (classic ‘AAT’ Mistake). Instead, begin your content with Headlines and with Hooks.
A Headline is a short sentence that boils down the core benefit of being part of the class. 

[bookmark: _Toc489435383][bookmark: _Toc489967364][bookmark: _Toc490824446][bookmark: _Toc490992800][bookmark: _Toc490995434][bookmark: _Toc496521890]A Headline is a Promise

What can your content promise your students? If you delve into your student's minds, you will  discover exactly how they want to learn, and, trust us, they’re hungry for wisdom. But they need to see how your content is a benefit for them.




[bookmark: _Toc475519810][bookmark: _Toc489435384][bookmark: _Toc489967365][bookmark: _Toc490824447][bookmark: _Toc490992801][bookmark: _Toc490995435][bookmark: _Toc496521891]“Feel the Pain”

The next best effective teaching tip is to have students feel the pain of missing this benefit. The pain is always the emphasis on lack. So if the benefit is Attention, the lack of Attention is the pain. Think about it this way: If your students lack the content they are about to learn, what impact would that have? How does NOT knowing your content ultimately hurt their future success?

[bookmark: _Toc489435385][bookmark: _Toc489967366][bookmark: _Toc490824448][bookmark: _Toc490992802][bookmark: _Toc490995436][bookmark: _Toc496521892]Three main types of learners

There are three main types of learners Visual, Audio, and Kinesthetic. To really master effective teaching, notice which type your students are.
Visual is seeing the material, Audio is hearing the material, and Kinesthetic is feeling the material. Meaning, the optimal learning environment is NOT to sit passively waiting for a lecture to end. The ideal learning environment is when the student sees, hears, and feels the material themselves.
That is why making animated videos and presentations has become such a popular new medium of effective teaching recently. Animated videos hit the Audio and Visual, and when the student creates one themselves, it hits the Kinesthetic type too[footnoteRef:24]. [24: Sherbill A., Powtoon, [Online], Available at: https://www.powtoon.com/blog/effective-teaching/, Accessed [08 August 2017].] 


[bookmark: _Toc475519815][bookmark: _Toc489435386][bookmark: _Toc489967367][bookmark: _Toc490824449][bookmark: _Toc490992803][bookmark: _Toc490995437][bookmark: _Toc496521893]Flipped classroom

The flipped classroom is a pedagogical model in which the typical lecture and homework elements of a course are reversed. Short video lectures are viewed by students at home before the class session, while in-class time is devoted to exercises, projects, or discussions. The video lecture is often seen as the key ingredient in the flipped approach, such lectures being either created by the instructor and posted online or selected from an online repository. While a prerecorded lecture could certainly be a podcast or other audio format, the ease with which video can be accessed and viewed today has made it so ubiquitous that the flipped model has come to be identified with it.[footnoteRef:25],[footnoteRef:26] [25: [Online],Available at: http://www.pedersenscience.com/honors-chemistry-podcasts.html, Accessed[ 24 August 2017]]  [26: EDUCAUSE 7 Things You Should Know About…, Flipped Classroom, [Online], Available at: https://net.educause.edu/ir/library/pdf/eli7081.pdf, https://lablog101.wordpress.com/2013/02/  Accessed [17 August 2017].] 

This model Is based on a video created by the teacher, which helps students have whole course and discussions on subjects at home. The advantage of the flipped classroom is that the content, often the theoretical/lecture-based component of the lesson, becomes more easily accessed and controlled by the learner[footnoteRef:27]. [27: Norman S., Wills D., Flipping your Classroom in Economics Instruction: It’s not all or nothing, University of Washington, Tacoma, 2015, [Online], Available at: http://faculty.washington.edu/normanse/uploads/2/9/8/5/29853431/flipping_your_classroom.pdf, https://www.amazon.com/Flipped-Classroom-Full-Picture-ebook/dp/B008ENPEP6 ,  Accessed [17 August 2017].] 






Figure 4. The Flipped Classroom Model[footnoteRef:28]. [28: Gerstein J., The Flipped Classroom Model: A Full Picture, UserGeneratedEducation, 13 June 2011, [Online], Available at: https://usergeneratededucation.wordpress.com/2011/06/13/the-flipped-classroom-model-a-full-picture/, Accessed [24 July 2016].] 



A compiled resource page of the Flipped Classroom (with videos and links) can be found at http://www.scoop.it/t/the-flipped-classroom.How to create such video: can be found at http://flippedinstitute.org/how-to-flip[footnoteRef:29]. [29: Gerstein J., The Flipped Classroom Model: A Full Picture, UserGeneratedEducation, 13 June 2011, [Online], Available at: https://usergeneratededucation.wordpress.com/2011/06/13/the-flipped-classroom-model-a-full-picture/, Accessed [24 July 2016].] 

[bookmark: _Toc475519817][bookmark: _Toc489435387][bookmark: _Toc489967368][bookmark: _Toc490824450]Target Teaching
Refers to teach each student exactly what he wants to learn. To do this some things should be taken into consideration. Schools and teachers should:
· collect information on what students are willing to learn and record their progress
· be patient with the expected results 
· provide time, tools and training needed to embed target teaching and track progress
Governments and universities should:
· Invest in assessment tools and related resources that help teachers collect and use high-quality data about individual student learning
· Strengthen teacher and university leader capacity to target teaching and track student progress: improve the training of new teachers around assessment and the use of data and provide the ground support and professional development to existing teachers and universities leaders
· Set high expectations that universities will collect and use data to target teaching and track progress, showcase good practices, and monitor what happens in practice. Invest, where necessary, to accelerate change
· Evaluate the impact and cost-effectiveness of policies to improve targeted teaching and progress tracking and assess which school-led approaches work best[footnoteRef:30]. [30: Goss P., Hunter J., Targeted teaching: How better use of data can improve student learning, Grattan Institute, 2015, [Online], Available at: http://grattan.edu.au/wp-content/uploads/2015/07/827-Targeted-Teaching.pdf, Accessed [26 July 2016].] 


[bookmark: _Toc475519818][bookmark: _Toc489435388][bookmark: _Toc489967369][bookmark: _Toc490824451][bookmark: _Toc490992804][bookmark: _Toc490995438][bookmark: _Toc496521894]Reflective Teaching

Reflective teaching should be personally fulfilling for teachers, but will also lead to a steady increase in the quality of the education provided for learners. It thus supports the improvement of outcomes and helps to satisfy accountability requirements whether in early, school, further, vocational or higher education. At the same time, it draws particular attention to the aims, values and social consequences of education, and to its contribution to the future[footnoteRef:31],[footnoteRef:32]. [31: Reflective Teaching, What is Reflective Teaching?, [Online], Available at: http://reflectiveteaching.co.uk/what-is-reflective-teaching, Accessed [26 July 2016].]  [32: Zalipour A., Reflective Practice, University of Waikato, 2015, [Online], Available at: http://www.waikato.ac.nz/tdu/pdf/Booklets/2015/ReflectPrac.pdf, Accessed [26 July 2016].] 

Relies on putting students in a specific situation and see their reaction. After each of them has presented their idea the next step will be seeing the quality of their ideas and improve it. This way they will get the chance to express their mind and also to acknowledge some ways for improvement . The video on reflective teaching can be found at: https://www.youtube.com/watch?v=3X--6vHU_Ig[footnoteRef:33]. [33: Zalipour A., Reflective Practice, University of Waikato, 2015, [Online], Available at: http://www.waikato.ac.nz/tdu/pdf/Booklets/2015/ReflectPrac.pdf, Accessed [26 July 2016].] 

· Courses are arranged in the professional education sequence around five questions:
· Exploring Teaching — “Shall I Teach?”
· Academic Preparation — “What Shall I Teach?”
· Understanding Learners — “How Do Students Learn?”
· Organizing for Teaching — “How Shall I Teach?”
· Schooling and Cultural Context — “Why Do We Teach?”[footnoteRef:34] [34: Eastern Mennonite Unviersity, The REflective Teaching Model, [Online], Available at: http://www.emu.edu/education/model/, Accessed [26 July 2016].] 




Figure 5. Reflective teacher model[footnoteRef:35]. [35: University of Southern Indiana, Sequence for Reflective Practioner Program, [Online], Available at: https://www.usi.edu/science/teacher-education/programs/mse/sequence-for-reflective-practitioner-program/, Accessed [08 August 2017].] 


[bookmark: _Toc491089689][bookmark: _Toc496521895][bookmark: _Toc491089691]Digital Resources:

[bookmark: _Toc491089690][bookmark: _Toc496521896]Video:

[Online], Available at: https://www.youtube.com/watch?v=W_KXV1vWzmY, Accessed [08 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=qdKzSq_t8k8, Accessed [08 August 2017].
[bookmark: _Toc496521897]Documents in pdf and ppt format:

[Online], Available at: http://www.infoma.fri.uniza.sk/archive/mse/v2n1/063-066.pdf, Accessed [08 August 2017].
[Online], Available at: https://media.ehea.info/file/ESU/07/4/2010T4SCL_An_Insight_Into_Theory_And_Practice_565074.pdf,Accessed [08 August 2017].



[bookmark: _Toc496521898]Characteristics and Challenges of Data Warehouse Teaching (Mieczysław Owoc)
[bookmark: _Toc490034404][bookmark: _Toc490824466][bookmark: _Toc496521899] Specialty of Data Warehouse Teaching
[bookmark: _Toc490034405][bookmark: _Toc490824467][bookmark: _Toc496521900]State of the art

The purpose of this project is to identify and elaborate innovative methods of teaching Data Warehouses related subjects in order to streamline the process of education in following aspects:
· Increase efficiency of knowledge gathering by students. We aim to achieve a better understanding of presented material by students. 
· We would like students to fulfill defined goals of courses, gather skills and competences by devoting less effort comparing to traditional methods.
We would like the course to be useful for:
· Students with various levels of preliminary competencies
· Students who attend courses remotely 
· Students possessing low-performance own computers
We can define main goals of learning Data Warehouses as:
· understanding the objectives of Data Warehouse systems implementation,
· understanding the process of knowledge acquisition from data,
· gather skills necessary to collect project stakeholder’s requirements in terms of DW implementation,
· understanding the most important features and capabilities of DW tools,
· being able to map the requirements to the capabilities of DW tools,
· gathering skills essential to solving most common problems and issues concerning implementation of Data Warehouse, 
· practical implementation of Data Warehouse solutionsin selected business perspective and selected IT tools.
Proposed innovative methods of teaching must be related to specifics of those subjects especially they must support achievement of defined goals.
[bookmark: _Toc490034406][bookmark: _Toc490824468][bookmark: _Toc496521901]Main objectives:
· Improving the quality of education by modernizing learning program of Data Warehouse as the essential part for Business Informatics.
· Making a new innovative solution in learning areas which can be applied to other national and foreign Universities. 
· Providing new attractive learning programs in line with expectations of students and employers market based on DW subjects.
· Developing, testing, applying and distribution innovative practice by creating and promoting of a new methodology of learning in DW area.
· Creating and sharing of innervational educational – communication platform based on modern ICT technology. 
· Development of a new interactive manual to learn DW

Good starting point is defining goals of DW. Although operational data is a key asset to the organization, such data is generally not utilized to its full potential. Thus, the fundamental goal of the data warehouse is to enable users’ appropriate access to a homogenized and comprehensive view of the organization, supporting forecasting and decision-making processes at the enterprise level.
An additional goal of the data warehouse is to achieve information consistency. By bringing data from disparate data sources into a centralized repository, the data warehouse provides a homogenized view of the organization's data. Users from across the organization making use of the data warehouse all view a single and consistent version of the truth.
The metadata layer of the data warehouse enforces information consistency by allowing data within the data warehouse to be defined in business terms as opposed to using database jargon. Rules that specify how business terms are determined or calculated (i.e. business rules) are also defined within the metadata layer and subsequently presented to the users.
Although the data within the data warehouse is generally non-volatile (i.e. read-only), the data warehouse must be designed to adapt to change. An organization's business terms and business rules inevitably evolve and change over time. The data warehouse environment must be resilient to such change.[footnoteRef:36] [36: Rensselaer Polytechnic Institute, goals of a data warehouse, New York, 2004. [Online], Available at: http://www.rpi.edu/datawarehouse/dw-goals.html , Accessed [9 August 2017].] 

An example from Pharmacy about the specialty of DW in this sector.  (http://www.pharmacytimes.com/publications/issue/2011/august2011/building-your-specialty-warehouse-focus-on-data-acquisition)
First, you need the lay of the land. Speak with the people in the organization who know where the data is and how it moves. Interview those individuals who are currently responsible for creating reports and assisting with analytics. These subject matter experts are key to the success of the project. Most likely, data processes currently exist within the pharmacy that feeds financial systems or other processes. Look to leverage these processes. Next, gather existing reports and current business requirements. The new data warehouse will need to meet these ongoing needs as well. Finally, you are ready to perform a gap analysis on what you have today and the data you need to meet the requirements of your new managed care organization or Pharma client.
Nothing will delay the success of or destroy the momentum of the project more than undue deliberation at the outset. Beware—stakeholders will be competing and additional data requirements will be piling on. The data warehouse initiative is a large one, so focus on your prioritized deliverables and don’t take on too much to start with. A phased iterative approach works best. The data warehouse will become an integral part of your pharmacy, and you can always add components later.
While the selection of hardware and software is outside of our scope here, remember to consider the following items: maturity of the product, ability to implement automation, scalability, and the availability of technical resources which can provide support (and be aware of how expensive they are). The advent of “secure cloud computing,”[footnoteRef:37] in a managed environment, means you may not need to maintain and host the servers and ancillary hardware; this could be a low-cost scalable option for many pharmacies. In addition, with a hosted environment you will be able to add processing power, disk space, and memory on an as-needed basis. [37: SPR CONSULTING, Chicago, Illinois, [Online], Available at: http://spr.com/spr-technology-expertise/data/integration , Accessed [17 August 2017].
] 

Once your data warehouse is in production you will have a data gather system that will regularly pull in large amounts of data from many sources and leave it stored and configured for optimum accessibility and manipulation. The whole point of a data warehouse is to consolidate data that is difficult to pull together. Your design must allow for data acquisition from multiple databases in-house, from remote locations in your companywide area network or WAN, and from external sources. This can be complex.
If you need to, it is OK to look for outside help. While it’s prudent to review your in-house resources, if this is your first specialty pharmacy data warehouse project, it’ is probably a good idea to hire outside consulting help.
[bookmark: _Toc490034407]All goals of DW can be classified into application, information and metadata aims. Application goals relate to decision support, predictive modeling, and planning, information goals refer to accessibility, consistency, security, and adaptability while meta data goals cover: business term definition, business rule definition and enforcement of information consistency. 

[bookmark: _Toc490034408][bookmark: _Toc490824469][bookmark: _Toc496521902]Main Challenges of Data Warehouse Teaching 

There are several approaches to define importance and directions of Data Warehouse Teaching. Some of the authors stressed quality of data and other aspects of Data Warehouse implementation  (https://dwbi.org/data-modelling/dw-design/11-top-5-challenges-of-data-warehousing) while others focused on software and architectural aspects of creation Data Warehouse infrastructure. (https://www.ewsolutions.com/challenges-data-warehouse-re-architecture/). 
Undoubtedly, these approaches are essential for managers and administrative staff. From a didactic point of view, a more general perspective should be considered. All challenges, representing a more global understanding of Data Warehouse life cycle, can be defined as follows:
- presentation of Data Warehousing genesis as a natural way of database technology improvement; this is relatively easy to demonstrate the huge amount of transactional systems with databases as a leading technology,
- delivering knowledge about an essence and fundamentals of Data Warehousing; this sort of solution represents quite large theory (definitions, models, architectural aspects) essential in creation and implementation of analytical processing systems, 
- stressing the importance of defining sources of the created Data Warehouse systems; this denotes assuring of constant access to high-quality databases representing different and integrated data from the areas of enterprise activities,
- discussing tools useful in the whole life cycle of Data Warehouse systems; important is defining the list of criteria crucial for selecting the right software including open-source solutions as competitive for traditional market products.
All the itemized challenges are critical in the correct understanding of Data Warehouse theory and practice. 

[bookmark: _Toc496521903]Digital Resources:

[bookmark: _Toc496521904]Videos:

[Online], Available at: https://www.youtube.com/watch?v=oWiRdr6kIX4, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=-dT4n-ODDzg, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=JW54z5Agcy4, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=obC_Ot02bGI, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=vj1E37xbGso, Accessed [17 August 2017].
[bookmark: _Toc496521905]Documents in pdf and ppt format: 

[Online], Available at: http://cs.ulb.ac.be/public/_media/teaching/infoh415/dwnotes.pdf, Accessed [17 August 2017].
[Online], Available at: http://www.uio.no/studier/emner/matnat/ifi/INF5100/h14/teaching-material/inf5100-kdd-datamining-2014.pdf, Accessed [17 August 2017].
[Online], Available at: http://www.oracle.com/technetwork/database/bi-datawarehousing/data-warehousing-wp-12c-1896097.pdf, Accessed [17 August 2017].
[Online], Available at: https://tech.ed.gov/wp-content/uploads/2014/03/edm-la-brief.pdf, Accessed [17 August 2017].
[Online], Available at: http://bigdata.unisg.ch/fileadmin/projects/bigdata/wulf_published.pdf, Accessed [17 August 2017].
[Online], Available at: http://www.iacis.org/iis/2016/3_iis_2016_209-217.pdf, Accessed [17 August 2017].




















[bookmark: _Toc489960384][bookmark: _Toc490824470][bookmark: _Toc496521906]Usability of teaching methods in DW education (Mieczysław Owoc)
[bookmark: _Toc489960385][bookmark: _Toc490824471][bookmark: _Toc496521907]Issues of teaching methodology 

The teaching of DW should be created as the mixture of different approaches but predominantly innovative techniques area must. Nevertheless, with regards to the  teaching area, we may consider two approaches: teacher-centered with the dominative role of a tutor who passes knowledge to students and student-centered with more active roles consisting for example of performing projects, working in teams by students under teacher supervision.  
Traditionally courses embrace a theoretical part as well as practice in order to join delivering domain knowledge with improving skills and competencies. 
We can define the main goals of learning Data Warehouse as:
· Understanding the objectives of Business Intelligence systems implementation.
· Understanding the process of knowledge acquisition from data[footnoteRef:38]. [38: Dr. Irena Figurska, Dr. Aneta Sokóâ, The Process of Knowledge Acquisition with the Use of Various Teaching Methods and Its Effect on the Creativity of Employees of the Creative Sector, [Online], Available at: http://www.mcser.org/journal/index.php/mjss/article/viewFile/9583/9241http://www.mcser.org/journal/index.php/mjss/article/viewFile/9583/9241, Accessed [17 August 2017].] 

· Gathering skills necessary to collect project stakeholders requirements in terms of BI implementation.
· Understanding the most important features and capabilities of BI tools.
· Being able to map the requirements to the capabilities of BI tools.
· Gathering skills essential to solving most common problems and issues concerning implementation of Business Intelligence, 
· Practical implementation of Business Intelligence solution in selected business perspective and selected IT tools.
The proposed innovative methods of teaching must be related to specifics of those subjects and they must especially support the achievement of defined goals.
The good starting point is defining the crucial terms in the discussed problems 
According to the Wikipedia definition presented earlier: a teaching method comprises the principles and methods used for instruction to be implemented by teachers to achieve the desired learning or memorization by students. These strategies are determined partly by subject matter to be taught and partly by the nature of the learner. For a particular teaching method to be appropriate and efficient, it has to be in relation to the characteristic of the learner and the type of learning it is supposed to bring about[footnoteRef:39],[footnoteRef:40]. [39: [[Online],Available at: http://www.bchmsg.yolasite.com/methods.php ,Accessed [24 August 2017].]  [40: Prof. Trilochan Patra, Innovative Teaching by Surprise Test, [Online], Available at : https://en.wikipedia.org/wiki/Teaching_method, Accessed [08 Aug 2017].] 

There is a big number of teaching methods (presented in the first chapter)  which can be applied in Data Warehouse course. At the beginning, all teaching methods can be categorized in order to present similarities and differences between them. In Figure 1. a learning pyramid shows the most commonly used methods of teaching independently of the education domain. 


Figure 6. A basic list of teaching methods[footnoteRef:41]. [41: Khan A., Developing Classroom Instructional Techniques: Methods, Techniques and Strategies in Teaching, [Online], 26 Mar 2015, Available at: https://www.slideshare.net/AhmadKhan36/methods-in-teaching-46304506 , Accessed [08 Aug 2017].] 


The list of teaching methods is confronted with student evaluation: more active methods engaged learners to group work attitudes.  Apart from classical lectures, several methods can be defined as reading, audiovisual, discussion and practice doing, debate, brainstorming etc.

[bookmark: _Toc489960386][bookmark: _Toc490824472][bookmark: _Toc496521908]List of teaching methods used in DW courses

Several suggestions of the implementation of the Data Warehouse course are presented in the following table.  The last column confirms tested method during one or two ISP. 

Table 1. Detailed list of DW teaching methods[footnoteRef:42],[footnoteRef:43] [42: [Online],Available at: http://www.bchmsg.yolasite.com/methods.php 
,Accessed [24 August 2017]]  [43: [Online],Available at: http://teaching.uncc.edu/sites/teaching.uncc.edu/files/media/files/file/InstructionalMethods/150TeachingMethods.pdf
,Accessed [22 August 2017]] 


	No.
	Name
	Innovative
	Tested

	1.
	Debate (informal) on current issues by students from class
	Y
	Y

	2.
	Class discussions conducted by a student or student committee
	Y
	Y

	3.
	Forums
	Y
	Y

	4.
	Construction of summaries by students
	Y
	Y

	5.
	Laboratory experiments performed by more than two students working together
	Y
	Y

	6.
	Students from abroad (exchange students)
	Y
	Y

	7.
	Exchange program with schools from different parts of the state
	Y
	N

	8.
	In brainstorming small group, students identify a list of techniques and strategies that best fit their class
	Y
	N

	9.
	Lecture by the teacher (and what else can you do!)
	N
	Y

	10.
	Class discussion conducted by the teacher (and what else!)
	N
	Y

	11.
	Discussion groups conducted by selected student chairpersons (yes, and what else!)[footnoteRef:44] [44: Hutapea N., Teaching Methods, [Online], Available at: https://www.scribd.com/doc/95225143/150-Teaching-Methods, Accessed [08 Aug 2017].] 

	N
	Y

	12.
	Lecture-demonstration by another instructor(s) from a special field (guest speaker)
	N
	Y

	13.
	Presentation by a panel of instructors or students
	N
	Y

	14.
	Presentations by student panels from the class: class invited to participate
	N
	Y

	15.
	Student reports by individuals
	N
	Y

	16.
	Student-group reports by committees from the class
	N
	Y

	17.
	Small groups such as task oriented, discussion, Socratic
	N
	Y

	18.
	Collecting
	N
	Y

	19.
	Textbook assignments
	N
	Y

	20.
	Assignment to outline portions of the textbook
	N
	Y

	21.
	Assignment to outline certain supplementary readings
	N
	Y

	22.
	Debates (formal)
	N
	N

	23.
	Required term paper
	N
	N

	24.
	Reports on published research studies and experiments by students
	N
	Y

	25.
	Library research on topics or problems
	N
	N

	26.
	Written book reports by students[footnoteRef:45] [45: DR. MRS. RAJLAXMI BARVE, SOCIOLOGY OF EDUCATION IN 13 SALIENT UPANISHADS, [Online], Available at: http://dayanandsolapur.org/sites/files/mrp/rvb1.pdf, Accessed [08 Aug 2017].] 

	N
	Y

	27.
	Use of pretest
	N
	Y

	28.
	Flowcharts
	N
	Y

	29.
	Interviews
	N
	Y

	30.
	Audio-tutorial lessons (individualized instruction)
	N
	Y

	31.
	Models
	N
	Y

	32.
	Open textbook study
	N
	Y

	33.
	Committee projects--small groups
	N
	Y

	34.
	Notebook
	N
	Y

	35.
	Class projects
	N
	Y

	36.
	Individual projects
	N
	Y

	37.
	Student construction of diagrams, charts, or graphs
	N
	Y

	38.
	Students drawing pictures or cartoons vividly portray principles or facts[footnoteRef:46] [46: Hutapea N., Teaching Methods, [Online], Available at: https://www.scribd.com/doc/95225143/150-Teaching-Methods, Accessed [08 Aug 2017].] 

	N
	Y

	39.
	Problem-solving or case studies
	N
	Y

	40.
	Use of diagrams, tables, graphs, and charts by instructor in teaching
	N
	Y

	41.
	Construction of exhibits and displays by students
	N
	Y

	42.
	Use of slides
	N
	Y

	43.
	Use of motion pictures, educational films, video tapes
	N
	Y

	44.
	Role playing
	N
	N

	45.
	Service projects
	N
	Y

	46.
	Use of community or local resources
	N
	Y

	47.
	Surveys
	N
	Y

	48.
	Tutorial: students assigned to other students for assistance, peer teaching
	N
	Y

	49.
	Coaching: special assistance provided for students having difficulty in the course
	N
	N

	50.
	Oral reports
	N
	Y

	51.
	Time lines
	N
	Y

	52.
	"Group dynamics" techniques
	N
	N

	53.
	Units of instruction organized by topics
	N
	Y

	54.
	Use of technology and instructional resources
	N
	Y

	55.
	Open textbook tests, take home tests
	N
	Y

	56.
	Put idea into picture
	N
	Y

	57.
	Differentiated assignment and homework
	N
	N

	58.
	Join an organization
	N
	N

	59.
	Panel discussion
	?
	Y

	60.
	Verbal illustrations: use of anecdotes and parables to illustrate
	?
	N

	61.
	Reading assignments in journals, monographs, etc.
	 ?
	Y

	62.
	Reading assignments in supplementary books
	 ?
	N

	63.
	Construction of vocabulary lists
	 ?
	N

	64.
	Vocabulary drills
	 ?
	 N




Most of the presented methods can not be defined as innovative while the others can be identified as innovative (top list). In the next chapter a general idea of using the particular methods is connected with the real implementation of these methods during two Intensive Study Programs in Varna and Wroclaw.  

According to the list of defined methods in the previous chapter (presented in the table), some of them have been tested during one or two Intensive Study Programs. We mostly apply a teacher-centered approach including student representing different levels of computer science literacy and business problems. Traditionally courses embrace a theoretical part as well as practice in order to join delivering domain knowledge with improving skills and competencies. 
We need to limit goals of learning Data Warehouse to:
· Understanding the objectives of Data Warehouse systems implementation.
· Understanding the process of knowledge acquisition from data[footnoteRef:47]. [47: Irena Figurska,  Aneta Sokól, The Process of Knowledge Acquisition with the Use of Various Teaching Methods and Its Effect on the Creativity of Employees of the Creative Sector, [Online], Available at: http://www.mcser.org/journal/index.php/mjss/article/viewFile/9583/9241http://www.mcser.org/journal/index.php/mjss/article/viewFile/9583/9241, Accessed [17 August 2017].] 

Understanding the most important features and capabilities of DW tools.
· Gathering skills essential to solving most common problems and issues concerning implementation of Data Warehouse in supporting selected business problems.
Proposed innovative methods of teaching must be related to specifics of those subjects especially they must support achievement of defined goals. Whilst making reference to a list of teaching methods presented earlier  (Figure 7.)focus will be on the lecture, reading, discussion, and practice . 

[bookmark: _Toc496521909]Digital Recourses:
[bookmark: _Toc496521910]Videos :

[Online], Available at: https://www.youtube.com/watch?v=zTs5zjSXnvs, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=UCFg9bcW7Bk, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=sTdsaJA3EMM, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=f5g9Om5IXI8, Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=5tpio5_k2K8, Accessed [17 August 2017].
[bookmark: _Toc496521911]Documents in pdf and ppt format:

[Online], Available at: https://tech.ed.gov/wp-content/uploads/2014/03/edm-la-brief.pdf, Accessed [17 August 2017].
[Online], Available at: http://net.educause.edu/ir/library/pdf/ers1207/ers1207.pdf, Accessed [17 August 2017].
[Online], Available at: http://www2.datainnovation.org/2016-data-driven-education.pdf, Accessed [17 August 2017].
[Online], Available at: http://epublications.marquette.edu/cgi/viewcontent.cgi?article=1118&context=theses_open, Accessed [17 August 2017].
[Online], Available at: http://www.insystechinc.com/sites/all/themes/insystech/pdf/Insystech_Education_SLDS_WhitePaper.pdf, Accessed [17 August 2017].










[bookmark: _Toc490048661][bookmark: _Toc490824473][bookmark: _Toc496521912]Practice of lecturing on Data Warehouse (Mieczysław Owoc)
[bookmark: _Toc490048662][bookmark: _Toc490824474][bookmark: _Toc496521913] Basic scenario of teaching

Among many possible ways of delivering knowledge and improving skills necessary in Data Warehouse area, we propose the simplified version of teaching methods implementation presented in Figure 7. 


Figure 7. Teaching methods applied in Data Warehouse courses[footnoteRef:48]. [48: Teaching methods applied in Data Warehouse courses, own elaboration.] 


First, we  focus on lectures. It was a main traditional form of delivering theory from Data Warehousing. In our opinion, the sequence of the presented topics embraces: 
1. databases as the main technology used in supporting transactional Processing system (lecture no.1),
2. fundamentals of Data Warehousing including definitions, architectures and DW environment (lecture no.2),  
3. details about DW solutions covering: models and basic operations (lecture no.3 and no.4),
4. DW system life cycle including different aspects of its maintenance (lecture no. 5)
Additionally, during lectures some discussions about the presented topics allow students to understand DW theory. Some of these lectures were devoted to encouraging students to improve their competencies in terms of making queries based on the defined assignment. 
Second, lab activities allow students to verify their skills in terms of creation of DW models (for the defined business problems) using available software (Pentaho). 
Third, the teamwork of students was used during the BYOD formula. Defined teams of students prepared general assumptions of DW models for three areas: 
1. supporting local government in services of city inhabitants (students representing different cities shared experiences and opinions from their perspectives),
2. oriented on university education analysis of the quality of teaching similarly students from different cities stressed differences as well as commonalities; as a result, a universal model for the evaluation of the quality of education was created,
3. preparation for the business DW model also connected with local infrastructure of student life was discussed in teams.  

Some additional remarks obtained from the lecturers. 
· The course must include the presentation of a selected software applications for Data Warehousing. The course should not be focused on software features and capabilities. The aspects of a real business problem should be mapped into software capabilities to present how they can address business challenges. 
· The teacher has to highlight that selected software applications are only example applications. There are various possibilities of software selection but the methodology and approach of problem-solving are general and can be implemented in many ways and in many software environments. 
· The laboratory should include students own work with selected software applications. 

An essential part of the methodology is to present students with a clear correspondence between theory, real business problem, selected software application features and capabilities and a solution of the defined problem. 
During the lab part, of course, the teacher will split students into groups. Those groups will have a goal to elaborate a solution for the defined problem. They will use a computer with preinstalled applications. The teacher will encourage every group of students to discuss the problem first and propose an approach for solution creation. The teacher must also help students with the problems that they are facing during solution creation.
At the end of laboratory classes, students will present their conclusions and teacher will help to evaluate the solution prepared by students. Those conclusions will be discussed collaboratively.
In Table 2. a suggested schedule of Data Warehouse course is presented with applied teaching methods. 

Table 2. Teaching methods applied in Data Warehouse Course[footnoteRef:49]. [49: Teaching methods applied in Data Warehouse Course, own elaboration. ] 


	Hours
	Day 1 Topics
	Applied Methods
	Day 2 Topics 
	Applied Methods
	Day 3 Topics
	Applied Methods
	Day 4 Topics
	Applied Methods

	09:15-10:45
	Introduction  
	Informal meeting, Discussion forum,
 Pretest
	 L3: DW3  Data Warehouse Models   
	Lecture, Quizzes, Construction summaries, Experiments. Active books
	L5: DW6 - Data Warehouse Design and Maintenance  
	Lecture, Individual reports, Creation charts
	Lab4: DW9 - Distance Management using ICT Solutions  
	Lab, Individual projects

	11:00-12:30
	L1: DW1                 From Databases to Data Warehouses  
	Lecture, Quizzes, Class discussion, Active books
	L4: DW4 Analytical Processing and DW Operations
	Lecture, Group reports, Experiments, Problem-solving
	Lab2: DW7 - Creation of Data Warehouse in Pentaho 
	Lab,     Experiments,  Individual tasks
	Lab5: DW10              DW Projects 
	Team work, Project, BYOD

	13:30-15:00
	L2: DW2                   Fundamentals of Data Warehousing
	Lecture, Library search, Discussion forums. Active books
	Lab1: DW5  Introduction to Pentaho                
	Lab,      Sofware presentation, Component Installation
	Lab3: DW8  - Making analysis with  Pentaho
	Lab,     Data Analysis creation (Individual tasks)
	Final exam 
	Informal meeting, Test



Final results of this research can be presented as guidelines for new and innovative teaching methods of Business Informatics (including DW course):
The description of the methods is the following 
· Providing real examples with case studies; 
· Providing the description of these case studies in electronic format before having classes;
· Notifying students for the electronic version of the case studies;
· Starting the exercises;
· Discussion on questions before starting;
· Defining research questions;
· Using several software products by several tutors;
· Discussing the output of the software;
· Commenting on outliers, limitations, practical implications, Interpretations of the output;
· Preparing the full description of the case study for the interactive books;
· Discussion on including new case studies with a short description, a dataset, research questions and not giving step-by-step information for solving them.

[bookmark: _Toc490048663][bookmark: _Toc490824475][bookmark: _Toc496521914]Notes from Lectures on Data Warehouse 

Tutors expressed own experiences in the following way: 
Teacher 1.
Explanation of course goals to students basing on the real business life case studies and defining real problems and working on common solutions. 
The teacher must provide students with the real business requirements and challenges and address them in the selected capabilities and features of Data Warehouses and Business Intelligence technologies in order to convince students that it is worth studying mentioned subjects. Problem-based learning is becoming increasingly popular in education as a tool to address the inadequacies of traditional teaching. Since these traditional approaches do not encourage students to question what they have learned or to associate with previously acquired knowledge, problem-based learning is seen as an innovative measure to encourage students to learn how to learn via real-life problems[footnoteRef:50],[footnoteRef:51]. [50: [Online],Available at: http://conference.pixel-online.net/foe2013/common/download/Paper_pdf/083-ITL13-FP-Sachou-FOE2013.pdf ,Accessed [24 August 2017].]  [51: Dr. Kanchan B., 15 Dec 2015, Innovative Teaching Methodology Approaches In Management Education In India, [Online], Available at:  http://www.ijsrt.us/vol1issue2/pdf%209.pdf, Accessed [17 August 2017]] 

The inspiration for students to get excited by studying mentioned subjects.
It is essential that courses include impressive elements that attract students and make them excited to perform the defined exercise with full attention and concentration. In the case of Business Intelligence systems, those attractive elements can be related to impressive data visualization, mobile access to analysis or gathering data from web sources.
[bookmark: _Toc490048664]Z to Aapproach
This approach attempts to explain the application part of a particular concept first. The teacher should explain the application of a particular concept first and explain the effects of such applications. In this case, motivation is explained in a manner that the organization gets extensive benefits out of using some techniques[footnoteRef:52]. In our case teachers can explain the benefits of using decision support system and later elaborate the whole process of gathering data, transformation, and processing to acquire information and valuable knowledge out of it. This approach has the following advantages[footnoteRef:53]:  [52: Dr. Kanchan B., 15 Dec 2015, Innovative Teaching Methodology Approaches In Management Education In India, [Online], Available at:  http://www.ijsrt.us/vol1issue2/pdf%209.pdf, Accessed [17 August 2017]]  [53: [Online],Available at: https://www.slideshare.net/ImieOmamalin/innovative-teaching-methods-used-by-the-teachers-chapter-1-to-5-part-ii  ,Accessed [24 August 2017].] 


· Makes a particular concept clear 
· Students develop an interest to know exactly the concept 
· Creates long lasting memory/correlation of a concept
[bookmark: _Toc490048665]
Interactive approach
The use of multimedia is crucial in the current teaching process. Multimedia, is the combination of various digital media types such as text, images, audio, and video, into an integrated multi-sensory interactive application or presentation to convey information to an audience. It will help the teacher to represent in a more meaningful way, using different media elements. These media elements can be converted into digital form, modified and customized for the final presentation. By incorporating digital media elements into the project, the students are able to learn better since they use multiple sensory modalities, which would make them more motivated to pay more attention to the information presented and retain the information better[footnoteRef:54],[footnoteRef:55]. [54: Online],Available at: https://www.slideshare.net/ImieOmamalin/innovative-teaching-methods-used-by-the-teachers-chapter-1-to-5-part-ii  ,Accessed [24 August 2017].]  [55: St.Patrick’s Academy, [Online], Available at: http://www.stpatricksacademy.in/science-department/ , Accessed [09 August 2017]. ] 

Using multimedia materials, we streamline the knowledge flow. We abandon traditional one-way communication from teacher to student and replace it with more efficient interactive learning where students interact with prepared multimedia materials to ask questions and challenge the teacher in order to better understand presented topics. Students are also requested to elaborate solutions for defined problems and present those solutions in the same way the teacher did it. It ensures information and knowledge flow in all available directions:

Teacher  Student
Student  Teacher
[bookmark: _Toc490048666]Student  Student

A mind map is an innovative teaching method. This is a simple technique for drawing information in diagrams, instead of writing it in sentences. The diagrams always take the same basic format of a tree, with a single starting point in the middle that branches out and divides again and again. The tree is made up of words or short sentences connected by lines. The lines that connect the words are part of the meaning[footnoteRef:56]. Mind maps are also very quick to review, as it is easy to refresh information in student’s mind just by glancing once. Mind maps can also be effective mnemonics and remembering their shape and structure can provide the cues necessary to remember the information within it. They engage much more of the brain in the process of assimilating and connecting facts than conventional notes. The key notion of mind mapping is that student learns and remembers more effectively by using the full range of visual and sensory tools at his/her disposal. Pictures, music, color, even touch and smell play a part in the learning armory, since it helps to recollect information for a long time[footnoteRef:57]. [56: Neo M., Neo K.T.K., Innovative teaching: Using multimedia in a problem-based learning environment, Educational Technology & Society, 2001, [Online] Available at: http://www.ifets.info/journals/4_4/neo.html, Accessed [09 August 2017]. ]  [57: Sachou M., Kantas School, 2012, [Online], Available at: http://conference.pixel-online.net/foe2013/common/download/Paper_pdf/083-ITL13-FP-Sachou-FOE2013.pdf , Accessed [17 August 2017]. ] 


Teacher 1
The IT tools selected as the platform for presentation and for students’ own work should support the following innovative elements: 

· It should be available in SaaS model by one of the leading IT vendors 
· It should allow students to build Data Warehouse and perform whole BI processes without installation of complex tools on servers or client’s machine
· It should allow achieving similar benefits as in case of complex DW / BI platform
· Due to time limitations, the tool should allow the performing of the whole simplified process in only a few hours
· The tool should allow performance of all activities by a single person on his/her own desktop or/and in the web browser
· The tool should allow sharing results among students 
· The tool should allow mobile access to Business Intelligence analysis
Due to the fact that the majority of Data Warehousing solutions and Business Intelligence solutions are complex, the subjects are commonly taught with the usage of a complex platform requiring a massive effort on installation, maintenance, and usage. The most innovative aspect is related to the usage in the DIMBI project of the self-service Business Intelligence tool. This supports the innovative aspects mentioned above. Apart from the innovative aspects, the most important criterion for tool selection is the existence of free edition of the tool. We find it crucial that system is available for free. Even most advanced and advantageous system can be considered useless in learning process if it is not easily accessible. That is why in the tool selection process we should make sure that the tool is available:
· in an open source model (GNU GPL, LGPL or Mozilla License)
· under MIT, BSD, Apache or Academic License
· as a commercial one but it has a free edition that has defined limitations
· Teacher 2.
· The methodology of teaching BI should be agile and dependent of students’ knowledge level.
· Providing case studies
· Using step-by-step instructions
· Using several software products
· Providing case studies without step-by-step explanations
Teacher 3.

1. Teaching methods for BI should include all three types of examination. Oral testing communication skills, practical testing students’ abilities to use BI tools, written exam to assess their theoretical knowledge.
2. It is  essential for students (studying BI) to be able to communicate with their possible future employers so they could get a closer idea of the decision-making process. The socio drama method may be applied in teaching BI.
3. The methodology of teaching BI should be agile and dependent of students’ knowledge level.
· Lectures.
· Exercises
· 2.1 Groups size
· 2.2 Tools used
· 2.2.1. Software
· 2.2.2. Hardware
· 2.2.3.Teaching methods
· 2.3 Meet real life customers
· Students projects
· Control methods

[bookmark: _Toc496521915]Digital Resources:
[bookmark: _Toc496521916]Videos :

[Online], Available at: https://www.youtube.com/watch?v=9Akvz2x0az4 , Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=9eiBV4ZtlkE , Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=Q7KHW2oCOUI , Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=LfehTEyglrQ , Accessed [17 August 2017].
[Online], Available at: https://www.youtube.com/watch?v=KUwOcip7Zzc , Accessed [17 August 2017].

[bookmark: _Toc496521917]Documents in pdf and ppt format:

[Online], Available at: http://ai2-s2-pdfs.s3.amazonaws.com/22fd/815fd508af78a0567f302333575fdf5a62b1.pdf , Accessed [17 August 2017].
[Online], Available at: https://pdfs.semanticscholar.org/c96e/94b7e0cbefc8d963fd248494e3b318546bdc.pdf , Accessed [17 August 2017].
[Online], Available at: http://www.cs.bham.ac.uk/~xin/papers/published_tsmc_c_aug01.pdf , Accessed [17 August 2017].
[Online], Available at: ftp://nozdr.ru/biblio/kolxo3/Cs/CsLn/D/Data%20Warehousing%20and%20Knowledge%20Discovery,%203%20conf.,%20DaWaK%202001(LNCS2114,%20Springer,%202001)(ISBN%203540425535)(373s)_CsLn_.pdf#page=14 , Accessed [17 August 2017].
[Online], Available at: https://poseidon01.ssrn.com/delivery.php?ID=441004005103024127076104095071092113032072036040057060073084091069004071103025005111059039125012027123008108124095126121019118117037021023046024089000096089127029070071038078086093116126091014064104124024000121002002097107069104067075118101100111088085&EXT=pdf , Accessed [17 August 2017].
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[bookmark: _Toc489435356][bookmark: _Toc489967339][bookmark: _Toc490824421][bookmark: _Toc490995439][bookmark: _Toc496521918]Trends and recommendations related to methodology of teaching Data Warehouse (Małgorzata Nycz, Zdzisław Pólkowski)
Technology and education are pretty intertwined these days, and nearly every teacher has a few favorite tech tools that make doing his or her job and connecting with students a little bit easier and more fun for all involved.
New technological solutions are hitting the market constantly, and older ones are rising to prominence, broadening their scope, or just adding new features that make them better matches for education, which can make it hard to keep up with the newest and most useful tools even for the most tech-savvy teachers.
The Global Digital Citizen Foundation has prepared a list of some of the tech tools, including some that are becoming increasingly popular and widely used, that should be part of any teacher’s tech tool arsenal this year, whether for their own personal use or as educational aids in the classroom[footnoteRef:58]. [58: GDC Team, 50 Education Technology Tools Every Teacher Should Know About, globaldigitalcitizen.org, 2014, [Online], Available at: https://globaldigitalcitizen.org/50-edtech-technology-tools, http://www.pearltrees.com/u/7783324-certificate-certificates , Accessed [17 August 2017].] 

Technology makes the material more interesting. It is a means to justify the end of composition outcomes and has become a seamless extension of the curriculum in the classroom. To most effectively teach technology, we must model that technology within our disciplines and classes. It is noted that to attract classes and to make them more effective some solutions should be used[footnoteRef:59],[footnoteRef:60],[footnoteRef:61].  [59: [Online],Available at: https://panel.plagiat.pl/web/reportView.htm , Accessed [24 August 2017]]  [60: Khairnar C.M., Advance Pedagogy: Innovative Methods of Teaching and Learning, Internatiolan Journal of Information and Education Technology, Vol. 5, No. 11, November 2015, [Online], Available at: http://www.ijiet.org/papers/629-D026.pdf, Accessed [24 July 2016].]  [61: K-12, Blueprint, See slides available at: Transforming Education for the Next Generation.] 
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Teachers need increased and varied opportunities to see other teachers, to confront their actions and examine their motives, and to reflect critically on the consequences of their choices, decisions, and actions. They need opportunities for ongoing dialogue about their experiences and for continued development of their abilities to imagine and discover more powerful learning experiences for their students[footnoteRef:62]. [62: Judith Sandholtz, Cathy Ringstaff, David Dwyer, The Educational Technology Journal,From Now On, Vol. 11, No. 9, June 2002, [Online], Available at: http://www.fno.org/jun02/teachingreview.html, Accessed [24 July 2016].] 

See figure below.


[bookmark: _Toc475457228][bookmark: _Toc475460858][bookmark: _Toc475460934][bookmark: _Toc475461476][bookmark: _Toc475461626][bookmark: _Toc475462089][bookmark: _Toc475462355][bookmark: _Toc475463854][bookmark: _Toc475464192][bookmark: _Toc475466248][bookmark: _Toc475468834][bookmark: _Toc475470566][bookmark: _Toc475470884]Figure 8. The networked teacher using technology and gadgets[footnoteRef:63]. [63: The networked teacher using technology and gadgets , Khairnar C. M., Advance Pedagogy: Innovative Methods of Teaching and Learning, International Journal of Information and Education Technology, Vol. 5, No. 11, November 2015, [Online], Available at: http://www.ijiet.org/papers/629-D026.pdf, Accessed [24 July 2016].] 


[bookmark: _Toc489435374][bookmark: _Toc489967356][bookmark: _Toc490824438][bookmark: _Toc490992793][bookmark: _Toc490995441][bookmark: _Toc496521920]HTML5

In recent years the popularity of Flash has slowly given way to HTML5. In 2016, this trend will continue as HTML5 gradually takes the reigns from its Flash predecessor. This is primarily due to the fact that HTML5 is accessible on all platforms, devices, and browsers. Flash, on the other hand, is far from being mobile-friendly. Mobile learning is on the rise, which means that eLearning professionals must utilize tools that cater to mobile learners. HTML5 is versatile, faster, and robust. It gives you the ability to design interactive and engaging eLearning experiences for the masses, without having to worry about excluding your mobile learners. Remember that many browsers are slowly phasing out Flash players. So, if your mobile learning course is flash-based you may be limiting your audience reach without even knowing it[footnoteRef:64]. [64: Pappas C., Mobile Learning: 6 Trends For 2016, ElearningIndustry, 2016, [Online], Available at: https://elearningindustry.com/6-mobile-learning-trends-for-2016, Accessed [24 July 2016].] 


[bookmark: _Toc489435375][bookmark: _Toc489967357][bookmark: _Toc490824439][bookmark: _Toc490992794][bookmark: _Toc490995442][bookmark: _Toc496521921]Big Data Applications

Big Data has been an integral part of eLearning for some years, but 2016 is expected to be the year for Big Data app analytics. Big Data gives you the opportunity to examine learner preferences and improve your overall mobile training strategy. It can help you keep track of your mobile traffic, device usage, and determine the strengths and weaknesses of your mobile training program. After doing so, you have the ability to customize the mobile learning experience and improve the elements that may be falling short of expectations. If you do want to take advantage of app analytics, opt for a Learning Management System that has built-in reporting features that focus on your mobile learning content[footnoteRef:65]. [65: Pappas C., Mobile Learning: 6 Trends For 2016, ElearningIndustry, 2016, [Online], Available at: https://elearningindustry.com/6-mobile-learning-trends-for-2016, Accessed [24 July 2016].] 


[bookmark: _Toc489435376][bookmark: _Toc489967358][bookmark: _Toc490824440][bookmark: _Toc490992795][bookmark: _Toc490995443][bookmark: _Toc496521922]Responsive Design

Responsive design courses automatically adjust to the screen size and resolution of the device. A responsive Learning Management System modifies the placement of the images, text blocks, and layout based on the device. This ensures that every learner receives the same experience, even those who are using mobile phones, tablets, and wearable tech gadgets to participate. For example, the LMS may slightly adjust the size and placement of your graphics if the learner has a smaller device, or change the position of the sub headers to streamline the flow of your eLearning course.

[bookmark: _Toc489435377][bookmark: _Toc489967359][bookmark: _Toc490824441][bookmark: _Toc490992796][bookmark: _Toc490995444][bookmark: _Toc496521923]Wearable Tech

Speaking of wearable tech, Google Glass, Oculus Rift, Apple Watch, and Android Wear are becoming popular around the world. This is mainly because the technology is now more user-friendly and affordable. These wearable gadgets are also making their way into the realm of eLearning and transforming the way we access and acquire new information. Wearable tech has the potential to turn simulations and online scenarios into dynamic and interactive experiences in online training environments. For example, instead of simply sitting through a sales training presentation employees can now interact with virtual customers, master their negotiation skills, and learn every step in the transaction process by using an augmented reality device[footnoteRef:66]. [66: Pappas C., Mobile Learning: 6 Trends For 2016, Elearning Industry, 2016, [Online], Available at: https://elearningindustry.com/6-mobile-learning-trends-for-2016, Accessed [24 July 2016].] 


[bookmark: _Toc489435378][bookmark: _Toc489967360][bookmark: _Toc490824442][bookmark: _Toc490992797][bookmark: _Toc490995445][bookmark: _Toc496521924]“Moment of Need” Mobile Support

In most cases, employees need access to reference materials, such as tutorials and manuals, outside of the online training environment. This allows them to do their job effectively and carry out vital tasks without having to step away from their workstations. This is why “moment of need” mobile support is a major trend for 2016 and beyond. It gives organizations the power to boost employee performance and productivity for a fraction of the training cost. This online training resource also improves employee retention, confidence, and job satisfaction. Mobile support is an invaluable tool for organizations with a distributed workforce. For example, members of your sales team can access product information, tutorials, and other online training materials anywhere, anytime. Thus, they can stay up-to-date with the latest information and help customers or clients make more informed buying decisions.

[bookmark: _Toc489435379][bookmark: _Toc489967361][bookmark: _Toc490824443][bookmark: _Toc490995446][bookmark: _Toc496521925]Geo-Location

Many Learning Management Systems are now offering geolocation features, which give you the chance to deliver relevant online training to your global audience. The LMS automatically detects the learner's location and then delivers the appropriate mobile learning course or online training materials. For example, a learner in Japan will be able to access a mobile learning course with Japanese subtitles and online activities that are culturally appropriate. It can also be useful when designing location-based online content, such as scavenger hunt online training exercises, or regional surveys. Keep in mind that geolocation must usually be paired with localization if you are catering to international markets. This typically involves in-depth audience research to learn about the customs, societal norms, and backgrounds of your online learners[footnoteRef:67]. [67: Pappas C., Mobile Learning: 6 Trends For 2016, ElearningIndustry, 2016, [Online], Available at: https://elearningindustry.com/6-mobile-learning-trends-for-2016, Accessed [24 July 2016].] 


[bookmark: _Toc489435380][bookmark: _Toc490995447][bookmark: _Toc496521926]Mobile learning 

· Mobile learning, or m-learning, is being integrated into all learning environments, including K-12, post-secondary, and corporate training.
· [bookmark: Mobile_Learning_&_Apps---Mobile_technolo]Mobile technologies include:
· [bookmark: Mobile_Learning_&_Apps---mobile_phones]mobile phones
· [bookmark: Mobile_Learning_&_Apps---smart_phones]smartphones
· [bookmark: Mobile_Learning_&_Apps---personal_digita]personal digital assistants (PDA's)
· [bookmark: Mobile_Learning_&_Apps---MP3/MP4_players]MP3/MP4 players
· [bookmark: Mobile_Learning_&_Apps---handheld_gaming]handheld gaming devices
· [bookmark: Mobile_Learning_&_Apps---notebooks_&_net]notebooks & netbooks
· [bookmark: Mobile_Learning_&_Apps---handheld_GPS][bookmark: Mobile_Learning_&_Apps---handheld_voting]handheld GPS
· handheld voting devices[footnoteRef:68] [68: Mazur A., Chelsea O'Leary, Simon Pols, Mobile Learning & Apps, MobileLearningEder, [Online], Available at: https://mobilelearningeder671.wikispaces.com/, Accessed [26 July 2016].] 




Figure 9. The significance of mobile learning[footnoteRef:69]. [69: Significance of mobile learning, [Online], Available at: XYZ , Accessed [08 August 2017].] 


[bookmark: _Toc489435391][bookmark: _Toc489967372][bookmark: _Toc490824454][bookmark: _Toc490992807][bookmark: _Toc490995448][bookmark: _Toc496521927]Bring Your Own Device 

During classes teachers provide concrete, real-world examples to demonstrate the useful (practical) ideas and then allow students to work independently and collaboratively to solve the proposed problem. The intended result is that students will make intuitive or global observations about the assigned subject and then they may use deductive reasoning to provide answers. Moreover, the learning environment embraces the use of technology in the classroom. The teacher selects a specific device and then issues the device to students and educators. Everyone uses the similar device, and all are equipped with the similar software and features, so maintaining and managing them are fairly simple. The class instruction and activities are designed around the use of these tools. 
This model requires districts to shell out a sizeable sum for start-up and maintenance. If a university is not  equipped to take on such a feat, you can use the concept through BYOD (Bring Your Own Device)[footnoteRef:70] pedagogy, where students can use their personal devices for classroom use. However, the lecturer has to be inclusive, and though it certainly seems like it, not every student is sure to own a mobile device. If this is the case, students can perform tasks and activities in groups. [70: Higher Education Academy, Bring your own device (BYOD), [Online], Available at: https://www.heacademy.ac.uk/enhancement/starter-tools/bring-your-own-device-byod, Accessed [26 July 2016].] 




[bookmark: _Toc489435394][bookmark: _Toc489967373][bookmark: _Toc490824455][bookmark: _Toc490992808][bookmark: _Toc490995449][bookmark: _Toc496521928]Educational video 

Another innovation is the use of educational video during lectures, which has transformed the engagement levels of students and has created a greatly enhanced learning experience. Through the use of video during lectures, students are more alert, motivated and focused on the topic at hand. There are recognized connections between visual content, memory knowledge and students’ ability to retain new information. Watching video coverage transports the student into the world of the topic under discussion, with expert interviews or demonstrations to bring the topic to life. Students also gain insights relating to skills needed for interviews and benefit from enhanced team-working and communication skills. The growing use of videos during lectures is a key aspect of successful active learning[footnoteRef:71]. [71: BBC Active, Innovative teaching methods vs the traditional university lecture, bbcactive.com, [Online], Available at: http://www.bbcactive.com/BBCActiveIdeasandResources/Innovativeteachingmethodsvsthetraditionaluni.aspx, Accessed [17 August 2017].] 


[bookmark: _Toc489435395][bookmark: _Toc490995450][bookmark: _Toc496521929]Visualization

A list of disconnected facts will not lead to a deep understanding in students or an integration of knowledge from one situation to another. The knowledge that is organized and connected to concepts with a goal of mastery, including the ability to visualize the concepts, can lead to the ability to transfer knowledge and lead to a deeper, longer-term understanding of what is taught.
Visualization is an especially good teaching strategy for reading and literacy teachers. Here’s a lesson in how to use visualization to help students illustrate mental images from a portion of text that is read aloud[footnoteRef:72]. [72: Concordia University, Three Innovative Methods of Teaching for High School Educators, 2016, [Online], Available at: http://education.cu-portland.edu/blog/educator-tips/3-innovative-methods-of-teaching-for-high-school-educators/, Accessed [24 July 2016].] 

Turning theory into practice. Selection of teaching, learning and assessment methods should be grounded in and considered alongside an understanding of theories of learning. Notable among the precepts that emerge from what we understand about how students learn are the following: 
· Learners experience the same teaching in different ways. 
· Learners will approach learning in a variety of ways, and the ways we teach may modify their approaches. 
· Prior knowledge needs to be activated. 
· Learners have to be brought to ‘engage’ with what they are learning so that transformation and internalization may occur. 
· Learners bring valuable experience to learning. • 
· Learners may be more motivated when offered an element of choice. 
· Learners need to be able to explain their answers, and answer and ask ‘why?’ questions. 
· Learners taking a discipline that is new to them may struggle to think in the appropriate manner (an important point in modular programmers). 
· Teachers need to understand where learners are starting from so that they can get the correct level and seek to correct underlying misconceptions or gaps. 
· Teachers and learners are both responsible for learning happening.
· Teachers need to be aware of the impact of cultural background and beliefs on learner behavior, interpretation, and understanding. 
· Feedback and discussion are important in enabling the teacher and learner to check that accommodations of new understanding are ‘correct’. 
· Formal and informal discussion of what is being learned in a peer (small) group can be a powerful learning tool[footnoteRef:73]. [73: Fry H., Ketteridge S., Marshall S., A Handbook for Teaching and Learning in Higher Education, 270 Madison Ave, New York, NY 10016, [Online], Available at: http://biblioteca.ucv.cl/site/colecciones/manuales_u/A%20Handbook%20for%20Teaching%20and%20Learning%20in%20Higher%20Education%20Enhancing%20academic%20and%20Practice.pdf,  Accessed [10 August 2017].] 



Figure 10. The ‘for about’ spectrum in business education[footnoteRef:74]. [74: Fry H., Ketteridge S., Marshall S., A Handbook for Teaching and Learning in Higher Education, 270 Madison Ave, New York, NY 10016, [Online], Available at: http://biblioteca.ucv.cl/site/colecciones/manuales_u/A%20Handbook%20for%20Teaching%20and%20Learning%20in%20Higher%20Education%20Enhancing%20academic%20and%20Practice.pdf, Accessed [17 August 2017].] 


Table 3. Inquiry Based vs Traditional education[footnoteRef:75]. [75: Cdean11, Inquiry based instruction, SlideShare, 2010, [Online], Available at: http://www.slideshare.net/cdean11/inquiry-based-instruction-powerpoint, Accessed [27 July 2016].] 

	Inquiry-based
	Traditional

	Student-centered
	Teacher centered

	Studentsareactivelyinvolved
	Studentsarepassivelisteners

	Many answers
	One right answer

	Concerned with preparation of life skills
	Concerned with preparation for next grade level and tests

	Uses technology to connect learning
	Learns how to use technology



The survey gathered worldwide responses, with the majority of responses from the European continent, particularly EU universities, followed by large numbers from North America and Asia. A total of 324 responses were collected between March-May 2014, with 182 fully complete and 142 incomplete responses, the latter were not included in the analysis.

[bookmark: _Toc489435373][bookmark: _Toc489967355][bookmark: _Toc490824437][bookmark: _Toc490992792][bookmark: _Toc490995451][bookmark: _Toc496521930]Using ICT Resources to Support Your Teaching[footnoteRef:76] [76: Microsoft, Using ICT Resources to Support Your Teaching, [Online], Available at: https://education.microsoft.com/Story/Course?token=D514AA08, Accessed [24 July 2016].] 


Edutopia

Hosted by the George Lucas Educational Foundation, Edutopia has plenty of well-indexed information on how technology can be used in classrooms. Since age group and topic file information, teachers can easily get practical ideas that are relevant to their current curriculum without wading through lots of ideas that won’t quite work for their individual situations. With plenty of videos and fun quizzes, Edutopia can be a fun place to browse even if you aren’t looking for anything specific. Make sure to click on their “Trending Topics” section to find out what the hottest topics are currently in education technology[footnoteRef:77]. [77: Lucas G., Edutopia's Role in Education, 2008, [Online], Available at: https://www.edutopia.org/, Accessed [08 August 2017].] 


[bookmark: _Toc489435390][bookmark: _Toc489967371][bookmark: _Toc490824453][bookmark: _Toc490992806][bookmark: _Toc490995453][bookmark: _Toc496521932]Kahoot 

Kahoot is an online platform used at the outset of each lecture as an interactive way to revise and summarize important concepts and definitions explained in the previous lectures. In this way, the instructor creates quizzes or surveys with multiple choice questions before the beginning of the class that will be projected onto the screen. The teacher provides the students the Kahoot`s code, and they join registering with a nickname in their own device – whether that is a smartphone, iPad, laptop, or desktop does not matter, as long as they have a browser and good internet connection (Hussein, 2015; Ortega, 2015). 
Students have to answer the questions correctly and faster than the other students to add the maximum amount of points. The different questions can contain videos, images, and diagrams that students should analyze and interpret before choosing one of the answers that the teacher proposes on the screen. Furthermore, the teacher can use a different timer and points settings or multiple correct answers[footnoteRef:78]. [78: Barrado J.N., Innovative Methods to improve the Learning, Norwegian University of Science and Technology, Department of Production and Quality Engineering, June 2016, [Online], Available at: https://brage.bibsys.no/xmlui/bitstream/handle/11250/2402571/15855_FULLTEXT.pdf?sequence=1&isAllowed=y, Accessed [08 August 2017].] 



[bookmark: _Toc496521933]Digital Resources:
[bookmark: _Toc496521934]Video:

[Online], Available at: https://www.youtube.com/watch?v=TzxmjbL-i4Y , Accessed [24 July 2016].
[Online], Available at: https://www.youtube.com/watch?v=mzPxo7Y6JyA , Accessed [24 July 2016].
[Online], Available at: https://www.youtube.com/watch?v=Yq22pRNFHbE , Accessed [24 July 2016].

[bookmark: _Toc496521935]Documents in pdf and ppt format:

[Online], Available at: http://www.ijiet.org/papers/629-D026.pdfhttp://biblioteca.ucv.cl/site/colecciones/manuales_u/A%20Handbook%20for%20Teaching%20and%20Learning%20in%20Higher%20Education%20Enhancing%20academic%20and%20Practice.pdf , Accessed [24 July 2016].






















[bookmark: _Toc496521936]Examples of Data Warehouse solution (Zdzisław Pólkowski and others)
[bookmark: _Toc496521937]Snowflake[footnoteRef:79] [79: Snowflake, Introducing Snowflake, [Online], Available at: https://www.snowflake.net/product/,  Accessed [21 August 2017].] 


Snowflake tool comes with developments in support including updates, analytical functions, complex joins, deletes, transactions area for standard SQL that will facilitate your access to data. 
Snowflake removes the management and administration demands of traditional data warehouses and big data platforms. Snowflake works as a complex data warehouse as a service running on Amazon Web Services It improves management and assists the progress of receptiveness. Snowflake resolves problems related to optimization, availability, infrastructure, data protection, easing the access to your information. The software display the reports of processes at high speed due to the advanced optimizations of columnar database engines that are used by Snowflake.
Taking into consideration one’s ability to scale up and down resources, combined with these software abilities the results will be up to the needed performance.
Snowflake gained recognition for multi-cluster, shared data architecture that separates storage and computer. It makes it possible to scale up and down on-the-fly, without downtime or disruption. In addition it automatically scales to support any workload, scale of data, applications and concurrent users without requiring data marts, data copies or data movement.
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Figure 11. Complete SQL database[footnoteRef:80]. [80: Complete SQL database, [Online], Available at: https://www.snowflake.net/product/ , Accessed [21 August 2017].] 



[bookmark: _Toc496521938] Practical tools in Data Warehousing and Big Data [footnoteRef:81] [81: Oracle.com] 


Nowadays big companies face the problem of storing the data as it evolves in a short time. Based on the fact that they use big data and the data architecture is evolving everyday this leads them to use innovative technologies such as Hadoop (emerging technology) and some of the highest classed data warehouse architectures. 
Oracle uses a big-data system that functions as a ‘data reservoir’. Oracle Database 12c Release 2 (12.2.0.1), and Spatial and Graph, are now available on Exadata and SuperCluster on premises. Features include a property graph analytics engine, GeoJSON support, HTML5 map visualization, spatial index and partitioning enhancements, a location tracking server, location enrichment service, and more[footnoteRef:82].   [82: [Online],Available at: https://blogs.oracle.com/oraclespatial/oracle-spatial-graph,-database-12c-release-2-now-available-on-exadata-and-supercluster-on-premises ,Accessed[24 August 2017]] 

The main benefit is comprising large amounts of data in this technology including the following :
· log files generated by machine, 
· social-media data, 
· videos and images 
It also works as a repository for more granular transactional data or older transaction data which is not stored in the data warehouse[footnoteRef:83]. [83: Oracle, Data Warehousing and Big Data, [Online], Available at: http://www.oracle.com/technetwork/database/bi-datawarehousing/overview/index.html, Accessed [21 August 2017].] 


[image: ]
Figure 12. Oracle Big Data Appliance[footnoteRef:84]. [84: Oracle Big Data Appliance, [Online], Available at: http://www.oracle.com/technetwork/database/bi-datawarehousing/overview/index.html, Accessed [21 August 2017]. ] 





[bookmark: _Toc496521939]Data Warehouse Tools[footnoteRef:85] [85: Talend, Data Warehouse Tools, [Online], Available at: https://www.talend.com/resource/data-warehouse-tools/, Accessed [21 August 2017].] 


Another tool that comes as a solution to the current storing data for big companies issues is Talend Data Warehouse Tools for Data Integration and ETL.
One popular tool gathering an active number of thousands of users is Talend's flagship product. Talend Open Studio for Data Integration is an easy-to-use, powerful data integration and ETL tool. Being an Eclipse-based graphical development environment, with an unified meta-data repository, more than 900 components and built-in data connectors , automated generation of Java code, and robust ETL testing functionality, Talend Open Studio for Data Integration dramatically increases developer productivity and reduces time-to-value for ETL data warehouse projects.
Moreover, this software is free to download and use with an Apache open-source license, it offers the subscription-based Talend Data Integration. Talend Data Integration includes all the data warehouse tools of Talend Open Studio for Data Integration, plus additional enterprise-class functionality such as change data capture, impact analysis mechanisms , deep drill-down visibility into the source and target data systems, an embedded business rules engine and project auditing tools. Its subscribers receive expert technical support from Talend and benefit from a simple pricing model  that is more certain and cheaper than proprietary software licensing.

[image: ]

Figure 13. Talend open designer[footnoteRef:86]. [86: Talend open designer, [Online], Available at: https://www.talend.com/resource/data-warehouse-tools/, Accessed [21 August 2017].] 


[bookmark: _Toc496521940]IBM services[footnoteRef:87] [87: IMB Knowledge Center,WebSphere DataStage and QualityStage Designer, [Online], Available at:https://www.ibm.com/support/knowledgecenter/en/SSZJPZ_8.0.0/com.ibm.swg.im.iis.productization.iisinfsv.overview.doc/topics/cisodsdesigner.html, Accessed [21 August 2017].] 


IBM Services come with business tools for organizing most of the activities of a company.
WebSphere DataStage and WebSphere QualityStage access WebSphere Metadata Server to obtain live access to current metadata about integration projects and your organization’s enterprise data. You access data that is generated by WebSphere MetaBrokers or WebSphere Information Analyzer by using the Designer client. The following services provide designers with access to metadata:
Simple and advanced find service enables you to search the repository for objects, shows both “used by” and “depends on” relationships. An option in the WebSphere DataStage and QualityStage Designer shows differences between jobs or table definitions in a WebSphere DataStage context. Figure 14 shows a textual report with links to the relevant editor in the Designer client. You can also view differences for subsets of jobs such as shared containers and routines. This report can optionally be saved as an XML file.
With the Designer client, you draw the integration process and then add the details for each stage. This method helps you build and reuse components across jobs. The Designer client minimizes the coding that is required to define even the most difficult and complex integration process. Each data source and each processing step is a stage in the job design. The stages are linked to show the flow of data. You drag and drop stages from the tool palette to the canvas. This palette contains icons for stages and groups that you can customize to organize stages.

[image: ]

Figure 14. Job difference report[footnoteRef:88]. [88: Job difference report, [Online], Available at: https://www.ibm.com/support/knowledgecenter/en/SSZJPZ_8.0.0/com.ibm.swg.im.iis.productization.iisinfsv.overview.doc/topics/cisodsdesigner.html, Accessed [21 August 2017].
] 



[bookmark: _Toc496521941]Information Builders[footnoteRef:89] [89: InformationBuilders.com] 


Since developing, managing and optimizing a data architecture is a key point in clarifying the storing data issue Information Builders found new ways of approaching this topic.
Information Builders ETL, data management, and real-time transformation solutions comprises a wide range of information needs by enabling direct access to data in operational systems, data marts and data warehouses or retrieval of detail data via drill-throughs.
Fully automated extract tools ease the creation, maintenance, and expansion of data warehouses, data marts, operational data stores and micro marts. An intuitive interface enables fast end-to-end ETL process creation involving heterogeneous data structures across disparate computing platforms.
The developed  features of the tool are in aggregation, merging, joining, selecting by specific criteria adaptable to all back-office systems.
It facilitates data movement from back-office systems to e-business. Platforms using automatically generated and managed FTP scripts or most native transport protocols. It also transforms raw data into structures that are more suited selected applications. It speeds up the loading of data into a target database through the automatic invocation of bulk loaders or row-at-a-time inserts.
Information builders tool create dependencies among ETL requests audit, execute, review, manage, and schedule your data.
Furthermore, a change data capture feature loads only changed records into your data source, dramatically reducing the time needed to refresh data, and facilitating a near-real-time data warehouse[footnoteRef:90]. [90: Information Builders, Data Migration and ETL (Extract, Transform, and Load), [Online], Available at: http://www.informationbuilders.com/products/webfocus/data_warehousing, Accessed [21 August 2017].] 
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Figure 15. Data Migrator provides an intuitive interface to create end-to-end ETL processes for heterogeneous sources and targets across disparate platforms[footnoteRef:91]. [91: Data Migrator provides an intuitive interface to create end-to-end ETL processes for heterogeneous sources and targets across disparate platforms, [Online], Available at: http://www.informationbuilders.com/products/webfocus/data_warehousing, Accessed [21 August 2017].  ] 








[bookmark: _Toc496521942]Sqldep[footnoteRef:92] [92: SQLdep.com] 


This application comes with a large variety of features such as: Automated Data Lineage, REST API , Metadata ,etc.
The features of Automated Data Lineage are: it transforms SQL code into an interactive map with data lineage / data flows through reverse engineering, daily analyzing millions of SQL code lines and procedural scripts. 
Data flows and impact analysis is provided across multiple databases. Another element that makes this tool preferred by users is the use of REST API. SQLdep is a cloud based service. The main gains are that there is no hardware needed, no installation needed. Everything runs in the browser out of the box. To interact with Sqldep service use REST API a small app to extract the SQL code from the database.
Another feature is the use of Metadata. Useful when you need to detect unused tables/columns or when you need to cross verify your existing documentation. A must have for an advanced ETL tuning. Download as CSV or through our API.
The main advantages of this software are the following:
· OWB does not  allow you to share documentation with end users (they would need OWB to be installed too).
· Very poor data governance and you just can't see the difference between your dev and production environment.
· Not at all easy to see the relevant SQL query providing data transformations[footnoteRef:93]. [93: SQLdep, Give your Oracle warehouse buider a facelift, [Online], Available at: https://sqldep.com/oracle-warehouse-builder-facelift/, Accessed [22 August 2017].] 



[image: ]

Figure 16. This is how data-lineage looks in OWB[footnoteRef:94].  [94: This is how data-lineage looks in OWB, [Online], Available at: https://sqldep.com/oracle-warehouse-builder-facelift/, Accessed [22 August 2017].
] 



[bookmark: _Toc496521943]Health catalyst[footnoteRef:95] [95: HealthCatalyst, LATE-BINDING™ DATA WAREHOUSE, [Online], Available at: https://www.healthcatalyst.com/late-binding-data-warehouse/, Accessed [22 August 2017].] 


Just-in-time binding gives you the most meaningful, up-to-date data the moment you need it.
Most large healthcare organizations have hundreds of analytics vendors. Without bringing all of their data into an enterprise data warehouse (EDW), reliable and repeatable reporting and analysis are impossible.
Health Catalyst’s Late-Binding Data Warehouse is a architectural model for healthcare analytics. When an organization combines an EDW with the power of Late-Binding, they quickly progress to registries and reporting population health and clinical and financial risk modeling.
Health Catalyst’s Late-Binding architecture avoids the consequences of linking data with volatile business rules or vocabularies too early. By waiting to bind data until it’s time to solve an actual clinical or business problem, analysts:
Do not have to make lasting decisions about a data model up front when they can not see what is coming down the road in two, three, or five years. Quickly adapt to new questions and use cases. Have the data they need to perform timely, relevant advanced analytics.
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Figure 17. It All Starts With A Data Warehouse[footnoteRef:96]. [96: It All Starts With A Data Warehouse, [Online], Available at: https://www.healthcatalyst.com/late-binding-data-warehouse/, Accessed [22 August 2017].
] 





[bookmark: _Toc496521944]Compositesw[footnoteRef:97] [97: CISCO Data Virtualization, [Online], Available at: http://www.compositesw.com/solutions/data-growth/, Accessed [22 August 2017].] 


This tool provides users with complete business insight, so they can achieve revenue. 
· Summarized data from the warehouse and drill-down detail from transaction systems or operational data stores
· Historical data from the warehouse and up-to-the-minute data from transaction systems or operational data stores
· Internal data from the warehouse and external data from outside sources.
 Composite Data Virtualization Platform can be used to consolidate data warehouse data with additional sources, in effect extending existing data warehouse schemas and data.
These complementary views let you add current data to historical warehouse data, detailed data to summarized warehouse data, external data to internal warehouse data, and more to quickly and easily work around the fact that key data your users need resides outside your consolidated data warehouse repositories.
In the integration pattern shown below, the Composite Information Server hosts new complementary views that integrate additional RDBMS and Web Service data sources as well augment an existing source, Packaged Application.

[image: ] 

Figure 18. Use Data Virtualization to Augment Existing Data Warehouse Schemas and Data[footnoteRef:98]. [98: Use Data Virtualization to Augment Existing Data Warehouse Schemas and Data, [Online], Available at: http://www.compositesw.com/solutions/data-growth/, Accessed [22 August 2017].] 







[bookmark: _Toc496521945]Summary of Data Warehouse Teaching Methods ( Mieczysław Owoc)
[bookmark: _Toc490824477]Guidelines for new and innovative teaching methods of Business Informatics (Data Warehouse perspective). The description of the methods is the following:
· Providing real examples with case studies;
· Providing the description of these case studies in electronic format before having classes;
· Notifying students for the electronic version of the case studies;
· Starting the exercises;
· Discussion on questions before starting;
· Defining research questions;
· Using several software products by several tutors;
· Discussing the output of the software;
· Commenting on outliers, limitations, practical implications, interpretations of the output;
· Preparing the full description of the case study for the e-books; 
· Discussing on including new case studies with a short description, a dataset, research questions and not giving step-by-step information for solving them;
· Stressing importance of ETL processes and valid data sources.
Some of the innovative teaching methods in DW are tested in validated in two intensive study programs, carried out within the DIMBI project. As a result, these methods may be used for future teaching of Business Informatics.
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