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Abstract – Examination at higher education institutions is very important, since it presents a basis for graduation. For each subject during higher education there are pre-exam requirements that need to be fulfilled. After all exams are passed successfully, graduation day presents the day when the last – final exam is finished. This paper presents results of development of two web applications that could be used at Technical faculty “Mihajlo Pupin” Zrenjanin, University of Novi Sad. The first web application is designed for pre-exams records and e-archive, while second is designed as final exams organizer. 
I. Introduction

In the electronic era, many higher education institutions organize on-line exams within distant learning systems. Some of them are included in continual education of adults and professionals [1], while others are organized for regular students [2]. Study from Duffy et. al. [3] is one of many studies that compare results of distant and conventional “classroom-based” education. This study shows some advantages of on-line learning. In Serbia, as well as most countries, the conventional education is still the most attractive, with tendency for raising interest for on-line study.    
This paper shows results on research in the field of software tools that could be used in organizing exams at higher education institutions. It also presents two developed software systems that are related to exam organization. They are web application particularly developed for the need of Technical faculty “Mihajlo Pupin” Zrenjanin, University of Novi Sad (TFZR). First is related to pre-exams records and second is related to final exams organization.
II. School management support software and exams organizer software

This section presents some of existing commercially available solutions in the field of school management support software, as well as exams organizing support software.
Tess [4] is a student information management system designed for administrators at the district and school environment, with access by teachers, parents and students. Software is developed as client-server solution for LAN with modules that could be installed and used separately, but it also supports web access through mobile devices, tablets and smartphones. Modules are related to: Enrollment and Registration, Attendance tracking, daily, by period or by class, Student photos, ID cards and seating plans, Report designer, Staff and teacher management, Discipline, Counseling, conduct and incident management, Easy-to-use Scheduling and Timetabling functions, Accounts, tuition & billing, Health and immunization records, Customizable report cards and transcripts, Graduation requirements checker.

Figure 1.  A software screen from TESS [4]

Diversity of school supporting software are usually presented as separate software tools created for particular school’s teaching, administration and management needs [5, 6], such as presented at Figure 2.:
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Figure 2.  School softwares website [5]
These functions include [5]: Time table, Question paper preparation, Fees collection, Admission Register, Mark and Rank card analysis, Examination software, Syllabus, Staff Management, SMS, Library, Inventory, Attendance, Event planning, Payroll, Communication…
Examination organizing software is mostly focused on exam room allocation and students exam seats organization for writing exams (Figure 3).
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Figure 3.  Schools exam management software functions [5]

III. Existing exam organizing software at TFZR

During several recent years, a new exam organizing software was installed at TFZR. It has been developed by Faculty of Technical Sciences from Novi Sad, affiliated also to University of Novi Sad. This exam organizing software presents a module that is integrated within other software tools installed in Students Administration Office (SAO) at TFZR. 

The software support to exams organization enables electronic exam admission registration from students. Students pay some money in advance to their students funding account and enable exam registration, then they could register for the exam attendance via web site of TFZR. Few days before exam date, students administration officer automatically creates MS Excel file with list of students that are registered for exam attendance and sends it to e-mail of appropriate teaching staff. After exam is finished, a teaching staff member sends the SAO filled MS Excel file with data about exam such as students’ attendance, points and grades achieved by students.

Existing exam organizing software does not include module for pre-exam requirements fulfillment records, as well as final exam organizing module. This way, the initiative is started to improve existing information system with additional modules. Initiative and menthorsip during development started from Ljubica Kazi, and co-menthorship Biljana Radulovic.
IV. Web application for pre-exam records and archive

This application is developed by student Marija Zemba. Purpose of this web application is to enable teaching staff enter each pre-exam requirement fulfillment data. This way student can have access to records about their pre-exam requirement fulfillment data, so they could know if they are eligible to register for exam attendance. 

The application is structured with two main user types – teaching staff member and student. Next figures show design of web pages that are included in teaching staff scope of software functions.
Teaching staff member could: a) enter data about finalization of pre-exam requirement and gives mark (Figure 4.), b) tabular representation and data retrieval, with filtering – with detailed and summarized data (summary for each subject and each student – implemented by using SUM function in SQL), c) printing of all or filtered data (Figure 5 and Figure 6),

2. Student could use tabular representation of all pre-exam requirements fulfillment data, with filtering options.
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Figure 4.  Data entry form for pre-exams requirement fulfillment

[image: image4.jpg]"UNIVERSITY OF NOVI SAD
‘TECHNICAL FACULTY "MIHAJLO PUPIN"
ZRENIANIN
SERBLA

(MainContent (Custorm).

Predmet: | Unbound |
Nacin ocenjivanja: [Unbound E
Skolska godina: [Unbound E|

b T
 Filtrirane predispitne obaveze





Figure 5.  Filter setting for printing report
[image: image5.jpg]"UNIVERSITY OF NOVI SAD
‘TECHNICAL FACULTY "MIHAJLO PUPIN"
ZRENIANIN
SERBLA

(MainContent (Custom) (2L

PREDMET : NazivPredmeta
PREDISPITNA OBAVEZA: NacinOcenjivanja
SKOLSLA GODINA: GodinaPolaganja

Column0 Columnl Column2

FEEEE
FEEEE
FEEEE





Figure 6.  Printer friendly web page with filtered data
V. Web application for final exam organization
This application is developed by student Dragan Blanusa. Purpose of this web application is to enable student administration officer  to enter data about final exam organization, such as room allocation and defending committee members assigment. Teaching staff members that are assigned to event of final exam could see their assignments schedule and students could be informed about details about their final exam organization.
In this application, there are three user profiles: administrator i.e. student administration officer (enters coding tables data, enters data about final exam organization), teaching staff (view of final exam events schedule) and student (view of final exam data for that particular student). Figure 7 represents web form for data entry about final exam defending organizing, without teaching staff assignment.
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Figure 7.  Web form for data entry about final exam defending details 
Teaching staff member that could be assigned as defending committee member for a final exam, could be from the same or another institution. Registration of defending committee member is presented at Figure 8.
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Figure 8.  Teaching staff member registration page

Assignment of teaching staff member to certain final exam defending is presented at Figure 9. Each member could be attached with final exam topic (title of final exam work) and with certain role in defending committee, such as: menthor, member or committee president.
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Figure 9.  Assignment of teaching staff to committee membership for final exam defending

Administrator could have list of all assignments and final exam data, including defending date, location (room ID) and final exam work title. This list could be filtered by students ID, date, room ID or committee member name. All or filtered data could be exported to PDF, MS Word or MS Excel.
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Finally, after a teaching staff member log in to this web application, he could see all his/her assignments as a list that could be also filtered by date or room ID.
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It is interesting to point out part of implementation of this web application related to data export. 
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Figure 10.  Image controls for data export in design of page

In aim to enable export, adding appropriate dll files to reference (Figure 11) is done.
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Figure 11.  Adding dlls in references for data export

After dll adding, in “using section of code” it has been used:

using System.IO;

using iTextSharp.text;

using iTextSharp.text.pdf;

“Export data to MS Excel” procedure:

protected void btnImgE_Click(object sender, ImageClickEventArgs e)

        {

            Response.ClearContent();

            Response.AppendHeader("content-disposition", "attachment; filename=ZavrsniRadovi.xls");

            Response.ContentType = "application/excel";

            StringWriter stringWriter = new StringWriter();

            HtmlTextWriter htmTextWriter = new HtmlTextWriter(stringWriter);

            dgvZavrsniRadStudentska.RenderControl(htmTextWriter);

            Response.Write(stringWriter.ToString());

            Response.End();

        }

“Export data to MS Word” procedure:

protected void btnImgW_Click(object sender, ImageClickEventArgs e)

        {

            Response.ClearContent();

            Response.AppendHeader("content-disposition", "attachment; filename=ZavrsniRadovi.doc");

            Response.ContentType = "application/word";

            StringWriter stringWriter = new StringWriter();

            HtmlTextWriter htmTextWriter = new HtmlTextWriter(stringWriter);

            dgvZavrsniRadStudentska.RenderControl(htmTextWriter);

            Response.Write(stringWriter.ToString());

            Response.End();

        }

“Export data to PDF” procedure:
protected void btnImg_Click(object sender, ImageClickEventArgs e)

        {

            Document doc = new Document(iTextSharp.text.PageSize.A4, 25f, 25f, 25f, 25f);          

            doc.SetPageSize(PageSize.A4);

            PdfWriter wri = PdfWriter.GetInstance(doc, new FileStream("C:\\PROJEKAT KI\\ZAVRSNI RAD\\PDF\\ZavrsniRad.pdf", FileMode.Create)); // file path saving
            doc.Open(); // document opening to enable data entry 
            Paragraph paragraph = new Paragraph("Tehnički fakultet 'Mihajlo Pupin' Zrenjanin-Spisak studenata\n \n\n\n\n");

            doc.Add(paragraph);

            // adding image in PDF file
            iTextSharp.text.Image slika = iTextSharp.text.Image.GetInstance("C:\\PROJEKAT KI\\ZAVRSNI RAD\\PDF\\mp.jpg");

            slika.ScalePercent(50f);  //  image size in percentage
          // image position:
            slika.SetAbsolutePosition(doc.PageSize.Width - 200f - 1f, doc.PageSize.Height - 20f - 100f);

            doc.Add(slika); // adding image
            PdfPTable pdfTable = new PdfPTable(dgvZavrsniRadStudentska.HeaderRow.Cells.Count);

            foreach (TableCell headerCell in dgvZavrsniRadStudentska.HeaderRow.Cells)

            {

                Font font = new Font();

                font.Color = new BaseColor(dgvZavrsniRadStudentska.HeaderStyle.ForeColor);

                PdfPCell pdfCell = new PdfPCell(new Phrase(headerCell.Text, font));

                pdfCell.BackgroundColor = new BaseColor(dgvZavrsniRadStudentska.HeaderStyle.BackColor);

                pdfTable.AddCell(pdfCell);

            }

            foreach (GridViewRow gridviewRow in dgvZavrsniRadStudentska.Rows)

            {

                foreach (TableCell tableCell in gridviewRow.Cells)

                {

                    Font font = new Font();

                    font.Color = new BaseColor(dgvZavrsniRadStudentska.RowStyle.ForeColor);

                    PdfPCell pdfCell = new PdfPCell(new Phrase(tableCell.Text));

                    pdfCell.BackgroundColor = new BaseColor(dgvZavrsniRadStudentska.RowStyle.BackColor);

                    pdfTable.AddCell(pdfCell);

                }

            }

            doc.Add(pdfTable);

            doc.Close(); // document closing
            System.Diagnostics.Process.Start("C:\\PROJEKAT KI\\ZAVRSNI RAD\\PDF\\ZavrsniRad.pdf");

        }

Finally, PDF after creation is presented at Figure 12.
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Figure 12.  PDF with list of final exam data

VI. Conclusion

Exams organization is very important, particularly in higher education institutions. Current solutions that are commercially available show modularity and  partial results, such as emphasizing students seats and room allocation.
Current solution for exam organization at TFZR provides also partial support. Therefore, from the need for more complete support arised initiatives and two developed web applications.

Future plans include integration of these two applications with existing solution, By integrating existing and new solutions, the whole process of exams organization would be supported. Integration would be based on extracting data from MS Excel file with list of data about students exam registration and automatic comparation of these data with pre-exam data. Integration of finalized regular exams data with final exam organizer should also be implemented in aim to automatically check final exam defending eligibility of students.
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