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Abstract 

Teachers and students should take advantage of computers technology 

and educational programs which provide efficient analysis of student 

information. In this paper, a model for student evaluation is presented 

to assist the teachers in their decision making process of student 

evaluation. The model consists of three stages, the first stage is 

reading the excel file due to the excel file is the most widely utilized 

by scientific departments that contains the student's grades. Also, the 

exams weights are reading in this stage to determine the weight of 

each exam. In the second stage, the student's averages are computed 

depending on the exams number and their weights. The last stage of 

model provides options which help teachers to adjust the average 

grades. The proposed model accurately calculates the student's 

performance with less time and effort than manual assessment. It's 

giving the teachers the ability to choose adjustment methods 

according to his requirements. As well as, the proposed model 

interfaces are simple, flexible and easy to use. 

Keywords: Educational programs, exams weights, adjustment 

methods, evaluation model. 

 

 صــلخـالم

 انرً انرعهًٍٍح ٔانثشايط انكًثٍٕذش ذكُٕنٕظٍا يٍ ٔانطلاب انرذسٌسٌٍٕ ٌسرفٍذ أٌ ٌعة

ٔرنك  انطلاب نرقٍٍى َظاو ذقذٌى ٌرى ، انثؽسْزا  فً. انطلاب نًعهٕياخ فعالا  ذٕفشذؽهٍلاا 

 تشأٌ انقشاس اذخاريعذل انطانة )دسظح انسعً( ٔأؼرساب  عًهٍح فً رذسٌسٍٍٍان نًساعذج

 يهف قشاءج ًْ الأٔنى انًشؼهح ، يشاؼم شلاز يٍانًقرشغ  انًُٕرض ٌركٌٕ .انطلاب ذقٍٍى

 دسظاخ عهى ذؽرٕي انرً انعهًٍح الأقساو قثم يٍ اسرخذايا الأكصش ْٕ اكسم يهف لأٌ الكسم

 فً. اخرثاس كم ٔصٌ نرؽذٌذ ٔرنك  انًشؼهح ْزِ فً اليرؽاَاخ أٔصاٌ قشاءج ٌرى كًا. انطانة

 ذٕفش. ٔأٔصآَا اليرؽاَاخ عذد أساس عهى انطانة عذلي اؼرساب ٌرى ، انصاٍَح انًشؼهح

يعذل انطانة اٌ ذطهة عذٌم ذ عهى رذسٌسٍٍٍان ذساعذ خٍاساخ انًُٕرض يٍ الأخٍشج انًشؼهح

 ٔقد ٔتأقم تذقح ٔانًرًصم تؽساب دسظح انسعً انطانة أداء انًقرشغُظاو ان ٌؽسة .اليش

 ٔفقاا انرعذٌم طشق خرٍاسإ عهى انقذسج رذسٌسٍٍٍان ًٌُػ إَّ. انٍذٔي انرقٍٍى يٍ ٔظٓذ

 .سرخذاوالإ ٔسٓهح ٔيشَح تسٍطح انًقرشغ نُظاوا ٔاظٓاخ فإٌ ، رنك إنى تالإضافح. ىنًرطهثاذٓ

 ، أٔصاٌ الإيرؽاَاخ، طشق انرعذٌم، َظاو انرقٍٍى.انثشايط انرعهًٍٍح الكلمات المفتاحية:
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1. Introduction 

The knowledge nowadays consider a critical factor in global economy, 

education plays an important role as a knowledge center and 

developer of human resources. The main objective of educational 

colleges and one of the biggest challenges they face is to provide 

quality education to their students. One way to achieve a higher level 

of quality is to predict the performance of students and then taking 

early actions by providing appropriate support to students with 

learning difficulties to improve their performance [1]. 

Use of computers technology in education has completely changed the 

way things were made before. For example, lectures to the students or 

the presentation making a talk very attractive. In addition, various 

projects and educational programs are prepared with the assistance of 

expert educators to assess the achievement of student learning 

outcomes [2]. 

Teachers and students should take advantage of these educational 

programs which provide efficient processing and analysis of student 

information. The need for changing traditional methods of student 

evaluation to proactive programs is essential and important to 

educators and decision makers [3, 4].  

The aim of this paper is to design student evaluation-assisted model 

for accurately predicting the performance of student at the end of the 

course. The model provides options and facilities those help in 

decision-making to support the evaluation process and obtain 

satisfactory results. 
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2. Computer-Assisted Models Motivation 

Modern computer technologies have been widely applied in all areas 

of life, allowing to perform many tasks that were previously very time 

consuming while providing tools that has expanded intellectual 

powers possessed by human [5].  

Computer assisted programs and models are general terms used to 

describe collection of computer programs, documentation and 

procedures that perform tasks on a computer system. The computer 

assisted programs perform tasks faster and more accurately [6].  

During the last decade, the computer programs application on 

educational data to develop effective and accurate decision support 

systems for monitoring students' performance has become very 

popular. The use of computers tools can bring about better results than 

the traditional methods due to the speed of achievement, performance 

and accuracy in work [7]. 

Therefore, developing an academic computer model is important for 

teachers, students, and educational organizations and it will be more 

valuable for educational administrators in their decision making 

process of student evaluation. 

3. Educational System 

Education is essential not only for the progress of individuals, but also 

for the development of society and nation. Assessment is important 

parts of the educational process. The assessments focus on students 

acquiring knowledge, as well as decide whether the learning of a 

student is proper or not [8].  
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Assessment of student performance in colleges is a difficult task for 

teachers. Evaluation consists of a judgment based on the comparison 

of student results against established performance criteria. The 

performance evaluation is usually expressed manually, based on many 

factors such as student attendance, homework assignments, class 

assignments, examinations, tests and exercises [9]. 

New technologies offer great possibilities for teachers to use computer 

hardware and software in the learning process. For successful use of 

computer technologies in education, certain key conditions must be 

fulfilled [10, 11]: 

 The software must be able to carry out the tasks required in an 

educational. 

 The right tool must be available when needed and must be reliable. 

 It is essential that it be user friendly.  

 

4. Equation of Straight Line 

A straight line is an endless one dimensional shape that has no width 

and no curves on it. The straight line is a shape formed when two 

points A(x1,y1) and B(x2,y2) are connected by the shortest distance 

between them and the ends of line  extend to infinity. In general, 

straight lines can be classified based on their alignment which is 

defined as the angle they form with the X-axis or the Y-axis. 

According to the alignment of straight lines, they are can be horizontal 

lines, vertical lines or slanted lines. A linear equation of a straight line 

given as [12]: 
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                   (1) 

Where: 

x: how far along.  

y: how far up. 

b: value of y when x=0. 

m: gradient or slope (how steep the line is). 

The straight line slope determines the straight line direction and tells 

how steep the line is. The slope is calculated as the difference in y 

coordinates divided by difference in x coordinates. It is given by [12]: 

  (      ) (      )⁄          (2) 

5. The Proposed Model of Student Evaluation 

The proposed model composed of three main stages that are 

performed different processes. The first stage is reading the excel file 

that contains the student's grades. Also, the exams weights are reading 

in this stage to determine the weight of each exam. The student's 

averages are computed in the second stage depending on the exams 

number and their weights. The last stage of model provides options 

which help teachers to adjust the average grades such as weights 

adjustment and adding manual or auto curve. In following 

subsections, these stages are explained in more details. 

5.1 Excel File Reading 

The excel file is employed by widely scientific departments and 

college as a list of students' names and attendance. Therefore, the 

proposed model use the excel file as an input file in order to reading 

students names and their grades. 
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The reading process starts from the rows with real data (student's 

names and exams grades) to read the student's name and grades and 

discard the rows that continents the useless information such as the 

college or department logo. Each column contains numerical value 

represented exam or activity grade of student, i.e. the number of 

columns represents the number of exams. Then, the weights for each 

exam are read and are stored in array that is used later to calculate 

student's average. 

5.2 Student Average Computing 

The average grades are calculated in this stage. Each exam grade is 

multiplied by the corresponding weight to obtain the average grade of 

the student. It should be noted, a question was asked to the teacher if 

he wants to save the average grades without applying any 

modification or not. In the case of acceptance, the average grades are 

saved to the excel file, otherwise, various adjustment methods are 

presented for selection according to the teachers requirements as 

explained in the following subsection. 

5.3 Average Grades Adjustment 

Before declaring the final average grades of students, adjustment 

process is presented as an option for teacher to enhance the average 

grades, if teacher is not satisfied with it.  

Three methods are presented; the first one is enabling the teacher to 

redefine the weight of the exams. For example, reduce the weight of 

an exam with low scores, or increase the weight of an exam with 

higher scores.  
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The other two methods include adding a curve manually or 

automatically. The manual method is based on a classic style, where 

equal scores are added to all students determined by the teacher. 

The automatica method is utilized the equation of a straight line. If the 

avarage is considered as the equation of a straight line detrmined by 

the maximum (oldmax) and minimum (oldmin) grades. Then the 

method simply resets the slope of the straight line equation by 

determining the new minimum (newmin) grade and the new 

maximum (newmax) grade as shown in Figure (1).  

Note, the newmin grade represents the lowest possible grade in the 

average, therefore, determined by the teacher. While the newmax no 

change so that the maximum value of the average is not exceeded. 
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Figure 1: Changing of line slope for determining new minimum grade. 

Excel file
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By using equation (1) the values of newmin and newmax will be as 

follows: 

Newmax= m* Oldmax+b            (3) 

Newmin=m*Oldmin+b         (4) 

The equations are solved simultaneously by subtracting equation (4) 

from (3) to find the value of m and b. 

The result is: 

Newmax -Newmin = m ( Oldmax – Oldmin)    (5)  

The m value is:   

m=  (Newmax –Newmin) /  ( Oldmax – Oldmin)    (6) 

To compute b value, the m value substitute into equation (3) or (4):  

b= Newmax -  m* Oldmax        (7) 

By using the new value of m and b, the new avarege values can be 

computed as: 

NewAvr= m * OldAvr+b        (8) 

Whare the NewAvr is the new avarage grade and OldAvr the old 

avarage grade. 

This method helps to add the curve unevenly where the  addition  to 

lower grades is slightly more than higher grades.  

 

The general structure of the proposed model of student evaluation is 

illustrated in algorithm 1. 
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Algorithm 1: The Proposed Model of Student Evaluation. 

Input: Excel file. 

Output: Excel file with students' average grades. 

Begin 

Step1: Determine actual rows and columns used in excel file. 

                  RowCount ← Range-cell ≠ null in excel file. 

ColCount ← Range-cell value ≠ null of excel file.  

Step2: Reading the student grades. 

          For (i ← 1 to RowCount) 

                 Student ←new Student (). 

                 Student. Name ← value of cell [i, 1].  

                 For (j ← 2 to ColCount) 

                       Student.Exam [j-1] ← value of cell [i, j].  

                End for  
           SList ← Student record.  // Add student record to student list. 

End for  
Step3: Read the weights values. 

NoExam ← ColCount-1  

Wexam ← Double [NoExam]. // Array to hold exams 

weights. 

For (i ← 1 to NoExam) 

Wexam [i] ← Read the value of weight. 

End for   
Step4: Make sure the total weights are not higher than 100. 

If (Sum (Wexam) ≠ 100)  

Print error message. 

Return to Step3. 

End if 

Step5: Compute student average using the exams weights values. 

Average ← double [RowCount]. // Array to average grades. 

For (i ← 1 to RowCount) 

For (j ← 1 to NoExam) 

Average [i] ← Average [i]+Slist.Exam[i,j] * Wexam[j]. 

End for 

         Average [i] ← Average [i] / Sum (Wexam). 

End for 
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Step6: Save average grades or select the adjustment methods. 

Exit ← false. 

Repeat 

Switch (Button) 

Case Button1.Click = true:  // Save average grades. 

Store average grades in a worksheet of excel file. 

Exit ← true. 

Break. 

Case Button2.Click = true:  // Redefine exams weights. 

Go to Step3. 

Break. 

Case Button3.Click = true:  // Add a curve manually. 

Mcurve ← Read manual curve value of average.           

For ( i ← 1   to RowCount) 

NewAverage[i] = Average[i] + Mcurve. 

If (NewAverage[i]>MaxAverage)  

NewAverage[i]=MaxAverage.  

End if 

End for 

Break. 

Case Button4.Click = true:  // Add a curve automatically. 

Newmin ← Read new minimum value of average that 

required by teacher. 

Compute m, b as explained in section 4.3 

For (i←1 to RowCount) 

NewAverage[i] = m * Average[i] + b. 

End for 

Break. 

End switch 
Until (Exit ← true). 

End. 
 

6. Implementation and Discussion  

The model was designed using C# Language that is a powerful 

language primarily aimed at developers creating applications using 

Microsoft .NET Framework.  
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An excel file was used as a test material that simulates what is used in 

the Department of Computer Science - College of Science - Al-

Mustansiriyah University. The Figure (2) shows the first interface that 

is used to read input excel file and the weights of exams. While the 

Figure (3) shows the second interface after students average grades are 

computed, where the weight 25 was adopted for each exam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The first interface of the proposed software model. 
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As shown in Figure (3), the teacher can save the average grades 

without applying any modification or he can select one of the various 

adjustment methods after click on the Modify button.  

The third interface was presented with three modification method. In 

the Figure (4) the reading weight was selected to redefine the weights 

of exams. The input weights were 35, 15, 30 and 20 for exam1, 

exam2, exam3 and exam4 respectively. On the basis of these weighs, 

the average was calculated again.  

The other method of modification is the manual method. The 

implementation step for adding manual curve is illustrated in 

Figure(5), where the curve value 4 is added to the average grades that 

are shown in Figure (3).   

Figure 3: The interface of student's average grades. 
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Figure 4: Re-define exams weights to modify average grades. 

Figure 5: Adding manual curve to modify average grades. 
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It is worth noting that each addition is based on the value of the 

original average grades, i.e. before any addition is made. This enables 

the teacher to compare the average grades after and before the 

modification, making it easier for him to choose the appropriate 

average grades for students.  

The average grades can be modified by adding automatic curve as 

illustrated in Figure (6), where the minimum value 20 is used. The 

curve was computed and added to the average grades that are shown 

in Figure (3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Adding automatic curve to modify average grades. 
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It is clear that the addition of this curve is not equal. Where a little 

more values were added to low average grads compared to the high 

average grads. For example, the average grad of Student 6 is 96 and 

after adding automatic curve it became 100, that is, the value of curve 

is 4 only. On the other hand, the average grad of Student 14 is 19 and 

after adding automatic curve it became 33, i.e. the value of curve is 

14. Also, it can be seen that the lowest average grad is 20, depending 

on the minimum value which was can be determined by the teacher 

(see a red circle in Figure (6)). This method helps increase low grades 

while maintaining high grades within an acceptable range. 

After the teacher conviction of the average grades, the students grades 

can be saved in an excel file when click the Accept and Save button. 

Rresponse time is an important aspect for efficient systems. The 

execution time of the proposed model is compared to the time taken to 

manually assess students in the traditional way.  

Figure (7) shows the details of a comparison of the execution time. It is 

clear that the execution time of the proposed model is very low 

compared to the traditional evaluation. Results of the execution time 

comparison showed the superior performance of the proposed model. 
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7. Conclusions 

A model for student evaluation was designed for predicting accurately 

the performance of students at the end of the course. The model 

consists of three stages, the first stage was to read the excel file that 

contains the student's grades, and exams weights. In the second stage, 

the student's averages were computed after determining the weight of 

each exam. The last stage of model provides multiple options and 

facilities to help in the evaluation process such as adding manual and 

auto curve or enabling teaches to redefine the weight of the exams. 

The proposed model able to carry out the task of student evaluation 

required in an educational, which through its use will save teachers 

effort and time as well as accuracy in computing. Moreover, the 

Figure 7: The execution time comparison. 
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model interfaces are user-friendly, by providing easy and flexible use 

without any complexity, and this is a very important point of any 

educational application system. Finally, this model can help professors 

in our Iraqi universities in the process of evaluating students. 
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