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 The graduates who have finished their study program will be given a merit 

award and their award certificates will be graded in accordance with the 

degree of their academic accomplishment. The awards are generally offered 

using two methods; one is by the cumulative grade point average (CGPA) 

and the other is by the average percentage of all marks for the students. The 

problem is when assigning a course final grade; each student's final 

percentage is translated to a letter, allowing the discrepancy within the same 

letter grade range in the final ranking. If two students have the same final 

score, that means equal results. However, this equality can be false if one 

student hits a percentage of the highest grade, while the second student earns 

a percentage of the lowest grade of the same letter grade. This paper 

introduced a new equation that transforms between the awarded cumulative 

grade point average and the awarded percentage ranking based on fuzzy 

system. The proposed approach was tested using three actual benchmarks 

collected from three different colleges in Beni-Suef university. The obtained 

results reflects the effect of the fuzzy logic in helping converting form CGPA 

measures to percentage measure in educational systems. 
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1. INTRODUCTION 

The performance of students in an academic program is measured by their final grades in the 

requisite courses. These grades come from the distribution of letters or numbers given by the course 

instructor to summarize all the assessments of the student's evaluation results. The scale used to assign grades 

is therefore particularly significant, among other factors. Student grade point average (GPA) is a statistic that 

reflects how well or how high you have achieved in your courses [1]. It helps to assess you during your 

studies usually with a GPA scale between 1.0 and 4.0 and demonstrates whether your total class ranks are 

high or low. This number is then used to determine whether you meet the expectations and criteria set by the 

faculty degree [2]. Your GPA is basically the only indicator of how successful you are, and whether you have 

done well in the history of your graduation, in your university education. If you are clearly conscious of your 

passage and excellence in your classes, your GPA offers a wider indicator of your overall skills and  

ratings [3]. 

For example; many educational systems in some countries, grades are typically given in two ways. 

First, by using the average grade percentage of courses. Adding the marks of all courses and then dividing 

https://creativecommons.org/licenses/by-sa/4.0/
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this value by the number of courses and multiplying by 100, this value reflects the percentage of student 

marks in the program; then it is translated into an award degree such as (excellent, very good, good, pass or 

fail). The second method is to use the GPA [4]. Each student's final percentage is translated into a letter that 

masks all differences in the final score obtained within that letter. If two students have the same final score, 

that means equal results. This equitable output portrayal can still be inaccurate if one student attained a 

degree at the top of the letter grade range, whereas a second student obtained a percentage grade below the 

same letter grade level (e.g., 89% and 81%). Decreasing the range of letter scores with plus or minus grading 

means less exaggeration of the results of students and more fine variations. The assumption is, however, that 

the gap in results between 2 or 3 percentage points is important. The faculty evaluations will reliably 

distinguish between these performances ranges. In this research; we introduce a new equation based on fuzzy 

system that helps in transforming between the awarded cumulative grade point average and the awarded 

percentage ranking to help educational systems in accepting transferring students and ranking the students 

between different universities that use different evaluation methods.  

Education degrees are the method of applying uniform metrics of various standards of efficiency. 

Grades can be distributed as letters (e.g., A to F), as a series (e.g., 1 to 6, as a percentage of the total number 

of correct answers to the questions or as a number from a possible total (e.g., out of 20 or 100). The overall 

proportion of all classes in certain countries or a grade point average (GPA) is averaged by all grades of all 

current classes. The GPA is determined by the grade points gained by a student in a given period of time. For 

bachelor and graduate students in most universities, GPAs also are determined. The GPA may be used for 

assessing and comparing candidates for prospective employers or educational institutions [5]. Calculating the 

total earned points of a student divided by the possible number of points, is known as a cumulative grade 

point average (CGPA). The average of this ranking scheme for all of the student's education career is 

determined [6]. 

Grade point averages could be unweighted; where all groups with the same credits have the same 

effect on the GPA, or could be weighted; where some classes than others are given more influence. A degree 

scheme is established by means of the acceptance process for undergraduate or graduate courses. For most 

academic, technical and job focused courses, letter rating schemes (grades applicable to GPA) are mostly 

used. Letter grades can also be used in the case of non-credit courses, where GPA ratings are not available. 

The meaning of the final letter grade is based on regular percentage equivalents. The final percentage is 

rounded to the nearest integer by normal statistical procedure before translating it to a letter grade (i.e., 

rounding to the next higher integer if the first digit after the decimal place is 5 or higher) [7]. 

The student’s credits are based on the academic load credits of the passed modules. The calculation 

of cumulative credit hours of the repeated modules will be counted once. In order to measure total GPA, the 

highest achieved GP is used. The accumulated GPA estimate for each student begins from the first semester 

and is updated till the student graduation in each semester. The student's semester GPA is the weighted 

average of the grade points obtained in the modules taken during that particular semester as calculated  

in (1) and (2) [8]. 

 

𝑆𝑒𝑚𝑒𝑠𝑡𝑒𝑟 𝐺𝑃𝐴 =
∑𝑃𝑜𝑖𝑛𝑡𝑠 𝑓𝑜𝑟 𝑐𝑜𝑢𝑟𝑠𝑒×𝐶𝑟𝑒𝑑𝑖𝑡 ℎ𝑜𝑢𝑟 𝑓𝑜 𝑡ℎ𝑒 𝑐𝑜𝑢𝑟𝑒 

∑ 𝑡𝑜𝑡𝑎𝑙 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑐𝑟𝑒𝑑𝑖𝑡 ℎ𝑜𝑢𝑟𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑒𝑚𝑒𝑠𝑡𝑒𝑟
 (1) 

 

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐺𝑃𝐴 =
∑𝑃𝑜𝑖𝑛𝑡𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑐𝑜𝑢𝑟𝑠𝑒×𝐶𝑟𝑒𝑑𝑖𝑡 ℎ𝑜𝑢𝑟 𝑓𝑜 𝑡ℎ𝑒 𝑐𝑜𝑢𝑟𝑒 

∑ 𝑡𝑜𝑡𝑎𝑙 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑐𝑟𝑒𝑑𝑖𝑡 ℎ𝑜𝑢𝑟𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑠𝑒𝑚𝑒𝑠𝑡𝑒𝑟
 (2) 

 

 

2. PROPOSED SYSTEM 

The goal of this paper is to translate the awarded cumulative GPA into an equivalent percentage, 

which will help students transfer in two educational systems. The proposed model is helpful in many 

situations; one of them is transferring students from one university to another that have different assessment; 

also can help in case of ranking students from different universities. 

Since the number of people who graduated from a university has increased. There is a high 

competition among the graduates in white collar job market. One of the indicators that highlight the 

university students’ qualification is the academic performance, there are different evaluations in universities, 

the proposed model used to find a way to compare all students in one way.  

Algorithm 1, describes the basic steps of the proposed model equations based on the fuzzy logic 

methodology: 

Algorithm 1: proposed fuzzy model to convert CGPA to equivalent percentage value: 
a) Input:  

− Matrix M with letter grades and corresponding GPA with the awarded degree for a given faculty. 

− Cumulative GPA 𝐶𝑈𝑀𝐺𝑃𝐴 . 
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b) Calculate the minimum points  𝑀𝑖𝑛_𝑝𝑜𝑖  and maximum points 𝑀𝑎𝑥_𝑝𝑜𝑖  for the given matrix M: 
 

𝑀𝑖𝑛𝑝𝑜 = 𝑀𝑖𝑛𝑖𝑚𝑢𝑚(𝐺𝑟𝑎𝑑𝑒 𝐿𝑒𝑡𝑡𝑒𝑟 𝑃𝑜𝑖𝑛𝑡𝑠) (3) 

 
𝑀𝑎𝑥𝑝𝑜 = 𝑀𝑎𝑥𝑚𝑖𝑚𝑢𝑚(𝐺𝑟𝑎𝑑𝑒 𝐿𝑒𝑡𝑡𝑒𝑟 𝑃𝑜𝑖𝑛𝑡𝑠) (4) 

 
c) Calculate the minimum percentage 𝑀𝑖𝑛_𝑝𝑒𝑟𝑖  and maximum percentage 𝑀𝑎𝑥_𝑝𝑒𝑟𝑖 for the given matrix M: 

𝑀𝑖𝑛𝑝𝑒𝑟 = 𝑀𝑖𝑛𝑖𝑚𝑢𝑚(𝐺𝑟𝑎𝑑𝑒 𝐿𝑒𝑡𝑡𝑒𝑟 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒) (5) 

 
𝑀𝑎𝑥𝑝𝑒𝑟 = 𝑀𝑎𝑥𝑚𝑖𝑚𝑢𝑚(𝐺𝑟𝑎𝑑𝑒 𝐿𝑒𝑡𝑡𝑒𝑟 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒) (6) 

 
d) Calculate the membership value for the 𝐶𝑈𝑀_𝐺𝑃𝐴: 

 

𝜇 =
𝐶𝑈𝑀_𝐺𝑃𝐴−𝑀𝑖𝑛_𝑝𝑜𝑖

𝑅𝑜𝑢𝑛𝑑[𝑀𝑎𝑥_𝑝𝑜𝑖]−𝑀𝑖𝑛_𝑝𝑜𝑖
 (7) 

 
e) Output for this cumulative GPA is: 

 
𝑂𝑢𝑡𝑝𝑢𝑡 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 = [𝝁 × 𝒅] + 𝑀𝑖𝑛_𝑝𝑒𝑟𝑖  (8) 
 

Such that: 
 

f)  𝑑 = 𝑅𝑜𝑢𝑛𝑑[𝑀𝑎𝑥_𝑝𝑒𝑟𝑖] − 𝑀𝑖𝑛_𝑝𝑒𝑟𝑖 (9) 

 

The inputs to the proposed method are the matrix M with grade letters and corresponding GPA and 

the cumulative GPA that should be converted to percentage. The system will start by calculating Minimum 

point using (3) that will take the minimum point to the corresponding cumulative GPA from the matrix M. 

With the same we will used (4) to get the maximum point to the input cumulative GPA. The minimum and 

maximum percentage to each grade letter in matrix M will calculated using (5) and (6). The next step is 

calculating the membership value to the entered cumulative GPA using (7). The novel membership function 

in the proposed algorithm guarantee of picking a value 1 to highest cumulative GPA and a value 0 to 

minimum cumulative GPA. After calculating the membership function µ, it will be multiplied by the 

percentage difference of the appropriate range where the cumulative GPA fall in between, followed by 

adding this value to the minimum percentage as shown in (8) and (9). 
 

 

3. PROPOSED SYSTEM 

The novel equations used in this paper is based on fuzzy logic, the mathematical basis of the fuzzy 

logic lies in the fuzzy set theory of a classical set theory, which can be viewed as a generalization.  

Fuzzy logic is a strong problem-solving technique for a variety of embedded control and information 

technology applications. Fuzzy provides a surprisingly clear way in which final judgments are derived from 

vague, unclear or incorrect information. In some sense, fuzzy logic resembles the ability of the human being 

to function with approximate data and find specific solutions. Over the last few years, fuzzy logic has been 

widely accepted as a method for solving problems. More than two thousand commercial products, ranging 

from washing machines to high-speed trains, are usable via fuzzy logic. Fuzzy logic benefits can be realized 

in its performance, simplicity, lower cost and efficiency in every application [9]. 

Fuzzy is a computing technique focused on “degrees of truth” and not on “true or false” techniques 

(1 or 0) as the typically basis of the digital computer. Lotfi Zadeh from the University of California in 

Berkeley, was the first to invent the notion of fuzzy logic in the sixties. The dilemma that prompted Zadeh to 

learn about the fuzzy logic was to overcome the problem of computer knowledge of natural language [10]. 

Translating the natural language into 0 and 1 is very complicated. Two extreme cases of the fact 

(truth), which are zero and one are part of fuzzy logic. It also covers the various cases of fact (truth) in 

between, e.g., the outcomes of a comparison of two items can't be 'tall' or 'short' only, but a value of ‘0.38 

tallness'. An easier way to simplify this concept is allowing more values from 1 to 0. In particular, some 

alternatives have the potential to be allowed between the limits 0 to 1, i.e., the interval of the unit I = [0, 1].  

It is much harder to translate the numbers allocated to each element. This implies that the number 1 

will be assigned to an element, if the element is in set 'A'. If the element is not in 'A' set, that implies that an 

element will be given the number 0. All other values mean that the set 'A' is steadily incorporated [10]. 
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3.1.  Characteristics of fuzzy logic 

In 1992, Zadeh laid down a set of fundamental rules of fuzzy logic [11]: 

− Correct reasoning shall be treated as an estimated reasoning scenario.  

− Everything is considered a matter of degree.  

− Knowledge is understood as an elastic, fuzzy constraint on a group of variables. 

− Inference shall be treated as an elastic constraint propagation mechanism. 

− Any logical system shall be "fuzzy".  

There are two main features of fuzzy systems, provide improved performance for particular 

applications:  

− Fuzzy systems are suitable, in particular for the system with a mathematical model that is difficult to 
extract and ideal for unclear or approximate purposes.  

− Fuzzy logic helps decisions with approximate values in incomplete or ambiguous information. 
 

3.2.  Membership creation 
The fuzzy relation concept of a classical relationship is generalized by introducing a partial 

membership between x and y elements. Examples of fuzzy relationships are “similar, approximately equal 
and much larger”. The cartesian product of X and Y defines the fuzzy relation between set 'X' and set 'Y' is 
established. Taking a subset of a certain cartesian product 'XY'. A fuzzy set 'A' membership function on the 
discourse universe 𝑋 is well-defined as: µA: 𝑋→ [0, 1], where the value of each 𝑋 element is mapped from 0 
to 1. This value is called a membership value or membership degree, quantifies the membership grade of the 
elements in X to the fuzzy set 'A'. Membership functions allows graphical representation of a fuzzy set, 
where the x-axis represents the discourse universe, while the y-axis represents the membership degrees inside 
the interval [0,1] [11]. 

To construct membership functions, simple functions are used. Using complex functions in fuzzy 

concepts don’t offer more accuracy. The simplest membership functions are generated by straight lines.  

The easiest of these is the triangular function membership (3), and its name is trimf. It's just a three-point set 

making a triangle. The membership function of the trapezoidal (4), trapmf, has a flat top and is really just a 

truncated triangle curve. The benefit of these straight line membership functions is simplicity. Here are some 

membership functions used in the literature for solving many applications [12]. 

− Triangular function is defined as a lower limit ‘a’, a value of ‘m’ and an upper limit ‘b’, where a < m < b: 
 

𝜇𝐴(𝑥) =

{
 
 

 
 
0,                                𝑥 ≤ 𝑎
𝑥−𝑎

𝑚−𝑎
,             𝑎 < 𝑥 ≤ 𝑚

𝑏−𝑥

𝑏−𝑚
                𝑚 < 𝑥 < 𝑏

0,                                   𝑥 > 𝑏}
 
 

 
 

            (10) 

 

− Trapezoidal function is defined as a lower limit ‘a’, a lower support limit ‘b’, an upper limit ‘d’ and an 
upper support limit ‘c’, where a < b < c < d. 
 

𝝁𝑨(𝒙)

{
 
 

 
 
0,                                (𝑥 < 𝑎)𝑜𝑟 (𝑥 > 𝑑)
𝑥−𝑎

𝑏−𝑎
,                                        𝑎 < 𝑥 ≤ 𝑏

1                                                   𝑏 < 𝑥 <
𝑑−𝑥

𝑑−𝑐
,                                         𝑐 ≤ 𝑥 ≤ 𝑑 }

 
 

 
 

  (11) 

 

− Gaussian function is known as 'm', central value and 'k', a standard deviation > 0. The smaller the k, the 
narrower the bell. 
 

𝜇𝐴(𝑥) = 𝑒
−
(𝑥−𝑚)2

2𝑘2      (12) 

 

3.3.  Fuzzy logic in educational system 
In this section, some of the fuzzy most recent research areas are introduced for addressing particular 

problems in diverse fields of study. One of the very early approaches in e-learning modeling was the fuzzy 
logic. In [13], the reflection of an assessment method, learning environment was proposed. Fuzzy logic helps 
to lay all the knowledge in a computational way and make it highly imprecise [14]. It implemented a method 
called taps for grading students, which uses fuzzy logic to assign grades of membership to language labels. 
Systems like Sherlock II [15] and medium-density fiberboard (MDF) tutor [16] have used fuzzy distributions 
and a variety of rules to represent, identify, and update student behavioral instability. The brilliant scholar 
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series 1 (BSS1) tutoring framework in [17] and sypros in [18] have been developed to be introduced with a 
fuzzy logic engine. It provides an optimized student learning management based on these strategies. Degree 
[19] is a method that enables knowledge to be retrieved at a number of stages. Their authors assess and model 
the variables with linguistic variables in qualitative terms. The learning partnership method is defined from this 
point of view. The fuzzy inference method explains the group behavior in compliance with group rules and 
variables. The previous work overlooked the particular facets of the domain. In this respect, the DomoSim-TPC 
system [20] automatically uses methods to allow education professionals to evaluate the outcomes of classroom 
activities. Fuzzy inference can be used in collective learning to draw decisions about students and their actions.  

In [21], fuzzy rules of association were used to explain the connections among the different pattern’s 
behavior of a learner. The parameters under examination include the number of questions answered, the 
online time spent and the number of articles read and written. This technique is done by the fuzzy approach 
to change typical site logs. To reflect the evaluations of the teacher, fuzzy inferences are suggested in [22].  
It contributes by processing and aggregating membership rules to infer learners' awareness and cognitive 
skills. Additional grading tasks are in [20]. It researched the perspectives of specialists to create a new way of 
measuring the academic success of students. In order to accomplish this task, the fuzzy rules were applied, 
which included a fuzzy inference system and an associated rule algorithm for the induction. In this context, 
concept maps represent another big advantage. In [23], a new technique is proposed to construct them 
automatically. It was then extended to multiple adaptive education systems. This work uses reasoning 
techniques and fuzzy rules. It produces concept maps and assesses the importance of connections between 
concepts. Sue et al. [24] built the concept map automatically using the historical testers of educators, by 
means of a two-phase concept map construction (TP-CMC). Fuzzy logic takes priority in the first step, where 
the numerical values of the test records are converted into symbolic data. In this step, the approach to data 
mining is used to define the rules of the fuzzy association. The writers used several rules in realistic learning 
scenarios according to their findings, in the second phase. A full learning architecture is proposed in [25] 
beyond individual techniques. It promotes individual education focused on a method of education built for 
intelligent agents. The rules set in this case is based on a fuzzy inference engine. It allows mathematical 
language rules to be described and code to be created automatically. 

In [26] the technique for fuzzy inductive reasoning forecasts the eventual outcomes of students on a 
simulated campus. Real assessment evaluations were performed, low bugs were rendered and the teacher's 
tasks were decreased in difficulty. The study in [27] suggests another method of fuzzy inference mechanism 
for recommending the option of content for any student by educators. They encourage educators to be 
directed with their students along with the desires of learners, analytical hierarchy processes and memories 
loop updates. While in [28], a modern recommendation system of fuzzy matching rules is provided in the 
adaptive and intelligent web-based education system to find the required learning content that best suits the 
needs of each student. This recommended system could assist students and aid teaching online. 

Also, the fuzzy logic was used as method for evaluating students performance and as a grading 
model for students as in [29], [30]. From the literature, we observed that the fuzzy logic is used in many 
educational systems for different purposes, while this research is considered the first one, which uses the 
fuzzy logic to convert from one grading system to another one. This will help educators and educational 
organizations in accepting transferred students form educational organization to another one, also help in 
ranking the students according to their grades. 

 
 

4. RESULTS AND DISCUSSION 

To evaluate the proposed model, we have collected three different datasets from three different 

faculties in the University of Beni-Suef. The three datasets differ in the number of available GPA points in 

each one and the awarded degree and the range of percentage values according to the GPA points. 
 

4.1.  Faculty of computers and artificial intelligence 

The first dataset is collected from faculty of computers and artificial intelligence. The different 

grading points range from 0 to 4. The awarded degree from excellent to fail. Table 1, shows GPA in points, 

the awarded degree and the corresponding percentage range for each GPA points range. 
 

 

Table 1. Dataset 1-faculty of computers and artificial intelligence 
Max_Per Min_ Per Max-Points Min_Points Percentage Awarded Degree Points 

100 90 4 3.7 Percentage>=90 Excellent GPA=4 

100 85 4 3.7 90>Percentage>=85 Excellent 4>GPA>=3.7 

<85 80 <3.7 3.3 85>Percentage>=80 Very Good 3.7>GPA>=3.3 
<80 75 <3.3 3 80>Percentage>=75 Very Good 3.3>GPA>=3 

<75 70 <3 2.7 75>Percentage>=70 Good 3.0>GPA>=2.7 

<70 65 <2.7 2.3 70>Percentage>=65 Good 2.7>GPA>=2.3 
<65 60 <2.3 2 65>Percentage>=60 Pass 2.3>GPA>=2.0 

<60 0 <2 0 60>Percentage>=0 Fail 2.0>GPA>=0 
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Also the minimum points (Min_Points), maximum points (Max_Points), minimum percentage 

(Min_Per) and maximum percentage (Max_Per) that were calculated to cumulative GPA for data set 1 that will 

be used in (7)-(9) are shown in Table 1. Table 2 and Figure 1 show, the output of the novel equations by 

calculating the percentage of a given cumulative GPA of some students in the given dataset shown in Table 1.  
 

 

Table 2. Percentage calculations for a given cumulative GPA for data set 1 
Cumulative GPA Member Percentage Awarded Degree 

3.9 0.667 95.00 Excellent 

3.75 0.167 87.5 Excellent 

3.71 0.03 85.5 Excellent 
3.68 0.95 84.75 Very Good 

3.35 0.125 80.625 Very Good 

3.1 0.33 76.67 Very Good 
2.75 0.16 70.8 Good 

2 0 60 Pass 

1.8 0.33 56.67 Fail 
1.4 0.25 51.25 Fail 

0.9 0.9 40.5 Fail 

 

 

4.2.  Faculty of science 
The second dataset is collected from faculty of science. The range of GPA points are less than the 

range in dataset 1. Table 3, shows three columns that represents the GPA in points, the awarded degree and 
the percentage. Also, Table 3, shows the calculated the minimum points (Min_Points), maximum points 
(Max_Points), minimum percentage (Min_Per) and maximum percentage (Max_Per) to cumulative GPA for 
dataset 2. These values that will be used in equation 7 to compute the membership function, then equations 8 
and 9 to calculate the proposed percentage value. Table 4 and Figure 2, show the novel equations are tested 
by calculating the percentage of a given cumulative GPA of some students in the given dataset shown in 
Table 4. 

 

 

  
 

Figure 1. Relation between cumulative GPA and 

percentage for dataset 1 

 

Figure 2. Relation between cumulative GPA and 

percentage for dataset 2 
 

 

Table 3. Dataset 2-faculty of science 
Points Awarded degree Percentage Min_Points Max_Points Min_Per Max_per 

GPA>=3.5 Excellent Percentage>=85 3.5 5 85 100 

3.5>GPA>=2.5 Very Good 85>Percentage>=75 2.5 <3.5 75 <85 

2.5>GPA>=1.5 Good 75>Percentage>=65 1.5 <2.5 65 <75 
1.5>GPA>=1 Pass 65>Percentage>=60 1 <1.5 60 <65 

1>GPA Fail 60>Percentage 0 <1 0 <60 

 
 

Table 4. Percentage calculations for a given cumulative GPA for dataset 2 
Cumulative GPA Member Percentage Awarded Degree Cumulative GPA Member Percentage Awarded Degree 

5 1.00 100 Excellent 2.3 0.80 73 Good 
3.66 0.11 86.6 Excellent 2.1 0.60 71 Good 

3.22 0.72 82.2 Very Good 1.9 0.40 69 Good 

2.98 0.48 79.8 Very Good 1.5 0.00 65 Good 

2.7 0.20 77 Very Good     
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4.3.  Faculty of science 

The second dataset is collected from faculty of science. The range of GPA points are less than the 

range in dataset 1. Table 3, shows three columns that represents the GPA in points, the awarded degree and 

the percentage. 
Table 5 also shows the calculated minimum points (Min_Points), maximum points (Max_Points), 

minimum percentage (Min_Per) and maximum percentage (Max_Per) to cumulative GPA for dataset 3.  
As shown in Table 6 and Figure 3, the novel equations are tested by calculating the percentage of a given 
cumulative GPA of some students in the given dataset shown in Table 5. 

From the previous evaluations and results, we can conclude that; fuzzy set theory has the potential 
to produce models that are more comprehensible, less complex, and more robust; fuzzy information 
granulation appears to be an ideal tool for trading off accuracy against complexity and understand ability. 

− Fuzzy set theory can generate more comprehensible, less complicated and more stable models; 
fuzzy granulation of information is apparently an excellent method to trad off accuracy versus 
complexity and ability understanding. 

− Data mining appears to be extremely helpful in fuzzy approaches to represent ambiguous patterns, 
which is crucial in many application areas. 

− In accordance with the principle of probability, fixation index (FST) will make a major contribution to 
modeling and analyzing diverse sources of knowledge that are unknown and incomplete.  

− For data pre-processing and post processing, fuzzy approaches seem to be especially useful. 
 

 

Table 5. Dataset 3-faculty of clinical pharmacy 
Max_Per Min_Per Max_Points Min_Points Percentage Awarded Degree Points 

100 90 5 4 Percentage>=90 Excellent GPA>=4 

<90 85 <4 3.7 90>Percentage>=85 Excellent 4>GPA>=3.7 

<85 82.5 <3.7 3.3 85>Percentage>=82.5 Very Good 3.7>GPA>=3.3 
<82.5 77.5 <3.3 3 82.5>Percentage>=77.5 Very Good 3.3>GPA>=3 

<77.5 75 <3 2.7 77.5>Percentage>=75 Very Good 3>GPA>=2.7 
<75 72.5 <2.7 2.3 75>Percentage>=72.5 Good 2.7>GPA>=2.3 

<72.5 67.5 <2.3 2 72.5>Percentage>=67.5 Good 2.3>GPA>=2 

<67.5 65 <2 1.7 67.5>Percentage>=65 Good 2>GPA>=1.7 

<65 62.5 <1.7 1.3 65>Percentage>=62.5 Pass 1.7>GPA>=1.3 

<62.5 60 <1.3 1 62.5>Percentage>=60 Pass 1.3>GPA>=1 

<60 0 <1 0 60>Percentage Fail 1>GPA 

 
 

Table 6. Percentage calculations for a given cumulative GPA for dataset 3 
Cumulative GPA Member Percentage Awarded Degree 

4.2 0.20 92.00 Excellent 
4 0.00 90.0 Excellent 

3.5 0.50 83.75 Very Good 

2.8 0.33 75.83 Very Good 
2.1 0.33 69.17 Good 

1.8 0.33 65.83 Good 

1.5 0.50 63.75 Pass 
1.1 0.33 60.83 Pass 

 

 

 
 

Figure 3. Relation between cumulative GPA and percentage for dataset 3 
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5. CONCLUSION 

In this study, we presented a novel model that transforms between the awarded cumulative GPA and 

the awarded percentage ranking based on fuzzy system. The proposed solution will help students that need to 

transfer between universities that used different awarded criteria and help in comparing between graduates 

students if they awarded in different criteria. We have decided to investigate these mechanisms under the 

fuzzy paradigm as it is considered one of the hypotheses that best describe those elements of human 

comprehension and reasoning. Results in three different data sets show that the proposed model can convert 

the awarded cumulative GPA to an awarded percentage. 
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