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Abstract 

A real 5-year educational model from applied science universities is chosen for a Faculty of Engineering in Egypt based on low 

student density in either lecture or practice as a ratio to the educators. The nature and characteristics of the model would be 

explained. The courses are classified into three groups as basic sciences as well as general engineering courses besides the thin 

specialty courses. The overall distribution for the degree of graduation for surpassing level students is deduced. The first three 

highest superior positions between all students for different fields of study are investigated according to their final grades. The 

sample is tested for seven years of ceremony to reach the graduation grade growth where the interior characteristics for the 

years of study (Excluding the primary year) is investigated. The complementary vision for the model has been achieved while 

the third position of graduation is appeared as a limit for the superior students. The percentage distribution for the courses of 

first three superior students is numerically derived within the test period of study. The statistical mean level of the surpassing 

for the three positions is analyzed according to the deduced conclusive results and so, the total mean vision has been deduced 

as an average for the motion of surpassing system. It is concluded that the honor degree may be canceled, and the concept of 

examinations should be always modified. 
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1. Introduction 

Policies and practices to create higher education 

environments that will foster broad-based development of 

human talent and potentials is the focus of this paper, which 

adds findings from the last years to a classic work. It is 

known that, a current theoretical context for student 

development, which may review various models of human 

development with reference to students. Chickering's some 

principle vectors are defined as general developmental 

directions that guide student development as items [1]. 

Contrary, a rationale for student services work is built. 

Otherwise, more significant subjects should be treated [1]. 

A path from adolescence into adulthood can be mapped from 

the accounts of college students. The evolution in students' 

interpretation of their lives has been seen and understood 

through changes in the "forms" in which they conceptualize 

the issues they face. These forms characterize the underlying 

structures that students explicitly or implicitly impute to the 

world, especially those structures in which they construe the 

nature and origins of knowledge, of value, and of 

responsibility. Their journey and their unfolding views of the 

world illustrated in their own words [2]. The work reissued in 

its entirety with additions reflecting elaborations on the 
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model over the past thirty years and application of the 

findings to a broader population of students. The original 

four-year study reported, including the development of the 

project, sample, interviewing process, ratings, analysis, 

limits, and significance of the study while the 

phenomenology of the students' experience was discussed. 

The model of a nine-position developmental scheme through 

which, students move as they mature from "Basic Duality" 

toward "Commitment", has been given and philosophical 

setting of a study (its educational implications and 

contributions) were discussed [2-4]. 

The education process aims the development of a country in 

near future either based on national or international levels. 

Despite the great variation between the components of a 

country, this process must be investigated to high light the 

future of next generations [4]. The student groups appear to 

be the actual force for raising the society towards the higher 

levels of both information and thinking for the graduated 

students in all fields of study either the theoretical parts or 

the applied science branches. Since we related to the 

engineering society (Applied Science Section), the 

modification of engineering education would be affected by 

the distribution of engineers or students among various fields 

of work and the requirements for the graduated engineers to 

be suitable for jobs. Nowadays, modern technology and its 

wide spread range of applications in all Sciences may 

accelerate the process of development of engineering 

education (and consequentially all other specialties) in the 

already advanced countries creating later for the developing 

countries. This increases the importance of development for 

the education system, in Arab countries as well as in all 

developing countries, to reach the required acceptable level 

beside the advanced countries [5, 6]. 

2. Problem Formulation 

The study of educational development may require a real test 

model for the derivation of affecting parameters in the 

process of modification and development of the engineering 

education and then for others. Similarly, other specialties can 

be achieved in the tested model above mentioned. This 

appears to be more interesting with the presence of electronic 

and computer applications as a part of the studied problem 

leading us to the importance of the analyzed subject [7]. The 

implementation of innovative technologies in the teaching 

concepts will raise highly the level of graduation and 

consequentially, the national culture level. It is well known 

that; the scientists have a national value for the future of a 

country to support the scientific and technological progress. 

They must be the old superior students so that the study of 

surpassing phenomena in the engineering education may be 

one of the vital problems that must be investigated, 

sequentially (without stop). Longitudinal Studies could be the 

ideal method for students so that outcomes of education can 

be achieved [1, 8, 9]. 

Also, college size and student attitudes as well as the Student 

Characteristics would highly affect in the education 

development although the student behavior depends on the 

generic skills systems either in the Research Universities or 

Universities of Applied Sciences or University Teaching [1, 

8, 9]. Is it reasonable to suppose that, a society with a given 

set of values beliefs and approves methods of behavior can 

create an educational system which convincingly propounds 

and propagates another, opposing set of values? Both 

economists and political philosophers, when they are right 

and when they are wrong, are more powerful than is 

commonly understood. Indeed, the world is ruled by little 

else. Practical men, who believe themselves to be quite 

exempt from any intellectual influences, are usually the 

slaves of some defunct economist. Madmen in authority, who 

hear voices in the air, are distilling their frenzy from some 

academic scribbler of a few years back. It is known that; the 

power of vested interests is vastly exaggerated compared 

with the gradual encroachment of ideas and education then, 

beyond all other devices of human origin, is the great 

equalizer of the condition of men-the balance-wheel of the 

social machinery [9-13]. Therefore, the vision for the 

development of education is a wide spread phenomenon 

having a lot of parameters in different directions so that the 

investigation of any parameter either individually or in 

grouping frames may very needed to reach the final target of 

development, regularly. 

3. Educational Model 

It should be indicated that, graduates from three Schools 

within Griffith University were surveyed to determine their 

perceptions of the contributions that the learning contexts of 

university, work placement and post‐graduation 

employment made to the development of their generic skills. 

All graduates involved in the project had experienced work 

placement as a formal part of their undergraduate studies. 

Supplementary data from specified group discussions held 

with employers and graduates were also included [10]. 

Findings showed that, while graduates recognized the 

contribution university had made to their generic skills 

development, they greatly valued the experience of learning 

in the workplace during placement and subsequently in 

employment. This is a critical point for the development of 

education in developing countries. The importance of 

teamwork, being given responsibility, and collaborative 

learning emerged as the most crucial factors for effective 
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learning in the three contexts under consideration [10]. The 

chosen test model before [11-13] having all key factors for 

the different fields is considered and the source readings are 

presented in Table A1 in Appendix. This model is a 5-year 

college; for the students because it has one year more than 

the mentioned above systems. The proposed model is 

characterized by: Small ratio for students to staff, the period 

of readings is new and long, started in 1990
th

,
 
wide range of 

fields of study, respecting the student desire, several 

laboratories with external training [12, 14], large library with 

two shifts system and students mean level is high [11, 15]. 

It is required to note that, the presented model is considered 

for the development during study because the feedback for 

this modification can say the logic requirements for proving 

the focus. Then, the model has some instability for the 

beginning, it becomes a strongly stable stat with the third 

year of graduation. Otherwise the first superior position has 

been stable along all seven years of investigation. Then, the 

recently new modern created specialty for life applications 

has been inserted to cover the market requirements. 

 

Figure 1. The students’ distribution of first graduation. 

Since the model is defined, the explanation of its 

characteristics can be presented. The model contains 

sequential 7 years of graduation in series for the students in 

the same faculty selected while the specialties are symbolled 

as A, B, C, D, E and F. Otherwise, the system of evaluation 

for the graduation is listed in Table A2 in the Appendix where 

the honor degree (H) is appeared to put the spot light on the 

superior graduated students. The grades are leveled as the 

highest to the lowest graduation as: H (Honor), Excellent 

(EX), Very Good (VG), Good (G) and Pass (P), (See Table 

A2 in the Appendix). The ultimate results for the model 

characteristics can be analyzed in series for the seven years 

of graduation. So, the first-year graduation is illustrated in 

Figure 1 where the distribution of graduated students on 

different grads in all field of specialty is drawn. The selected 

model is 7 years longitudinal graduation time at a low rate 

for the student’s ratio to educators. 

First graduation results illustrate the regular normal statistical 

distribution curve for all specialties without exception. 

Nevertheless, this means that the peaks of distribution curves 

are concentrated at the grade level (G) because the maximum 

concentration of students is appeared at the grade (G). 

Otherwise, the known sharp decay is remarked for all except 

for either E or B specialty while the honour grade has been 

appeared for only three (C, D and E) and disappeared for the 

other three specialties (A, B and F). Similarly, the second 

graduation has been deduced to be similar in general as given 

in Figure 1 where the graduation year results are like the 

above one. The same standard distribution curve with the 

concentration of the peak at the grade (G) while the honour 

grade is appeared for only three specialties (B, D and E) but 

the specialties (A, C and F) have no graduated students at the 

level of Honour grade. 

To analyse the graduation at the third year of graduation 

sequentially, the conclusive results for the distribution of 

students on the grade of graduation behaves like that drawn 

in Figure 1. It must be mentioned that the peaks of all 

distribution curves are located at the grade (G) without 

exception. Also, the honor degree has been occurred for only 

the specialties B and E only. 

Consequentially, the fourth graduation (4
th

 graduation year) is 

accounted and the conclusive results are the general form of 

Figure 1, but the honor grad has been disappeared for all 

specialties except E field. However, the deduced 

characteristics for this graduation illuminate the normal 

distribution of students for the first time because the peaks of 

all curves are located at the grade (G) with the standard sharp 

decay like the distribution of first graduation year as shown 

in Figure 1 where the estimated statistical distribution of 

students for the first year of graduation of Figure 1 represents 

the case for all other three followed years. Contrary, Figure 2 

presents the fifth graduation where the same universal 

characteristics are being shown although the peak is deviated 

for some specialties. 

It should be said that, the peaks of all specialties are located 

at the grade (G), but a displacement for the peak to (VG) 

with honor degree grade point is noticed for the specialties B 

and E. the standard distribution curve characterizes all real 

distribution curves deduced for the test model. Then, the 6
th
 

graduation year is evaluated for the number of student’s 

distribution according to the general grades (Figure 3). 
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Figure 2. The student’s distribution of fifth graduation. 

 

Figure 3. The distribution of sixth graduation. 

The ultimate results for this year of graduation indicate that, 

the qualification is higher than the past years because the 

peaks for the usual distribution curves are equally divided 

between the 6 specialties. This means that 3 specialties have 

at the grade (G) and the other three specialties at the grade 

(VG) with the honour degree. Finally, the 7
th

 graduation year 

is computed for the statistical distribution curves where the 

results like that of Figure 2. The deviated maximum of 

specialties E and F is happened at the grade (VG) so that 

there is no need to draw the results. It is should be noted that; 

the honour degree has been hidden absolutely from the 

deduced results at all while the normal standard shape of the 

distribution curves is occurred. It can be concluded from the 

above end results of Figure 1, Figure 2 and Figure 3 that, the 

development of student level is a positive phenomenon in the 

study in this faculty because the maximum population point 

for the grades is transferred from the grade (G) to the grade 

(VG). Then, the continuous concentration towards the higher 

and higher may be a great target to elevate the next 

generation. Otherwise, this shape may be changed according 

to the years as shown in Figure 4 where more explanation 

can be done while the x axis is changed to be specialty 

instead. Then, the Figure 4 illustrates clearly the variation of 

each grade among the studied specialties. 

 

Figure 4. The distribution of seventh graduation. 

Concerning to the last year of investigation (7
th

 year), the 

analysis for students’ distribution would be important since it 

is the end year of research. After this year the development 

basics due to the educational information for the aimed 

development may be decided and so, the effective education 

system can be modified, consequentially. It is required to 

illustrate that, the high grades (VG) is appeared in the 

specialty C for 22 students while the normal spread grade (G) 

is varied between all specialties in the margin from 5 students 

for specialty D to 14 for specialty A. Also, the lowest grade 

of graduation (P) is remarked in margin of change between 

students of all specialties in the region 3 for specialty A to no 

one for the specialty E. this means a stability for the system 

of distributions for the different students among all fields of 

study in the faculty of engineering in the tested model. 

4. Superior Graduation 

However, the target of the present paper is the determination 
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of the reasons and factor to affect the process of creation for 

a new talent generation so that the work can be directed 

towards the implementation of rules to be achieved. The 

analysis of how college affects students is based on the 

largest nationwide study of student development ever 

undertaken, a ten-year effort by the Cooperative Institutional 

Research Program of the American Council on Education and 

the University of California at Los Angeles. Whatever, the 

present research gives 7 years in series for the graduated 

students where the end results are analyzed and discussed. 

Using longitudinal data from over 200,000 students and 300 

institutions and employing measures for more than 80 student 

outcomes, the study covers student attitudes, self-concepts, 

values, aspirations, behavior patterns, persistence, 

achievement, competency, career development, and 

satisfaction. It showed how outcomes are affected by 

contrasting types of colleges, and the relative impact was 

estimated of institutions versus the effects of developing 

maturity [13]. It is necessary to emphasis on the policy 

implications of the study considering current trends in higher 

education. It showed, for example, that the benefits of 

attending college are being seriously curtailed by recent 

changes in higher education, including expansion of the 

public sector, the trend toward larger institutions, and the 

deemphasis on residential experience [13, 14]. 

4.1. Students 

Recently, the new generation takes the complete attention in 

all countries around the world where the importance of get a 

creative generation must be the target of a country either the 

advanced countries or the developing countries. 

It should be mentioned that, the standard general grades of 

graduated students for the studied proposed model are 

defined in Table A2 where the percentage evaluation is 

specified. Also, the distribution of students tends to be in a 

stable form starting from the fourth year of the period of 

study with the consideration of that the rate of oscillation in 

the surpassing level depends on the scientific courses as 

concluded before [7, 11]. 

The distribution of college students graduated is illustrated in 

Figure 5 spreading on the general grad of graduation where 

the public grad in the model has always the maximum value. 

The second spreading grade appears to be the very good 

(VG) taking after the lowest grade (P). Otherwise, the highest 

grad comes as the very special thin strip for the students 

because it a difficult way to get. This phenomenon is 

repeated for all specialties along the 7 years (the period of 

investigation), but the intensity of variety may depend on the 

type of specialty. This means that, sometimes the difficulty of 

study for a certain branch in science may have a pronounced 

effect while another specialty may be easy. The difficulty 

here is located not only for students to understand but also 

for educator to explain and illustrate. Figure 5 says that, the 

lowest graduation grade (P) has been minimized where the 

students having it are going to minimum value. The model 

presents a decrease for the grade (P) besides a sharply 

decrease for the grade (G) because students’ grades are 

transformed to a higher grade (VG). Otherwise, the Honor 

grade during the period is still varying between 1 and 10 

although the other grades have more. 

 

Figure 5. The growth distribution of seventh years. 

 

Figure 6. Students’ dependency on General Grade. 

On the other hand, the college students are accounted for the 

distribution according to the general grades of graduation for 

the faculty totally where the results are shown in Figure 6 

since the distribution of students is appeared for each general 

grad. The general grade attracting the students in the studied 

model is the GOOD (G) grade (about 600) while the lower is 
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the honor (H) degree (about 50 only) as usual in all countries 

around the world either the advanced or the developing 

countries. Although the increase in the students having grade 

(VG) as shown in Figure 5, the grade (G) is still the 

maximum population point in all readings of the analysis 

duration (Figure 6). 

Whatever, the mean value could be the effective mirror for 

the analysis of a problem if the actual conclusive results of 

the investigation are introduced for deep investigation. So, 

the present paper tends to find out the mean value for the 

study, but we can view this mean in an optional plan. This 

leads to find the summation of all students in all specialties 

during overall period of investigation so that the distribution 

of college students on each year without any subtitle may be 

calculated. The results of estimation are implanted as drawn 

in Figure 7 where the maximum number of students has been 

found about 200 at the 4
th

 year in the present paper. On the 

other side, the minimum number of college students appears 

as about 115 students at the last year (B Sc) of study. Then, 

the nominal number of students may be varied up and down 

around 150 students as shown in Figure 7 because this is not 

the mathematical mean value. 

 

Figure 7. The students’ distribution per year. 

4.2. Courses 

Since the students are accounted for the above analysis, the 

second factor for the educational process can be introduced. 

Then, the courses studied and the contents with the reflection on 

the student level can be considered so that the student analysis 

may be tailored for study in this title. On the other hand, both the 

Reflective Judgment Model, a comprehensive review of a 

research on it and the Reflective Judgment Interview have been 

described [8] while reflective judgment as an often-neglected 

aspect of critical thinking defined. whatever, stage-related 

assumptions that underlie Reflective Judgment Model and 

relates Reflective Judgment Model to a work in developmental 

psychology and to prior and tested models of epistemological 

development have been discussed [8] describing the Reflective 

Judgment Model's seven stages. Focuses on the assessment of 

reasoning skills and contrasts the components necessary for 

assessing reasoning about ill-structured problems with those 

found in other common measures of thinking were given. 

Reference [8] presents the assessment procedures used in 

measuring reflective judgment and summarizes alternative 

approaches to and new developments in the assessment of 

reflective judgment [8]. Research on Reflective Judgment 

Model described a 10-year longitudinal study, summarizes 

findings from other longitudinal studies, and presents general 

patterns of development in reflective judgment based on the 

1,700 individuals. 

It can be said that; the amount and quality of courses are 

highly affecting not only the student level but also its 

capability for understanding and logical evaluation [11, 15]. 

So, the student must study a lot of basic sciences as a spread 

fundamental base for the Engineering thinking and 

innovation so that the widespread different courses belonging 

to the given model may be listed in Table 1. This Table 1 

presents the courses distributed on the years for a certain 

field of study such as A, B, C, D, E and F after excluding the 

preparatory year because it is a general year for the student 

preparation. Otherwise, the impacts of higher education on its 

students as individuals have been achieved not only through 

formal academic teaching but also through many 

extracurricular influences of colleges and universities since it 

reviews knowledge about the cognitive or intellectual 

development of students. Their emotional and moral 

development according to the effective growth would be 

investigated while the real growth as a development status 

for valuable trails for citizenship, economic productivity, 

family life, consumer behavior, leisure, and health was 

reviewed. Also, the impact of higher education on students 

regarded as whole persons can be illustrated because it 

includes the views of students and alumni about the worth of 

their education besides the range of differences among 

colleges and universities in their impact on students [9]. 

It must be indicated that, the courses of the proposed here 

model are classified into three major categories as: Basic 

sciences (physics, mathematics, mechanics, chemistry and 

numerical analysis), Courses in the field of study and General 

courses for the engineering 

Nevertheless, the grouping system for the input data may be 

an effective way for the deep analysis because the type of 

engineering education has a specific meaning. Then, the 
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illumination of the factors affecting the process of getting a 

creative generation will be the vital target for the present 

paper. Thus, the grouping is tabulated according to the steps 

of study inside the faculty since the student begins with the 

fundamental science with decreasing dose with the years of 

study. 

Table 1. The classification of courses on fields. 

Field Group Total (%) Sum 1st 2nd 3rd 4th 

A Basic Science 15.625 5 3 1 1 0 

Field Engineering 62.5 20 2 6 6 6 

General Engineering 21.875 7 2 2 3 0 

B Basic Science 10.53 4 2 1 1 0 

Field Engineering 71.05 27 5 6 8 8 

General Engineering 18.421 7 2 2 2 1 

C Basic Science 11.43 4 3 1 1 0 

Field Engineering 65.714 23 3 6 6 8 

General Engineering 22.857 8 1 3 4 0 

D Basic Science 15.625 5 3 1 1 0 

Field Engineering 62.5 20 1 4 7 8 

General Engineering 21.875 7 2 4 2 1 

E Basic Science 12.82 5 3 1 1 0 

Field Engineering 76.923 30 4 9 8 9 

General Engineering 10.256 4 2 0 2 0 

F Basic Science 22.857 8 3 1 2 2 

Field Engineering 77.143 27 5 7 8 7 

General Engineering 0 0 0 0 0 0 

 

Also, the student after one or two years begins to study the 

general view of engineering but at the end he begins with the 

courses of thin specialty he arranged. It is also seen from 

Table 1 that; the courses of the same type are not equally 

distributed between different fields of specialty although they 

are not equal in the same field along the years of study [11]. 

It is important to indicate from the tabulated data in Table 1 

that, the maximum number of the total courses per a year is 

11 in the third year of study for all fields while its minimum 

appears to be 6 in the first year. Also, the general engineering 

courses for the fields (F) and (E) are disappeared but the 

basic sciences are appeared in the final year of the field (F) 

[5, 15]. The outstanding students in fields (B), (E) and (F) are 

always appeared relative to the others because they study 

their own courses of the field of specialty in a concentrated 

manner as 27, 30 and 27, respectively. 

Since the differentiation between courses, listed in Table 1, 

are varied according to the number of courses for different 

specialties, an extended detail should be investigated in detail 

as tailored now. Thus, Figure 8 presents the dependency 

parameters for the specialty A due to the collection of each 

category specified above. Therefore, a single common system 

must be inserted to manage the data tabulated in Table 1 so 

that the percentage system can be selected to be the base of 

estimation for target investigation. The end percentage results 

are inserted in Table 1, too [16]. Now, the selected categories 

for courses could be illustrated in detail where firstly the 3-

categories are given in Figure 8 for the present specialties of 

the faculty model. 

 

Figure 8. Courses distribution for 3-categories. 

It is seen from Figure 8 that; the dose of courses has a wide 

variety since the basic science category oscillates between 

10% on behalf of specialty (B) and 23% for the specialty (F). 

This means that each field of study has a certain amount of 

basic science courses although the general engineering 

courses will be varied accordingly. So, the general 

engineering courses is varying from zero% for the specialty 

(F) to the maximum amount of 23% for the field of (C) but 

the thin specialty category is the highest absolutely for all 

fields of study as minimum of 62% for both (A) and (D) and 

maximum of 77% for both specialties (E) and (F). The 
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detailed data for the selected grouping system for the courses 

may be introduced as shown in Figure 9. 

 

Figure 9. Courses distribution of groups. 

It is clear as shown from Figure 9 that, the courses of the 

specialty for each one has a percentage of 62% for specialties 

A and D to 77% for specialties E and F exactly as deduced 

before (Figure 8). Then, the categories can be re-distributed 

and tailored sequentially where the end percentage results for 

the specialty B have been drawn in Figure 10. 

 

Figure 10. Courses distribution (B) %. 

This Figure 10 is very necessary for the statistical vision if 

the courses are taken in the investigation to measure their 

effect of the creative level of a graduated student. This is a 

vital point to the country development in future (near or long) 

since the next generation will control the country and 

consequentially the world. Secondly, Figure 10 illustrates the 

statistical percentage distribution for chosen three categories 

(Basic Sciences, General Engineering and the engineering 

specialty) where they are distributed for the specified 

specialty. Thirdly, the percentage distribution of categories 

for the specialty C is given in Figure 11. It is important to be 

noted that, this field B has the percentage of basic science 

group of 11% and the general engineering collection of 18% 

where these percentage values are a mirror for the ultimate 

results of surpassing level of ceremony in this pasture. 

 

Figure 11. Courses distribution (C) %. 

Consequentially, the tailored detail of the specialty E is 

drawn in Figure 12 while the column shape gives a 

comparison view between categories inside. It must be 

indicated that, specialties E and F are appeared in a special 

similar condition so that the statistical analysis may be 

required for illustration. It is very clear that, the courses of 

specialty collect more than 76% of the total courses studied. 

This proves the importance of the concentration of specialty 

courses after the strong basic courses to be finished. 

 

Figure 12. Courses distribution (E) %. 
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It is noticed from the results shown in Figure 12 that, the 

field (E) contains a small percentage of the general 

engineering courses of about 10% as well as a close value for 

the basic science which reaches almost 13%. Contrary, the 

specific specialty courses take the maximum value of about 

77% since the considered field needs the fundamentals of the 

specialty itself. These percentage values are very close to that 

of Figure 10 for the specialism B. This phenomenon can be 

repeated in any field either in the engineering education or 

others while some fields depends on the general engineering 

fundamentals. 

Finally, the specialty (F) is analyzed so that the similar 

distribution in percentage is shown in Figure 13. This case is 

very important because it doesn’t contain any general 

engineering courses where the thin specialty begins at the 

first step of engineering education. This phenomenon may be 

interesting for next investigation to determine the feedback 

and reflection of such case on the modification and 

development of the education process. 

 

Figure 13. The statistical percentage distribution (F). 

This Figure 13 illustrates the distribution of the two 

categories inside the courses of such specialty. Otherwise, the 

preparatory year takes generally the category for all basic 

courses besides the data of Table 1 so that the concentration 

in basic sciences is forced and acted really. It should be 

registered that the basic science collection is absent because 

this specialty does need any science fundamentals such as 

physics and chemistry. Also, since the variety vision in the 

distribution courses have been noticed above within 

drawings, the central grouping may be a valuable entrance to 

the concentrated analysis for the presented subject. Then, the 

courses of study for each branch of specialty can be listed in 

Table A3 in the Appendix while the data of this Table is 

drawn in Figure 14 to illustrate that the oscillation in the 

exact total number of courses is minor and it can be 

neglected. 

 

Figure 14. The distribution of courses for all specialties. 

 

Figure 15. Courses distribution%. 

The variation in the total courses is a usual style because 

each specialty has its self-characteristics to be individual case 

because the study depends on the specialty (not the opposite). 

There are some field needs a lot of courses (39) such as (E) 

although there is a specialty of (A) has only 32 courses. 

Expanding the effect of courses, the need for the distribution 

of each with the corresponding specialty could be required 
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where the detail distribution may be introduced. The course 

for each study year individually can be estimated while the 

ultimate results are illustrated in Figure 15. The shown 

characteristics say that, the third year of study provides the 

maximum readings for the results for all specialties without 

any exception, but an assortment is remarked for the other 

years in all field of engineering study. 

Figure 15 presents the detailed distribution of courses on the 

four study years before graduation and after the preparatory 

(0
th

) year. The diversity is large, and the distribution isn’t 

constant for all fields of study because each specialty has its 

own character. This confirms the ultimate results of the above 

Figure 12 and Figure 13 for specialties (E) and (F), 

respectively. 

4.3. Grades Analysis 

Usually, the hopes of educators, though often inconsistent or 

unrealistic, are the intended outcomes; they are sufficiently 

esteemed and thought to be sufficiently achievable to qualify 

as goals [9, 15]. They are presumably guides to educational 

decision making and criteria by which actual outcomes can 

be judged. This is a useful starting point in the study of 

outcomes because they may be regarded as hypotheses about 

the consequences of higher education and they give guidance 

as to what to look for by the way of actual outcomes. This 

starting point also has the advantage of permitting us to begin 

on familiar terrain. Though surprisingly little is known about 

outcomes, the goals of higher education have been 

considered since the time of Plato by philosophers, 

psychologists, sociologists, literary figures, social critics, and 

educators. Indeed, if the goals of higher education are 

defined as a list of desirable objectives, without priorities 

among them, there is even considerable agreement. It is 

sometimes asserted that higher education is virtually without 

coherent goals and can be described as “organized anarchy” 

(Breneman, 1974, pp. 5-6; Coleman in Kaysen, 1973, pp. 

368-374; Cohen and March 1974) [9]. Higher education does 

lack hierarchical organization and its goals are not as simple 

or unidimensional as profit maximization, but it nevertheless 

operates with a quite definite set of goals that command 

widespread assent [9, 16, 17]. 

The general level for these superior students in all fields of 

engineering appears to be the lowest in the third year of 

graduation during the period of investigation although the 

end results show an improvement in the level of students of 

the fields (D) and (E). it should be indicated that, the target of 

this paper is directed towards the overall development of 

engineering education although the shown remarks within 

results can be illustrated for future research. The general Pass 

grade (P) for students in the first position of graduation is 

decreased from 5 in the third year to be 3 in the fourth while 

superior grade (EX), for the courses studied in the model, is 

highly increased from 2 to 9. Whatever, the courses of grade 

(EX) are increased from 59 to 102. It can be indicated that 

the appeared grade (G) in the fields (A) and (D) means an 

abnormal condition which must be disappeared or to be in a 

few numbers while we notice an oscillation in the grades of 

other fields. Also, the last field (F) presents a stable 

characteristic with the highest level between all despite that it 

has begun later in the last two years of the considered period. 

Another field (E) gives a response very closed to that of 

specialty (F) where the concentration of students is 

remarkable. 

4.3.1. First Superior 

However, the requirements for the education development 

may need the deep investigation for the interior 

characteristics of surpassing if the model permits for such 

investigation. Accordingly, the superior students must be 

defined during the education processing where the first 

positions represent the target of the investigation done in this 

paper. Thus, the determination of the first position graduated 

must be inserted for analysis but this could be implemented 

in detail as tailored in the following titles. Since the given 

model has more detail for the excellent students as the first 

level students in graduation, the proposed system for research 

can began with the performance of such students to highlight 

the reasons to go ahead in advancing the education process. 

Then, the parameters of first position graduated student for 

all fields of the proposed model would be tabulated in Table 

A4 (see Appendix) while the data can be tailored next. 

Therefore, first position of graduation for all inserted 

specialties can be analyzed in sequence in this paragraph 

where we initiate with the first field (A) as drawn in Figure 

16. So, the history of first graduated Position in (A) within 

the studied period of 7 years of graduation, starting at the 3
rd

 

year, is determined so that the high variety in different grads 

may be appeared as an inexplicable phenomenon in both 

highest and lowest grads but the middle grades of (G) and (P) 

the range of variation becomes little (from 7 to 13 

approximately). 

It can be concluded from Figure 16 that, the highest grade 

(EX) has been extremely improved since the 5
th

 year of 

graduation while contrary the behavior of the grades (G) and 

(P). This means that the factors to increase the creation 

capability of these graduated students have a high effective 

presence because the lower grades are sharply transformed to 

the highest grade (EX). Also, the graduation grade (P) has 

been disappeared totally in the seventh year of graduation so 

that the said conclusion is proved due to the increase in the 

innovation competence for graduated students in the first 

position. This is usual because this student is the best. 
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Secondly, the field (B) would be introduced for testing in the 

same way. Then, the data of field (B) is driven in Figure 17 

while the results show that the highest grade has a maximum 

number of courses (40) contrary with the first field (A) of 

Figure 16 which reaches (21). Contrary, the highest grade 

(EX) of the specialty (B) in Figure 17 almost increased in the 

last year with oscillation before, but it is sharply increased 

for the case of field (A). 

 

Figure 16. The history of 1st Position (A). 

 

Figure 17. Courses distribution% for 1st Position in B. 

It is noticed from Figure 17 that, the margin of oscillation in 

the grades (Except (EX) grade) of first position graduated 

student is small varying {22–2 courses for (VG) and from 10 

to 5 for the (G) grade}. Now, the data of next field (C) may 

be inserted where the history of distribution of courses during 

the duration of investigation is illustrated in Figure 18. 

Referring to Figure 18, the highest grade has the minimum 

number of courses, but the lowest grade has the maximum 

number of courses. This is a regular characteristic for normal 

students while it is remarked too that both highest grades (EX 

and VG) are going to increase in the last two years of the 

tested period. The most key factor to be seen here is the 

vanishing of the lowest grade (P) as remarked above for the 

field (A) at the last year (7
th

). 

 

Figure 18. The course distribution for 1st student in C. 

However, the deduced curves of specialty (D) are inserted in 

Figure 19 where intersected curves all together with 

oscillations in the readings during the test time interval while 

all grades are presented without any evaporation. It is a 

difficult characteristic on drawings due to the close readings 

where this case may need more analysis to get the suitable 

strategy towards the speedy development for engineering 

education concerning such specialty. This concept would be 

comprehensive to other specialties in general. 
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Figure 19. Courses distribution% for 1st Position in D. 

However, the specialty (E) is introduced as shown in Figure 

20 where a clear view is seen. Also, all grades are presented 

without any disappearance for any grade. This means that the 

students have all levels of grades without any extreme for 

any side of science although there is a new remark about the 

hidden grade (P) at the 4
th

 and 5
th

 years. 

 

Figure 20. Courses distribution% for 1st Position in E. 

Finally, the last field (F) is presented to be simulated in 

results as given in Figure 21 where the similar characteristics 

of the field (E) is deduced. It can be indicted that both fields 

(E) and (F) are similar in many points so that they appear as 

the same one. Thus, the study of any one of them may be 

enough for both because they have a similar performance. 

 

Figure 21. Courses distribution% for 1st Position in F. 

It should be noted that the final general grades of the 

graduated students at the first position for the tested period 

are tabulated in Table A5 in the Appendix. Therefore, the 

detailed analysis for the position 1 in all fields (referring to 

Figures 19, 20, 21, 22, 23 and 24) proves that, any specialty 

has its self-character either for students or for educators 

because the evaluation process depends on both factors 

(Educator and Student). Thus, all factors are reflected on 

level of grades for the graduated student even in the first 

position. This conclusion is extracted from the above Figures 

where the data are discussed in detail. 

4.3.2. Second Position 

Since the overall characteristic of first position sometimes 

indicates some oscillations, the study of the second position 

would be required to be investigated and analyzed. 

Therefore, the sequential position could be a suitable position 

for deep analysis so that the investigation of the superior 

characteristics may be illuminated. Thus, this tendency will 

be very important to give a stability base in the output 

readings of surpassing students although it is not the absolute 

first one. This position is normally close to the first one while 
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it is the same in many cases, practically. The conclusive 

results of the presented model show a drop in the skill level 

of graduation since the courses of Pass grade (P) occupy 

36%. However, the detailed analysis for the history of results 

during the testing duration should be done and then, the 

second position will be investigated for each year of 

graduation according to the proposed model. As said above, 

the second position starts stability statement in the 3
rd

 year of 

ceremony. 

(i). Third-Year of Graduation 

If the second position is close to the previous one, the 

treatment of its characteristics will have a significant 

meaning for the effective strategy of educational 

development. So, the analysis would be concentrated for all 

parameters that may take a part in the development process. 

Starting from the overall grades for this position during the 

third year of graduation, the general graduation grads for 

students in the second position can be given in Table A6 of 

the Appendix while a concentrated study can be tailored in 

the following paragraphs. 

 

Figure 22. Courses distribution% for 2nd Position in A. 

Firstly, the cases studied above for the first position could be 

repeated here for a good comparison to extract the similarity 

characteristics of both. Then, the characteristics of the field 

(A) is estimated as given in Figure 22 where the honor 

degree has been vanished, entirely. However, the First 

graduation results illustrate generally the regular standard 

distribution curves for different specialties where the peaks 

of distribution curves are almost concentrated at the grade 

level (G). Otherwise, the shown sharp decay for the 

distribution curves of graduation grades (Figure 22) is 

remarked mostly while the honor grade has been appeared 

for only three (B, C and F) and disappeared for the other 

three specialties. Similarly, the second graduation must be 

extracted for all fields next. So, the data has been drawn in 

the Figures according to the fundamental four years of study 

(1
st
, 2

nd
, 3

rd
 and B Sc) although the preparatory year (0

th
) is 

considered for the specialty (A) as shown in Figure 22.  

The distribution curves have different peaks for each grad 

where the peak is appeared at the 1
st
, 2

nd
, 3

rd
 and B Sc year of 

study for the grades (P), (G), (VG) and (EX), respectively. 

This differs completely from the first position condition 

where all peaks are located at the same grade (G). if the 

second field B is accounted, the data can be shown in Figure 

23. An unclouded vision is appeared where the peaks are 

divided into only two divisions. This means that, the 

specialty A is more complicated for students since the second 

position has such deflection from the first one. Also, the peak 

of grade (EX) is maximum for the field A, B, C and D at B 

Sc, 3
rd

, B Sc and B Sc, respectively while it is in all years of 

study except the third year for the specialty E as driven in 

Figure 22, Figure 23, Figure 24 Figure 25 and Figure 26. 

 

Figure 23. Courses distribution% for 2nd Position in B. 

It is noticed from Figure 23 that; field B contains the largest 

number of courses at the excellent degree (EX) since it is the 

most modern specialism. Thus, the high-level (superior) 

students select it to study. This means that such a specialty 

attracts students to be learned because any student will find 

the suitable work after ceremony. 
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Figure 24. Courses distribution% for 2nd Position in C. 

Figure 24 says that, the yearly grade of (VG) is the populated 

grade for students in general in the last three years (2
nd

, 3
rd

, 

and B Sc) of study although this grade has been disappeared 

entirely in the first year of study. Thus, the specialty C has 

the general level of population as (VG) as shown in Figure 

24 while it is (EX) for the field B as drawn in Figure 23. 

 

Figure 25. Courses distribution% for 2nd Position in D. 

The universal vision for the curves of Figure 25 indicates 

that, the general level for students of the field D may be a 

summation to an extent of both grades (VG) and (G). 

Whatever, Figure 25 presents the grades for each year of 

study except the preparatory year (0
th

) in the field (D) where 

a pure vision is shown so that the conclusion can easy to find. 

It is seen that, the grade (G) has the maximum population 

reading between all except the B Sc year. Otherwise, the 

superior degree is disappeared from, and the Grade (P) is the 

same for all years of study except the B Sc in both grades. 

 

Figure 26. Courses distribution% for 2nd Position in E. 

 

Figure 27. The 2nd Position of 3rd year of graduation. 
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If the next field of study is introduced as shown in Figure 26, 

characteristic of the second position will be illuminated. Then, 

the grade (EX) is maximum relative to others in the first and 

second as well as the final B Sc years of study but the grade 

(VG) is appeared in the third one. This means a qualified 

student is founded although it is the second position (not the 

first). Since the variety of characteristics have a diversity shape, 

the overall vision may lead to a clear form for the second 

position. Thus, the total consideration for this position is 

estimated as drawn in Figure 27 where the specialty 

dependency on the grades of each year of study is shown in 

Figure 27. Then, more detailed data can be extracted. 

It is remarked in the third year of graduation that, the overall 

performance for specialty E has the second maximum course 

at the highest grade (EX) after the field (B) while field (C) 

and (D) have the minimum value as 3 and 2 courses, 

respectively. Similarly, the next grade (VG) takes the same 

behavior so that the field B has always the superior grades 

higher than others. 

(ii). The Fourth - Year Graduation 

After covering the detailed data of the second position for the 

third-year graduation, the same position must be treated in a 

history base. Then, the fourth-year of graduation is 

introduced for investigation where the distribution curves are 

drawn in Figure 28. 

 

Figure 28. Courses distribution% for 2nd Position in A. 

Similarly, the specialism A will the starting point of analysis 

where the second position for the fourth-year graduation has 

been recorded in Figure 28. The grade courses dependency 

for each year of study as a function of study year is illustrated 

where the Grad (P) has the maximum value within all others 

with a doubling at least for any other grade. The grade (P) is 

disappeared completely from the last year of study (B Sc). 

This leads to the idea of raising the grade level inside the 

field however, the other grades take place instead. This 

means that the grades ((EX), (VG) and (G) are increased in 

the last year (B Sc). It is a good tendency for the 

development of the educational process. Repeating the above 

results for the field B as driven in Figure 29 and then the 

illustration could be applied. 

 

Figure 29. Courses distribution% for 2nd Position in B. 

 

Figure 30. Courses distribution% for 2nd Position in C. 
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The same shapes of Figure 28 are found, but with the 

replacing the curve of (EX) in Figure 29 instead the curve (P) 

in Figure 28. It should be mentioned that, the grade (P) is 

practically disappeared except the second year of study to 

prove the superior of students in general in the specialty B as 

proved above. This tends to put a unit approach for the 

development of the engineering education specially and for 

college education in general. Following these results, the 

field C can be inserted in Figure 30 while the grades are 

considered a base for the dependency (x-axis). 

A universal distribution curve is appeared again for each year 

of study while its peak takes place at the population grade 

(G). this normality of the performance leads to identify the 

spreading of curves if the typical system controls the subject. 

On the other side, the grade (P) is absent in the final year of 

study (B Sc) like the grade (EX) in the first year of study 

after the preparatory year. This means that the student level is 

raised during the study in the college as a positive point for 

evaluation. Sequentially, the next field (D) can be estimated 

as driven in Figure 31. 

The field D represents the normal middle one because all 

courses are distributed between all grades so that the equity 

performance for the analysis may be achieved. Thus, this 

field is a widespread specialty according to the courses 

studied in. It is remarkable that, the grade (VG) is the high 

spread between others although the grade (EX) is viewed for 

a few cases. Finally, the field E is accounted with results 

shown in Figure 32. 

 

Figure 31. Courses distribution% for 2nd Position in D. 

 

Figure 32. Courses distribution% for 2nd Position in E. 

The results of Figure 32 representing the field E indicate that, 

a spread distribution for all courses with the yearly grades in 

a wide variation can be seen although the maximum grade 

(EX) is sharply increased from 1 course in the preparatory 

year to become 6 in the final year (B Sc). Thus, a suitable 

model is proposed so that the estimation of the factors for the 

development of engineering education becomes simple and 

easy. 

4.3.3. Graduation Grade Growth 

Since the education development is the target of this 

investigation, the strong stress should be emphasized on the 

graduation level and how its progress can be achieved. 

Therefore, a detailed vision for the studied phenomenon 

would be analyzed because the overall characteristics for 

students are similar as concluded above. So, the 

Differentiation principle could be necessary for such 

analysis, but only some of the overall results must be selected 

to be illuminated due to the similar input data for the 

positions of superior students as proved above. Then, grad of 

Excellent (EX) can be inserted for the discussion where the 

ultimate results may be tailored for deep analysis in the 

following paragraphs. 

Whatever, the history of graduation for the second position of 

graduated student may be the interesting point in the 

proposed work if the target will be the development of the 

studied model. This leads the subject to insert the history of 

growth for the superior students in each field while the 
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comparison base can be implemented for the data and 

consequentially for the conclusive results. Then, the starting 

point can be accounted for the rank (EX) foreach field, 

individually. So, Figure 33 presents the dependency of the 

growth of the rank (EX) for the field A during the tested 

duration. 

 

Figure 33. History of the rank (EX). 

It is noticed from Figure 33 that; the field B include the 

maximum values of courses at the level of (EX) relative to 

others where 37 courses inside the specialty at (EX) are 

appeared for two sequential years 4
th

 and 5
th

 year of 

graduation while it is 16 courses inside the field at the 3
rd

 

year and its minimum number of 4 at the last year. On the 

other side, the field E comes at the second after the field B 

because it contains the maximum number of 27 courses at the 

7
th

 year and minimum of 15 courses inside the field at the 6
th
 

year. Otherwise, the lowest number of courses of grade (EX) 

goes to field C. Nevertheless, the detailed distribution for the 

ranks along the duration of test will be important if the 

history of graduation sequence by years are illuminated in the 

different fields of the college. So, Figure 34 shows the 

detailed distribution for the grade (EX) courses during the 

fourth year of graduation. 

The interior dependency for the excellent courses achieved 

by the second position graduated student on each year of 

study within the education process is tailored as shown in 

Figure 34 where the specialty B as usual has the highest 

number of marks (EX) for all years except the last (B Sc). 

Otherwise, it is very important to notice that the rate of rise 

(growth) is appeared for the specialty (E) although it begins 

as one course in the preparatory year ending by 6 courses at 

the last one (B Sc). Thus, field (E) characterizes the ideal 

form of growth and development but the field (A) goes to the 

lowest content of (EX) scores. Since the diversion character 

is the almost shape for this case, more detail can be presented 

as given in Figure 35 for the next ranks (VG). 

 

Figure 34. Fourth Graduation Dependency. 

Figure 35 says a lot because the x-axis becomes for field 

identification. So, the comparison between different 

specialties can be easy although the grade is decreased to the 

next one (VG). The overall view for variation illustrates that 

each field conserves its steady and constant character because 

the specialties (A and C) have the same number of courses. 

Also, the field (B) is higher than them by one or two courses 

while the second year of study takes a sharp rise for all field 

from zero courses in fields (A and B) to maximum 

appearance of 6 courses for the field (E). The similar 

behavior has been remarked for the constant difference 

between grades for the specialties (D and E). Also, the next 

grade (G) can be introduced for analysis as drawn in Figure 

36. 
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Figure 35. The (VG) Fourth Position 2 characteristics. 

 

Figure 36. The (G) Fourth Position 2 characteristics. 

The results of mark (G) for the second position of graduation 

have drawn in Figure 39 according to the axis of specialty 

since population grade (G) is the most spread mark in all 

fields for all years of study. The second year has the 

maximum content for this grade in all fields, but its 

maximum is appeared for the specialty (C). Contrary, the 

disappearance of this mark is occurred for specialties (A) at 

3
rd

 and B Sc years of study while it is repeated for filed (B) at 

the 2
nd

 and B Sc years and for the field (E) at the second year 

of study. Also, the maximum content for the grade (G) in the 

last year of study is occurred in the field (C). Similarly, the 

results of the minimum score (P) of graduation should be 

introduced as shown in Figure 37. 

 

Figure 37. The grade (P) for students in 2nd Position (4th Year graduation) 

For the overall vision of all grades for a certain student, the 

last mark (P) is accounted in detail according to the years of 

study and so, Figure 37 can say that, the lowest mark (P) is 

evaporated completely from the field (E) indicating that this 

is an elevated level of graduation since the high ranks 

appeared a lot at no lowest grades. Secondly, it is vanished 

also, in the B Sc grades for the fields A, B and C) while the 

maximum attendances for this lowest grade is going to the 

field (A). The lowest grade (P) is presented in higher content 

for specialties A, B and D in the second year of study while it 

transferred to the third year for the field C. This indicates 

that, the vanishing of the lowest grade is transferred to the 

higher or highest or both so that a better qualification may be 

achieved. This is a step on the direction of good development 

however, the educational development can be raised in the 

level in engineering branch and so, can be implemented for 

other fields. 

4.3.4. Interior Characteristic 

It is important to go inside the subject to find out the nucleus 
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if the target is the effective development of the education 

system. The presented model contains a lot of parameters that 

affecting the progress in the education leveling where the 

inspection inside the proposed sample is a vital purpose. So, 

the given work must be directed towards the internal detail of 

the surpassing title. Then, the sequential first step should be 

included as history of progress the superior level in the model 

where the above results may be summed together as a 

historical relationship according to the interior courses 

distributed for each year of study (Figure 38). 

Referring to Figure 38, the duration of test is considered as x-

axis while the dependency is accounted for the year of study. 

This performance is taken for the maximum grade (EX) 

although the second position is important for the analysis. 

This importance is deduced from the normal distribution for 

each next student in general (not the present field only). 

Then, the shape shows that, the zero (EX) courses is recorded 

in the second and last years of study in the fifth year of 

graduation as well as in the third year of study for the fourth 

year of graduation and in the first year of study for the sixth 

year of graduation.  

 

Figure 38. The history of (EX) for field A. 

The absence of maximum grade means a lower level of 

surpassing almost except if it transferred to the next grade. 

Nevertheless, the maximum numbers of courses in the 

maximum grade (EX) is remarked for the second year of 

study for the sixth graduation followed by the third, B Sc 

years of study in both the third and sixth graduation, 

correspondingly. Finally, the number of courses at the grade 

(EX) have been raised in some years of study but for 

unobstructed vision Figure 39 presents the total number of 

courses at the grade (EX) for this specialty A. 

 

Figure 39. The total courses at highest grade. 

Sequentially, the field A is examined for the total courses for 

the grade (EX) where the history of courses has been drawn 

in Figure 39. Whenever, the distribution of courses, for the 

field B, during all years of study (1
st
, 2

nd
, 3

rd
, and B Sc) since 

the courses are tailored on the grades for each year. It must 

be mentioned that the field B is usually takes the 

concentration of the highest grades such as (EX) and (VG) 

although there are many specialties take the same character. 

 

Figure 40. The history of (EX) for field B. 
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Figure 41. The characteristics of field C. 

The second year of field B contains a substantial number of 

courses at the level (EX) where the peak value is occurred 

with the grade (EX) for the number of courses in second 

year, too. Otherwise, the grade (EX) is vanished, totally, from 

the grades of the first year of study in both the 3
rd

 and 7
th
 

years of graduation, but the maximum number of courses in 

the first year of study is appeared at the 4
th

 year of 

graduation. This maximum is happened, too, at the 4
th

 year of 

graduation for the second year of study and at the 3
rd

 year of 

graduation for both the 3
rd

 and B Sc years of study with a 

non-zero minimum. Similarly, the field C takes the active 

role as drawn in Figure 41 where the grades have a great 

diversity in the delivery. 

Nevertheless, the curves of Figure 41 present the shape of 

growth for the grade of courses (EX) spread on each year of 

study where the last year of study notes the higher values for 

the courses at the grade (EX). The peak value for the number 

of courses in general is 4 which appeared at the B Sc year of 

study in 5
th

 and 7
th

 years of graduation as well as in 3
rd

 year 

of study at the 7
th

 year of graduation. This is a pointer to the 

higher levelling of graduated students in the end of study 

after the modification of the educational system during the 

period of study (Seventh years). Contrary, the first years of 

study go to the lower number of courses at the level (EX). 

Sequentially, the field D has been inserted as shown in Figure 

42 while number of courses is raised from 4 for the field C to 

be 6 for the field D. 

 

Figure 42. The results of Field D. 

Now with the field D, the 3
rd

 year of study at only the 5
th

 year 

of graduation takes the maximum number of courses at the 

level (EX) although the B Sc year has the maximum value of 

4 courses at both 5
th

 and 7
th

 years of graduation. The diversity 

of levels of the courses is almost appeared. It should be 

mentioned that, the first year has the lowest distribution for 

the courses (EX) in general so that the educational 

development in the model may be more effective. Then, the 

field E is expressed in Figure 43. 

 

Figure 43. The results of field E. 
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A shown rise (Figure 43) for the courses (EX) at the end of 

tested sample duration where all years of study have the rise 

individuality from the 6
th

 year of graduation to the 7
th

. Then, 

the field F is studied for only two years (6
th

 and 7
th

 years of 

graduation) so that the comparison will be problematic. But 

the try must be done where the results are listed in Table 2. 

A saturation characteristic is appeared in the 6
th

 year of 

graduation while the 7
th

 year has another shape due to the 

abbreviated period of discussion and analysis. Table 2 

presents the results of the 6
th

 and 7
th

 years of graduation since 

it is a new field inserted in the educational system. The field 

F contains the very high level of students so that the quantity 

of the excellent courses may be raised relative to others in 

percentage. The first group learning in the field appears to be 

higher than the next. 

Table 2. The results of Field F (EX). 

Graduation 1st 2nd 3rd B Sc 

6 4 4 4 6 

7 1 4 4 2 

4.3.5. Complementary Vision 

The model may be expanded to contain the second level of 

superior students because the grade (VG) may be close to the 

grade (EX). Then, the second grade of superior can be 

introduced for the analysis presented in this paper. 

Sequentially, different field of the college could be 

considered for such analysis where the field A gives the 

results shown in Figure 44. 

 

Figure 44. The results of Field A for grade (VG). 

Figure 44 shows the maximum quantity of courses at the 

grade (VG) as 6 courses since it appeared at the 3
rd

 year of 

study during the 6
th

 year of graduation. The remarkable point 

may be clear at the last year of graduation when the courses 

(VG) go up for the total (sum) years of study in general. 

Otherwise the second field B is inserted, and the deduced 

results are given in Figure 45. 

 

Figure 45. The results of Field B for the grade (VG). 

 

Figure 46. The results of Field C for grade (VG). 

The general shape for the results of Field B may be the 

oscillation characteristics for all years of study along the 

duration of investigation where maximum courses (VG) are 
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repeated as field A with a quantity of 6 courses at the 3
rd

 year 

of study. The only difference is the occurrence of this points 

appeared at the 5
th
 year of graduation instead the 6

th
 for the 

field A. similarly, the results of Field C are drawn in Figure 46. 

Contrary for the field C, the minimum quantity of courses at 

the grade (VG) are shown in the 6
th

 year of graduation for all 

years of study although the starting 3
rd

 year of graduation the 

overall level is high except the 1
st
 year of study (Zero 

Courses). This remark is happened in the 6
th

 year of 

graduation for both the 1
st
 and 2

nd
 years of study at the same 

quantity. The fields D and E have the same characteristics of 

oscillation in different view, but the oscillation is the general 

view for all of fields C, D and E. also, the results of field F 

are tabulated in Table 3 where both years of graduation are 

close each to another. 

Table 3. The results of Field F (VG). 

Year 1st 2nd 3rd B Sc 

6 3 2 4 2 

7 3 4 3 4 

Since the overall characteristic is the same, the total courses 

(VG) for all fields are summarized as drawn in Figure 47. 

The key factor in the model is the tendency to the raising of 

the courses at grade (VG) at the last year of graduation 

(representing 7 years) where all minimum values are 

occurred almost at the 6
th

 year of graduation. 

 

Figure 47. Total characteristic (VG) of all fields. 

Consequentially, the next grade (G) can be accounted as 

given in Figure 48 where all fields are summarized. The 

oscillation performance may be the general presence for all 

fields without exception, but the maximum number of 

courses (19) for the grade (G) between all is occurred at the 

4
th

 year of graduation for the field C. Contrary, the minimum 

number of courses for the grade (G) are 2 at the 5
th

 year of 

graduation for the field E. This means that the grade (G) is a 

wide spread for all fields within the duration of analysis so 

that it may present a wide spread shape or sometimes it can 

be a scattered type if possible. 

 

Figure 48. The courses at grade (G) along the period of study. 

 

Figure 49. Total distribution of courses (P). 
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Similarly, the last grade (P) can be estimated as given in 

Figure 49 where all fields are inserted for investigation. The 

behavior of the grade (P) is very close to the grade (G) 

because the maximum courses (19) is occurred at the 4
th

 year 

of graduation for the field A. the minimum courses reach 

zero at the 4
th

 year of graduation for field E and at the 5
th

 year 

of graduation for both fields E and B. it is repeated for the 

Field E at the 7
th

 year of graduation. 

4.4. Third Position 

Expanding the positions of superior students, the third 

position may reflect the level of surpassing in the college so 

that the grades for each field may be required. The original 

data for third position in listed in Table A7 in the Appendix. 

So, the distribution of the courses studied on the (EX) grade 

may be produced in Figure 50 where the maximum number 

of course may be concentrated in the B Sc year of study. 

 

Figure 50. Total courses (EX) for the 3rd position. 

It is seen from Figure 50 that; all fields are inserted in the 

Figure while the courses (EX) are generally higher relatively 

for the field E (maximum 18 at 2
nd

 and B Sc years and 

minimum 10 at 3
rd

 year of study) during the four years of 

student learning. Otherwise, the field B is characterized as a 

decaying level through the four years (maximum 19 courses 

at the 1
st
 year of study and ending at B Sc year as some 

minimum courses 3). This a negative pointer for the analysis 

as a 3
rd

 position which reflects the lowering down 

characteristics not only for the field B but also for fields F. 

The grade (VG) is collected as a total value for all fields in 

Figure 51. 

The general characteristic for all fields proves an oscillation 

w. r. t. the years of study since the first year of study recorded 

the maximum number of courses of 20 courses in the field E. 

Contrary, the minimum number of courses is 3 for field A at 

the second year of study where up/down performance is the 

major vision for the overall characteristics as shown in 

Figure 51. Similarly, the grade (G) is presented for the 

distribution of courses as given in Figure 52. 

 

Figure 51. Total courses (VG) for the 3rd position. 

 

Figure 52. Total courses (G) for the 3rd position. 
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The general oscillation is remarked from the curves, but the 

oscillation is slower than the previous shape of grade (VG). 

This is a natural behavior because the grade (G) is the most 

populated grade in all positions as well as for all students of 

the college. Therefore, the regular characteristic for the 

grades (VG) and (G) takes place. Also, the last grade (P) has 

been inserted for the results as given in Figure 53 as a 

function of the fields w. r. t. the years of study. 

 

Figure 53. Total courses (P) along the years of study. 

 

Figure 54. Total distribution of courses (3rd Position). 

Therefore, the constant and clear specification for the grade 

(P) is noticed where the rising of grades is struck in some 

fields. Contrary, the others take the opposite direction in 

behavior, but the oscillatory dependency points to the 

instability of the performance studied. This proves the natural 

media of student life in a college because the short vision for 

the normal students (not the superior one). So, the total 

summary of students may reflect the actual medium of 

scholar life (Figure 54) although there is a few of them may 

be considered as exception case. 

Since the grades are indicated for each field, the diversity of 

superior may be clarified. This leads to the extreme limits of 

each because Figure 54 illustrates that the highest grade (EX) 

is maximum for field E and F. So, the grade (VG) may take a 

place in this direction so that the excellency level could be 

the average of both not the grade (EX) alone. Then, the 

maximum number of courses appears also in both fields E 

and F and consequentially, the superior fields become E and 

F. It must be stated that, the lowest grade (P) is minimum in 

both fields E and F while the grade (G) lies in the middle of 

all. Therefore, the best superior graduated students will be in 

the fields E and F. Figure 55 presents the same data but in 

another axis, where is considered for the grades not for the 

fields. 

 

Figure 55. Total distribution of courses for each grade. 

Figure 55 shows the confirmation for the above ultimate 

results since the highest courses at the grades (EX) and (VG) 

are located for the fields E and then F. Figure 55 clarifies that 

the field B comes after the two highest E and F although the 

fields A and C contain the maximum number of courses at 

the lowest grade (P). Then, it should be indicated that the 

fields E and F have the lowest number of courses at the grade 

(P) to add another confirmation for the transportation of 
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courses at rank (P) to the highest grades (EX) and (VG). This 

means also that the fields A and C have the highest number of 

students for the grade (P) if the relative vision is accounted. 

Otherwise, the deduced ultimate results for the performance 

of third position graduated student have a general oscillation 

as a remarkable conclusion for this position. It should be 

mentioned that, maximum and minimum readings for the 

third position of graduation for all fields together are 

extracted through the initial data (See Appendix) and then, 

they are drawn in detail. However, the general grad (G) is 

always appeared so that the analysis may be stopped at this 

position. The reason is clear due to the sharply decrease in 

the level and then, no need for next levels of graduated 

students in the presented model. 

5. The Mean Level 

A reviewed mass of evidence about changes in people 

associated with their attendance at college can be analyzed, 

but the changes have been considered separately - one by one 

- for various dimensions of human personality or human 

achievement. For example, Reference [9] tried to judge how 

much difference college makes areas of life, such as verbal 

skills, esthetic sensibility, religious interest, citizenship, 

economic productivity, or health, considered in isolation. 

Typically, the data for each area refer to large groups of 

people and are expressed as average scores on test 

instruments or as percentages of respondents reporting or 

exhibiting various opinions, attitudes, or behaviors. The 

findings were clearly positive since generally, on average, 

college produces favorable effects upon its students with 

respect to many dimensions of their personalities. It has few 

if any negative effects. True, most of these outcomes, when 

considered individually, are not startling or dramatic. But the 

cumulation of many small effects up to a very impressive 

overall impact. No one can travel the road, taken without 

concluding that college does indeed matter. 

Nevertheless, this fragmented approach tends to play down 

or obscure the more dramatic impacts of college because it 

makes virtually no contact with individual human beings as 

whole persons. The focus is always on aspects of personality, 

and on averages or aggregates for large groups of people, 

rather than on whole human lives. The outcomes of college 

for its students considered as whole human beings accounted 

[9, 17] so that the proposed study becomes valuable for the 

determination of the superior performance. This can lead to a 

new strategy for the development of engineering education 

and similar types not only in the developing countries but 

also for the advanced countries. 

On the other side, Reference [8] examined the relationship 

between Reflective Judgment Model and other measures of 

intellectual development while the relationship between the 

development of reflective judgment and the development of 

character has been described. Then, it focused on the 

implications of Reflective Judgment Model for college 

teaching and student development on the college campus. 

Nevertheless, Reference [9] presented an introduction to 

analyze the consequences of American higher education in 

detail although it describes the functions of the higher 

educational system, based on the idea of efficiency as a ratio 

between outcomes produced and resources employed, and 

considers methodological issues relating to the study of 

outcomes [9]. It examined the goals or intended outcomes of 

higher education and concluded with a catalogue of specific 

goals. This may be regarded as a list of hypotheses about the 

outcomes of higher education besides investigation of the 

degree to which each goal is in fact achieved [9]. The 

outsiders want the students to be trained for that first job out 

of college, and the academics inside the educational system 

want the student learned for 50 years of self-fulfillment. The 

trouble is, the students want both. The ancient collision 

between each student’s short-term and long-term goals, 

between “training” and “education,” between “vocational” 

and “general,” between honing the mind and nourishing the 

soul, divides the professional educators, divides the outside 

critics and supporters and divides the students too [9]. 

 

Figure 56. The courses for the 1st position students. 

Abnormal readings mean unusual conditions and 

consequently they may be neglected. However, the 
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investigation of mean level of surpassing will be necessary to 

identify parameters which can raise the level of surpassing 

for students. 

Therefore, the average analysis may clarify the nature of the 

investigated subject since the population duration is extended 

for seven sequential years. Then, the distribution of courses 

for superior students in different position can be introduced 

for analysis where the source of original data is exactly 

defined in the tabulated data in the Appendix. Thus, the first 

position could be inserted as drawn in Figure 56. 

The ultimate results for the first position (the most creative 

student) indicate some important items as: 

1. The courses of 1
st
 position have lowest grade in a 

decreasing style which means the efficient development 

in the studied sample. 

2. The populated grade (G) is varied in a narrow band 

between 70 and 37 leading to the stability level of grade. 

3. The higher degree (VG) is generally going up to prove the 

high efficiency of the studied model from 60 students to 

82. 

4. The highest grade (EX) is almost raising with progress of 

modification and development. It starts at 59 students and 

ends at 127 students. 

 

Figure 57. The results of positions 2 and 3. 

Statistically, the odd reading can be eliminated from the 

general conclusion for the overall characteristics under 

consideration so that the grade (EX) for the third position 

may be excepted. Thus, the third position appears as a limit 

for the superior condition because the sharp decay in the 

level of graduated students is received. On the other hand, 

Figure 58 proves that, the first and second positions have the 

maximum of grade (EX) where all other grades are less, but 

the third position comes in the negative direction. This is 

clear because all other courses are high. The original grade 

(EX) is the absolute lowest one. It is important to indicate 

that the total average of distribution for all positions during 

the period of study appears as the mean of the grades for all 

positions. 

It should be noted that, the ultimate results of both Figure 56 

and Figure 57 are considered completely for all analyzed 

fields together as a whole to give an indication for the 

graduated student in the general form relative to all fields of 

engineering. This may lead to an actual mean vision for the 

studied model [15]. 

 

Figure 58. The superior students (%). 

The deduced results point to the necessity for the study of the 

overall mean value of the level of superior students in the 

first three positions (first, second and third) together as 

shown in Figure 58. It presents the percentage distribution of 

courses on different grades leading to a great drop in the level 

of courses (in the third position) while it rises others. This 

marvel forces to review the concept of examinations and the 

type of grading. 

It is required to remark that; the Honor Degree may be 

canceled to give the required aim due to the created distortion 

as oscillation in the initial data of the studied model. 

However, from Figure 58 it is noticed that the courses of 

Excellent grade (EX) has always the maximum value except 

if the number of courses with grade (P) becomes high. 
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6. Conclusions 

According to the conclusive results of the Honor degree, the 

honor degree can be canceled from the evaluation to reflect 

the grades directly. 

Since the superior graduated student represents the main 

target of analysis, the total degree as accumulation system for 

all grads during study should be accounted as a general grad 

for the overall graduation. 

However, the grade (EX) is generally supplemented with 

higher rank for the group of Basic science so that the 

necessity for increasing the hours of basic sciences in the 

courses is a fact to bold the level of surpassing of students. 

If the educational system is focused on the development 

activity, the number of superior students can be practically 

increased. 

The concept of examinations needs to be usually modified 

because the parts of examination can create the dominance 

graduation according to the deduced distributions for courses. 

Since the third position is appeared as a normal level, only 

both first and second positions of surpassing can be 

considered for future analysis. 

The new added specialty according to the modern innovation 

proves the elevated level of surpassing so that all modern 

specialties may be considered for educational development. 

The statistical mean growth for the superior students 

indicates satisfactory results to be considered for the overall 

vision of growth the development process. 

Appendix 

Table A1. Courses distribution for the model. 

year Grade A B C D E F 

1 

H 0 0 1 2 7 0 

VG 2 8 2 4 17 0 

G 12 12 10 23 24 4 

P 6 1 5 17 5 0 

2 

H 0 1 0 1 2 0 

H, VG 7 10 4 10 3 1 

G 8 15 17 27 27 4 

P 2 1 5 8 8 2 

3 

H 0 1 0 0 1 0 

VG 3 4 7 0 20 1 

G 12 23 24 24 27 3 

P 3 7 8 15 7 2 

4 

H 0 0 0 1 5 0 

H, VG 6 17 2 2 20 1 

G 8 18 20 21 45 6 

P 4 4 8 4 5 3 

5 

H 0 3 0 1 5 0 

H, VG 0 12 1 4 24 2 

G 12 9 15 13 14 3 

P 4 3 8 4 0 3 

6 H 0 0 0 0 4 4 

year Grade A B C D E F 

H, VG 5 2 4 4 19 23 

G 3 8 7 11 14 4 

P 3 2 6 3 2 0 

7 

H 1 1 1 2 2 2 

VG 4 1 4 2 22 8 

G 5 14 6 13 11 7 

P 3 2 3 1 0 0 

Source: Faculty of Engineering, Port Said Uni., Egypt 

Table A2. The symbols of grads. 

Grade Symbol Percentage% 

Honor H ≥ (VG) in all years except 0th 

Excellent EX 85 -100 

Very Good VG 75 - 85 

Good G 65 - 75 

Pass P 50 - 65 

Source: Faculty of Engineering, Port Said Uni., Egypt 

Table A3. Standard Courses per a year and all 4-years. 

Specialty Total 1st 2nd 3rd B Sc 

A 32 7 7 10 6 

B 38 9 9 11 9 

C 36 7 10 11 8 

D 34 6 9 10 9 

E 39 9 10 11 9 

F 35 8 8 10 9 

Source: Faculty of Engineering, Port Said Uni., Egypt 

Table A4. The distribution of grads (First Position). 

Field Grade 
Graduation Year 

3rd 4th 5th 6th 7th 

A 

(EX) 2 2 2 6 20 

(VG) 9 8 10 14 12 

G 9 10 10 12 0 

P 12 12 10 0 0 

B 

(EX) 12 9 5 8 18 

(VG) 16 13 23 20 8 

G 8 15 7 10 6 

P 2 1 3 0 6 

C 

(EX) 13 10 2 2 13 

(VG) 0 11 7 8 19 

G 13 14 8 15 1 

P 10 1 19 11 3 

D 

(EX) 5 10 9 7 17 

(VG) 11 17 10 8 13 

G 15 7 10 7 4 

P 3 0 5 12 0 

E 

(EX) 24 30 23 17 24 

(VG) 10 9 11 10 10 

G 3 0 5 12 4 

P 2 0 0 0 1 

F 

(EX) 14 21 19 20 20 

(VG) 16 9 11 11 9 

G 5 5 5 3 5 

P 0 0 0 1 1 

Source: Faculty of Engineering, Port Said Uni., Egypt 
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Table A5. The grads of first students with graduation year. 

Field 3rd 4th 5th 6th 7th 

A VG VG G VG H, EX 

B H, VG H, EX H, VG VG H, VG 

C VG VG VG VG H, EX 

D G H, EX H, VG VG H, VG 

E H, VG H, EX H, EX H, VG H, EX 

F H, VG H, EX H, EX H, EX H, EX 

Source: Faculty of Engineering, Port Said Uni., Egypt 

Table A6. The general grads for the second position. 

Field 1st 2nd 3rd B Sc 

A P G VG VG 

B P VG EX VG 

C G G G VG 

D G G G G 

E VG VG VG VG 

Source: Faculty of Engineering, Port Said Uni., Egypt 

Table A7. The Distribution of courses for third position. 

Field Grade Sum 1st 2nd 3rd B Sc 

A 

(EX) 12 3 2 4 3 

(VG) 34 12 3 9 10 

G 42 15 7 8 12 

P 56 10 20 11 15 

B 

(EX) 41 19 10 9 3 

(VG) 60 17 18 18 7 

G 53 8 13 7 25 

P 29 2 5 12 10 

C 

(EX) 14 0 2 4 8 

(VG) 33 8 4 5 16 

G 54 13 13 15 13 

P 74 23 25 20 6 

D 

(EX) 24 6 10 4 4 

(VG) 34 10 13 6 6 

G 52 11 13 8 20 

P 52 15 7 17 13 

E 

(EX) 62 16 18 10 18 

(VG) 74 17 18 20 19 

G 44 13 10 13 8 

P 13 1 1 4 7 

F 

(EX) 59 16 18 16 9 

(VG) 59 17 18 13 11 

G 46 13 10 13 10 

P 17 1 1 2 13 

Source: Faculty of Engineering, Port Said Uni., Egypt 
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