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Abstract: Until 2008 year in the Republic of Macedonia high school students enrollment at 

faculty was based on the ranking made according to their high school scores and their success 
at the entry examination, which was independently organized by the faculties. High school 
scores and the entry examination score participated equally in the final students’ ranking, with 
50% of the total score. From 2008 year on, the entry examinations are restricted and a state 
graduation exam was introduced. From 2013 year on, a state external testing is being 
conducted for high school students. The state exam grades participate with 40% in the total 
students’ score when a rank list is made for enrolling at faculty, and the external testing grades 
are included in the students’ high school scores.   

Faculty of Electrical Engineering and Information Technologies (FEEIT), as a part of the 
“Ss. Cyril and Methodius” University, is a technical faculty which continuously enrolls the best 
high school students from natural and technical sciences in the Republic of Macedonia. This 
allows us to make a relevant analysis on the correlation of students’ scores from the first 
semester at FEEIT to the corresponding high school scores, which will contribute to increasing 
the number of students who pass the first year exams, as well as defining general 
considerations for establishing stable and sustainable concepts of a high school students’ 
examination, which undergoes changes in the Republic of Macedonia. 
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1. INTRODUCTION 
 
Analyses in this paper include 283 students at FEEIT in the first semester of the academic 

year 2014/15, spread in the seven educational programmes: Power Engineering, Automation 
and Renewable Energy Sources; Power Systems; Power Engineering and Management; 
Computer System Engineering, Automatics and Robotics; Computer Technologies and 
Engineering; Computer Hardware Engineering and Electronics; Telecommunication and 
Information Engineering [1]. 

Considered students in the analysis have achieved high scores from secondary school, 
from which 267 students have graduated as “excellent” (average grade higher than 4.5 out of 
5), 11 students have graduated as “very good” (average grade between 3.5 and 4.5 out of 5) 
and only 5 students have graduated as “good” (average grade between 2.5 and 3.5 out of 5).  

Apart from their high school scores, evaluated by the teachers, high school students have 
also got state graduation exam scores in their diplomas and further external testing, which is 
taken into account when ranking the candidates during enrolment process at the faculty. 

 Students at FEEIT enrolled in the academic year 2014/15 took the state graduation exam 
at the end of their secondary education, which consisted of 3 courses (external courses) 
evaluated by a Central State Commission; one course (internal course) and a project work from 
another course evaluated by the course teachers. Mother tongue is a compulsory external 
course; Mathematics, English, Physics, Philosophy and Aesthetics are optional external 
courses. The questions on the state graduation exam include all of the areas studied previously 
in high school [2].  

http://www.trend.uns.ac.rs
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The state exam in the Republic of Macedonia has been conducted since 2008 and its 
concept is continuously undergoing changes in several aspects: the number of optional and 
compulsory external courses, the number of external courses and the number of internal 
courses, as well as the way of conducting the exam (electronically or in notebooks). 

External testing of high school students is implemented by a Central State Commission on 
a national level. Students are examined electronically on two randomly chosen courses in each 
academic year, answering multiple-choice questions with four offered answers from which only 
one is correct. External examination of high school students is a new state project introduced in 
2013, thus students at FEEIT enrolled in the academic year 2014/15 are externally evaluated 
only in their third and fourth year of secondary school. High school grades, along with the 
external testing grades, participate with a maximum of 60 points, where the state graduation 
exam grades participate with a maximum of 40 points [3]. 

In order to examine the effect of high school success of students enrolled in the academic 
year 2014/15 on their success in the first semester at FEEIT, an analysis of students’ state 
graduation exam grades and external examination, as well as the grades for courses 
Mathematics 1, Physics 1 and Programming and Algorithms from first semester, has been 
made. This analysis covers correlations of the average grades at FEEIT to: the average high 
school grades, number of points scored on the state graduation exam and the average external 
exam grades.  

 
2. RESULTS AND DISCUSSION 
 
The analyses in this paper consist of two parts: 
    - Distribution of the studetns’ average grades in the first semester at FEEIT, depending 

on their high school scores.  
    - Distribution of the students’ average grades at faculty on the courses: Mathematics 1, 

Physics 1 and Programming and Algorithms, depending on their graduation exam scores on the 
corresponding courses.  

The figure 1, figure 2 and figure 3 show the correlation between the students’ scores in the 
first semester at faculty and their high school, graduation exam and external testing scores 
respectively. Figure 4 shows the distribution of students’ external testing scores, depending on 
their graduation exam scores. 

   

Figure 1. Distribution of the students’ 
average grade at the faculty depending on 

the secondary school grade 

Figure 2. Distribution of the students’ average 
grade at faculty depending on the graduation 

exam grade  

 
The figure 4 shows that the number of students who have graduation grades between 4 

and 5 is similar with the number of students who have average grades on external testing 
between 4 and 5. Also, distributions on the figure 1, figure 2 and figure 3 indicate that better 
correlation with first semester scores have the secondary school grades (figure 1), then external 
testing grade (figure 3) and on the end graduation exam grade (figure 2).  
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Figure 3. Distribution of the students’ 
average grade at the faculty depending on 

the external testing grade 

Figure 4. Distribution of the students’ average 
grade at the graduation exam depending on 

the external testing grade 
 
Out of 283 students enrolled at FEEIT in the academic year 2014/15, 25 students chose to 

take the Mathematics, 25 students chose Physics as external course from the state graduation 
exam, where 106 chose to take Informatics and Programming as internal courses. Our analysis 
is made on the correlation between the state graduation exam grades and the corresponding 
courses grades at FEEIT: Mathematics 1, Physics 1 and Programming and Algorithms. 

Figure 5 shows the distribution of the students’ graduation exam scores on the courses 
Mathematics, Physics and Informatics or Programming. The first two courses, Mathematics and 
Physics are external courses evaluated by the Central State Commission. The courses 
Informatics and Programming are optional internal courses evaluated by the course teachers in 
the high school. Students can elect one of the two mentioned courses. The students’ internal 
course scores are better than Mathematics and Physics scores (figure 5), because the internal 
course exams are prepared and evaluated by the course teachers in the very same high school, 
thus the students prepare for internal exams in areas previously studied in detail. 

Figure 6 shows the distribution of the students’ grades on the course Mathematics 1 in the 
first semester at FEEIT, depending on the external course grades on Mathematics. Figure 7 
shows the same distribution analysis made for the course Physics 1 in the first semester at 
FEEIT, and the course Physics on the state graduation exam. On figure 8 the distribution 
analysis of the students’ grades on the course Programming and Algorithms at faculty is shown, 
depending on the internal exam scores on the courses Informatics or Programming. 

. 

Figure 5. Distribution of the students’ 
average grades on the graduation exam 

Figure 6. Distribution of the students’ average 
grade on the course Mathematics 1 at FEEIT 
depending on the graduation exam grade on 

the course Mathematics 
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Figure 7. Distribution of the students’ 
average grade on the course Physics 1 at 
FEEIT depending on the graduation exam 

grade on the course Physics 

Figure 8. Distribution of the students’ average 
grade on the course Programming and 
Algorithms at FEEIT depending on the 
graduation exam grade on the courses 

Informatics or Programming 

 
The figure 6, figure 7 and figure 8 indicate that the best results have a students on 

Physics1 (figure 6), then on Programing and Algorithms (figure 7) and Mathematics1 (figure 8) 
on the end, concerning their graduation exam grade.    

 
3. CONCLUSION 
 
The analysis of the students’ scores in the first semester at FEEIT compared to their scores 

in high school is conducted to quantify previously acquired knowledge regarding the high school 
students’ scores which they enter at FEEIT with. Also teachers who teach in the first year of 
studies at FEEIT will have the possibilities to: 

- Review the relationship between the state graduation exam grades for a particular course 
and grades at FEEIT for the corresponding course, and  

- Adjust lectures regarding the various knowledge that students possess for a particular 
course, despite that their high school grades are identical. 
This analysis would help high school students, future applicants at FEEIT, to choose 

graduation courses that would allow them to upgrade their knowledge in order to facilitate 
passing the exams in the first year. 

Furthermore, since the concept of the state graduation exam is continuously undergoing 
changes and the external examination is a new governmental project, for which teachers, high 
school students, university professors and the general public have different opinions, the 
analysis given in this paper, taking into account that FEEIT has enrolled excellent high school 
students, will contribute to establishing stable and sustainable concepts for evaluating high 
school students on a national level.  
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