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Original Research Article  
The causes of the phenomenon of low level of students in the undergraduate level compared to the 

secondary level 
 

ABSTRACT: 

This paper aims to study and address the phenomenon of low level of students in the university 
compared to their level in the secondary stage, through the study sample represented in the 
Faculty of Computer Science and Information Technology, Al-Neelain University (Batch 2019) 
using the statistical package (SPSS) and using its outputs to help decision makers to choose 
optimal solutions to address this phenomenon. 
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INTRODUCTION: 

Previous studies, such as the study of (Al-Haqbani, 2012; Al-Ohali, 2010; Al-Otaibi, 2009a; Al-
Muqbel, 2009; Al-Jarf, 2007; Muhammad, 2004) indicated that secondary school outputs are 
often not adapted to enroll in higher education institutions. 
Academic achievement is considered one of the important aspects of the mental activity that the 
student performs in school, and it is seen as a mental process of the first degree and classified as 
a cognitive variable (Al-Astal, 2010). Expression of what you learn (Okasha, 1999, p. 71), and it 
includes the cognitive, skillful and emotional aspects, and despite the breadth of the concept of 
academic achievement, it is what is called students’ achievement or their acquisition of what the 
educational system aims for, and it is closely related to the school (kumar, 1985, p10) Academic 
achievement is also considered a basic criterion for judging the extent of what the student can 
obtain in the future, as the general secondary school is concerned with the student’s grade and 
total score, as well as discovering the students’ different preparations (Milne, A, etal, 1986, p15). 
Undergraduate study is considered the epitome of the educational process, through which the 
student is formulated and prepared to participate in the management of life affairs, as his success 
in it reflects the growth and development of the society to which the student belongs, and 
accordingly it was necessary to make maximum use of the student’s abilities acquired during the 
various educational stages, especially the secondary stage, and harness them To develop his 
capabilities and raise his level of readiness during this stage. Although students are accepted at a 
high rate in the secondary certificate of the scientific and applied colleges, we find that the 
students’ academic level drops significantly during the university stage, which is an important 
indicator of the existence of a dilemma that requires standing on it and searching for immediate 
solutions to it in order to continue the success and excellence of students and increase their 
academic achievement. 

MATERIALS AND METHODS 
The study aims to find out the causes of the low level of students during the undergraduate level 
compared to the secondary stage, while proposing the optimal treatment for these causes by 
providing decision makers with all possible solutions drawn from the study outputs.  
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The statistical package (SPSS) is considered one of the most important and powerful programs 
used to study social phenomena and propose optimal solutions for them through various outputs 
represented in tables, figures, and so on. In view of the importance of this program and its 
effectiveness, it was used to study and treat the phenomenon of low level of students during the 
undergraduate level compared to the secondary stage, through the use of all techniques and 
capabilities available in the package after providing it with the inputs taken from the selected 
sample in order to analyze and study it carefully and extensively to derive outputs that support 
decision-makers. (Introduction to statistics, principles and analysis using SPSS, Prof. Mohamed 
Sobhi Abu Saleh, Yarmouk University and Prof. Adnan Mohamed Awad, University of Jordan) 
 

RESULTS AND DISCUSSION 
Descriptive statistics: 

Descriptive statistics for studied traits of, the sample of students of the College of 
Computer Science and Information Technology (Batch 2019) was studied in its various 
departments (science - technology - information systems), by entering the percentages and 
grades of students obtained in the secondary certificate with the cumulative average for the 
academic year (as an indicator of the level of university students) Where the subjects of the 
secondary certificate were placed in various students’ specializations and their differences in the 
form of fields, each field contains a specific symbol that symbolizes the subject, then a new field 
is chosen for the general average in the secondary certificate, and then another new field is 
chosen for the cumulative average, so that all fields are completed, through Data entry in the 
statistical program (SPSS) All data entered into the system are analyzed using the factorial 
analysis method to obtain the results coefficients shown below: 

Table No. (1): Correlation coefficient matrix 

Add 
Mathematics Chemistry Physics Biology Mathematics Religious 

Studies 
English  

Language 
Arabic 

Language Variables 

-.881 .107 -.074 -.618 -.516 
 

.357 .073 1.000 
Correlate Arabic 
Language 

-.223 .000 -.258 .409 -.306 -.732 1.000 .073 
English  
Language 

-.407 -.334 -.349 -.452 .171 1.000 -.732 .357 Religious Studies 
.260 -.587 -.084 -.2000 1.000 .171 -.306 -.516 Mathematics 
.504 .112 -.309 1.000 -.200 -.452 .409 -.618 Biology 
.479 .693 1.000 -.309 -.084 -.349 -.258 -.074 Physics 
.326 1.000 .693 .112 -.587 -.334 .000 .107 Chemistry 
1.000 .326 .479 .504 .260 -.407 -.223 -.881 Add Mathematics 

*The table was prepared by the researcher 

Table No. (1) is a matrix that shows the simple correlation coefficients between the variables of 
the study. This matrix helps in examining the general correlation structure, through which we can 
reach the main components that help in extracting the factors that give an explanation for the 
bulk of the variation in the phenomenon. Even though significant correlations were found, the 
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relationships between the variables were not highly correlated. Therefore, all variables were 
sufficiently interdependent to be used in the other analysis (Willging and Johnson, 2020). 

 Table No. (2): Prevalence valuesحفظ الترجمة

Extraction Initial  

.997 1.000 Arabic Language 

.866 1.000 English  Language 

.794 1.000 Religious Studies 

.772 1.000 Mathematics 

.782 1.000 Biology 

.899 1.000 Physics 

.893 1.000 Chemistry 

.983 1.000 Add Mathematics 
                                     * Extraction Method: Principal Component Analysis 

Table No. (2) contains the values of prevalence (participation), and the degree of prevalence of 
the variable is defined by the contributions of this variable in all factors and is measured by the 
sum of the squares of the coefficients of this variable in the various factors. Thus, the values of 
prevalence cannot be obtained before obtaining the factors, and also it can be said that they 
represent the ratio of the variation of the variables that the factors explain, and therefore they can 
be defined as the sum of the squares of the saturations of the studied factors with the variables. 

Table No. (3): Factors extracted 

Rotation Extraction Sums of Squared  
Loading 

Initial Eigenvalues 

Component Total % 
Cumulative 

% of 
variance 

total % 
Cumulative 

% of 
variance 

total 

2.548 35.768 35.768 2.861 35.768 35.768 2.861 1 
2.322 63.004 27.236 2.179 63.004 27.236 2.179 2 
2.250 87.323 24.319 1.946 87.323 24.319 1.946 3 
    98.362 11.039 .883 4 
    100.000 1.638 .131 5 

           * Extraction Method: Principal Component Analysis 
This technique is used since the Principal components generated could serve as indices of 
measuring the student’s performance (Aboagye and Mensah, 2016). Table No. (3), which 
represents the matrix of factors extracted from the total variables of the study and detailed as 
follows: 

Initial value: 
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As we have already mentioned, the values of the prevalence cannot be obtained before the 
factors, which in turn cannot be obtained except after obtaining the values of the prevalence. 
There are a number of methods for calculating the values of the prevalence used in the program. 
It is to set the initial value of the prevalence values as equal to the correct one for all variables. 

Abstraction: 

They are the values of prevalence for the study variables that were obtained after the extraction 
process. The above table gives us the eigenvalues obtained using the principal components 
method and extracted from the matrix of correlation coefficients. It is divided into three parts. 
The first part is concerned with the initial eigenvalues, the percentage contribution of each 
component to the total variance, and the cumulative percentage of the explained variance. The 
second component of the table is the sum of the squares of the saturation values after the 
summarization process. Before rotating the axes, we notice that the first three factors give us an 
explanation for the largest part of the total variance (about 87.323%) of the total variance. As for 
the third and last component of the table, it shows us the sum of the squares of saturations after 
the process of rotating the axes through these results. It also turns out that the first factor explains 
About 35.768% of the total variance of the study variables, the second factor explains about 
27.236% of the total variance of the studied variables, while the third factor gives us about 
24.319% of the total variance of the variables, and therefore the cumulative percentage explained 
by the first three previous factors is equivalent to about 87.223% of the total variance for the 
variables under study. Aboagye and Mensah (2016) stated that four criteria were used to 
determine the number of factors to rotate: a minimum Eigenvalues of 1.0, the screen test, a 
minimum loading of .45, and the interpretability of the factor solution. The first two PCAs can 
be seen that two principal components that should be retained for final analysis (El-Hashash and 
Shiekh, 2022). 

Initial Eigen Values 

These values represent the variances of the factors, and since we used the matrix of correlation 
coefficients in the process of extracting the factors, and thus all the variables are converted to the 
standard image, meaning that each of the study variables has a variance of one correct amount, 
and since there are 8 variables, the total variance is equal to 8. Eigenvalues greater than one rule 
state that when the correlation matrix is used for Eigen analysis only values greater than one 
should be included in the analysis. Using Eigen values greater than one rule (Aboagye and 
Mensah, 2016) 

Total 

This column contains the subjective values (factor variances), as the first factor is the one that 
gives the largest percentage of the explained variance, and the next one is the factor that explains 
the largest amount of the remaining variance, and so on. It is noted that the extraction process 
stopped at the fifth factor, because the value of the sixth factor variance is smaller from the 
correct one. 

Contrast Ratio (percentage of Variance): 
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This column shows the percentage of variance that each factor explains individually, and the 
ratio is calculated by dividing the factor variance by the total variance and multiplying by 100. 
For example, for the first factor, the variance percentage that it explains is: 

2.861
8 ∗ 100 =

The first three components accounted for 34.60%, 10.80%, and 8.78% of the item variance, 

respectively (Thang et al. 2011) 

  

Cumulative percentage): 

This column represents the cumulative percentage of the variance explained by the factors. We 
note that the first five factors give us an explanation for the largest part of the total variance 
(about 87.323%) of the total variance. The third principal component together with the first and 
second principal components accounts for 72.2% of the total variance in the data (Aboagye and 
Mensah, 2016). 

Extraction Sums of Square Loafing 

In this part of the table, the program keeps only the extracted factors, and sometimes there is a 
difference in the explained variance ratios. 

Rotation: 

  The values in this column represent the ratio of the variance explained by each of the factors 
after the rotation process, which is an attempt to maximize the variance explained by any of the 
factors through redistribution (it is noted that the ratio of the total variance explained after the 
rotation does not differ from before the rotation. Thang et al. (2011) reported that the rotated 
solution yielded three interpretable factors, an internal/controllable success attribution, a class-
related success attribution, and a task difficulty-related success attribution. However, in this 
rotated solution, there was a low communality for luck in the factor analysis for failure. In view 
of the fact that this was a reasonable solution, it was used for further analysis. 

Table No. (4): Factors extracted 

Principal Component 
3 2 1 

.034 -.173 -.981 
-.066 .874 -.211 
-.425 -.802 -.297 
-.478 -.491 .579 
-.029 .732 .479 
.886 -.128 .213 
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.934 .271 -.049 

.423 .133 .916 
                                * Extraction Method: Principal Component Analysis 
                                                 *Rotation Method: Promax with Kaiser Normalization 
Table (4) is related to the matrix of factors after rotating the axes, through which we can clarify 
the variables with high proportions within each factor as follows: 

* The first factor is Mathematics: Mathematics, in both its primary and specialized parts, 
constitutes the first factor that explains the greatest discrepancy among the three factors, about 
35% of the total discrepancy, as the saturation values of mathematics are significantly higher 
than the rest of the other subjects shown in the equation below: 

 

ଵܨ  = ܾܿ݅ܽݎܣ	0.981 + +ℎݐܽܯ	0.579   ℎݐܽܯ ݀݀ܣ	0.916

 

* The second factor, English and Biology: English and Biology constitute the second factor that 
explains the greatest variance after excluding the first factor by about 27% of the total variance, 
as the saturation values of biology are higher than the rest of the saturations of other subjects 
shown in the equation below: 

ଶܨ  = ℎݏ݈݅݃݊ܧ	0.874 + 0.802 ܴ݈݁݅݃ +   ݋݅ܤ 0.732

*The third factor, Physics and Chemistry: Physics and Chemistry constitute the third factor that 
explains the greatest variance after excluding the first and second factors by about 24% of the 
total variance. 

ଷܨ  = 0.886	ܲℎݕ +   ℎ݁݉ܥ 0.934

As for the rest of the other materials that did not appear in the previous equations, which are the 
literary course materials in the secondary certificate, they were deleted based on the low values 
of their correlation coefficients with the rest of the study variables shown in Table No. (1). 

Table No. (5): Matrix of correlation coefficients between the extracted factors 

3 2 1 Component 

.052 .027 1.000 1 

.180 1.000 .027 2 

1.000 .180 .052 3 

                                             * Extraction Method: Principal Component Analysis 

                                              *Rotation Method: Promax with Kaiser Normalization 
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Table (5) above shows the matrix of correlation coefficients between the factors obtained after 
the non-orthogonal rotation of the factors. It is clear that there is a decrease in the correlation 
coefficients between the different factors, as the highest value of the correlation coefficients 
between the factors is 0.180 between the second and third factors, meaning that the internal 
correlation of the factors is greater than Factors correlate with each other, and this is consistent 
with the general assumption of the factor analysis method. The first three principal components 
were retained as rules or indices for the classification of students’ performance according to 
Thang et al. (2011) and Aboagye and Mensah (2016). 

Table No. (6): Descriptive Statistics 

Maximum Minimum 95%condfidence 
Interval for mean 

Std. 
Error 

Std. 
Deviation 

Mean N  

Upper 
Bound 

Lower 
Bound 

84.00 
88.80 
83.10 
88.80 

75.60 
75.00 
63.30 
63.30 

82.6864 
83.0901 
97.3665 
82.5583 

80.8636 
81.5922 
47.9669 
80.7084 

.43546 

.36812 
5.7406 
.46171 

1.94743 
2.14647 
9.94300 
3.48586 

81.7750 
82.3412 
72.6667 
81.6333 

20 
34 
3 
57 

Score at High  1.00 
Secondary        2.00 
School             3.00 
                       Total 

72.95 
81.90 
66.11 
81.90 

59.93 
57.40 
59.77 
57.40 

68.0990 
69.5667 
70.6708 
68.2226 

64.3400 
65.7986 
54.8425 
65.5974 

.89800 

.92605 
1.8394 
.65525 

4.01599 
5.39973 
3.18586 
4.94704 

66.2195 
67.6826 
62.7567 
66.9100 

20 
34 
3 
57 

Score at            1.00 
University        2.00 
                         3.00  
                       Total 

 

Table (6) above contains a set of descriptive statistics on the final averages of students in 
the secondary and university levels, divided according to the courses (mathematics, biology, 
literature), respectively. In the secondary stage, it is noted that the mathematics course average is 
81.43, with a standard deviation of 1.95 and a standard error of 0.43. As for the university GPA 
for the same course, it is 66.22, with a standard deviation of 4 and a standard error of 0.89. 

It is also noted that the biology course average is 82.54 with a standard deviation of 2.15 and a 
standard error of 0.96, and the university GPA for the same course is 67.68 with a standard 
deviation of 5.6 and a standard error of 0.93. average math students. Romer (1993) found that 
class attendance is reflected significantly in the student’s GPA. Cohn et al (1995) and Devadoss 
and Foltz (1996) concluded that previous GPA and motivation affected positively the current 
GPA. 

With regard to the literary course, the mean value was 72.66 with a standard deviation of 9 and a 
standard error of 5. As for the university GPA for the same course, it was 62.75 with a standard 
deviation of 9 and a standard error of 1.9. These results show that the values of standard 
deviation and standard error are very high, which leads to extreme values affecting the average 
success in the secondary and university levels. In general, from these results, it is clear that 
mathematics is the best course, followed by biology, depending on the average success and 
standard error values for them. Difficulties in understanding and assimilating courses, inadequate 
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teaching methods, absenteeism, and insufficient communication between the professor and the 
student due to massification lead to an increase in the dropout rate (Echchafi et al. 2021). Also, 
orientation consists in enabling the individual to become aware of his characteristics and to 
develop them to choose his studies and professional activities in all the conjunctions of his 
existence with the joint concern of serving society and the development of his responsibility" 
(Guichard, 1994; Sánchez-Cardona et al., 2021). 

Conclusion: 

Through the process of analysis and the results extracted, we can say that primary and additional 
mathematics represent the most important factors influencing the results of students at the 
university level, followed by biology, physics and chemistry, in addition to, without a doubt, the 
basic subjects for the secondary certificate. Knowing that the process of extracting the factors 
influencing the total variance led to the final exclusion of materials related to the literary course 
from the analysis due to their weak connection with the courses that are taught to students in the 
faculties of computer science. 

 

REFERENCES 
 

Aboagye E.A. and C. A Mensah (2016). Principal Component Analysis of Students’ Academic 
Performance in Mathematics and Statistics. American Based Research Journal. 5(10): 1-10. 

Al-Astal, 2010). Expression of what you learn  

Al-Ashqar Ahmed, Introduction to Statistics Concepts and Methods, House of Culture - Amman 
(1999). 

Al-Haqbani, 2012; Al-Ohali, 2010; Al-Otaibi, 2009a; Al-Muqbel, 2009; Al-Jarf, 2007 

Choucair Faeq et al., Introduction to Statistics, Dar Al-Maysarah, Amman (2000). 

Cohn, E., S. Cohn, and J. Bradley. 1995. Note taking, working memory, and learning in 
principles of economics. Journal of Economic Education 26(4): 291-308. 

Devadoss, S., and J. Foltz. (1996). Evaluation of factors influencing students attendance and 
performance. American Journal of Agricultural Economics August: 499-507. 

Echchafi I., Y. Bachra, A. Benabid, M. Berrada and M. Talbi (2021). An Analytical Study of the 
Phenomenon of University Dropout: Causal Factors and Solutions: Case of the Faculty of 
Sciences Ben M’Sick, Morocco. Nat.Volatiles&Essent.Oils,2021;8(4):9268-9277 

El-Hashash, E. F., & Shiekh, R. H. A. (2022). A Comparison of the Pearson, Spearman Rank and 
Kendall Tau Correlation Coefficients Using Quantitative Variables. Asian Journal of Probability 
and Statistics, 20(3), 36-48. https://doi.org/10.9734/ajpas/2022/v20i3425 



 

9 
 

Gazeley, Louise & Dunne, Mairead .(2008). "Teachers, Social Class and Underachievement". 
British Journal of Sociology of Education, 29(5), p451-463. 

General Administration for Admission and Documentation of Certificates - Ministry of Higher 
Education and Scientific Research 

Guichard, J. (1994). Danvers (Francis). — 700 mots-clefs pour l’Éducation. Revue Française de 
Pédagogie, 107(1), 144–146. 

Hartog, Martin. Diamantis, Maria. Brosnan, Patricia, A.(1998). Doing Mathematics with your 
child, Teaching Children Mathematics, Vol,4. 

Hannifin, Robert. Scott, Barry(1998). Identifying Critical Learning Traits in a Dynamic 
Computer-based Geometry Program, The Journal of Educational Research, Vol.1. 

kumar,A.(1985). Pattern of the self-disclosure among orphan and non-orphan adolescents 
"Children Psychiatry 

Milne,A.etal(1986). Single parents working mother, and the educational achievements of school 
children "Sociology of education". 

Office of the Registrar of the Faculty of Computer Science and Information Technology - Al-
Neelain University. 

Okasha, 1999, p. 71. 

Raga Mahmoud Abu Allam, Statistical Analysis of Data Using the SPSS Program, Universities 
Publishing House - Cairo (2003). 

Romer, D. (1993). Do Students go to class? Should they? Journal of Economic Perspectives 7 
(3): 167-174. 

Sánchez-Cardona, I., Ortega-Maldonado, A., Salanova, M., & Martínez, I. M. (2021). Learning 
goal orientation and psychological capital among students: A pathway to academic satisfaction 
and performance. Psychology in the Schools, 58(7), 1432–1445. 
https://doi.org/10.1002/PITS.22505 

Thang S.M., P. Gobel, N.F.M. Nor and V.L. Suppiah (2011). Students’ Attributions for Success 
and Failure in the Learning of English as a Second Language: A Comparison of Undergraduates 
from Six Public Universities in Malaysia. Pertanika J. Soc. Sci. & Hum. 19 (2): 459 - 474. 

Willging P.A. and Johnson S.D. (2020). Factors that influence students’ decision to dropout of 
online courses. Journal of Asynchronous Learning Networks, 13(3):115-127. 

Ziegler, A. Stoeger, H.(2003). Identification of underachievement with standardized tests, 
student, parental and teacher assessments. An empirical study on the agreement among various 
diagnostic sources, Gifted and Talented International 18. 



 

10 
 

 

  


