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ABSTRACT 

 

The aim of this study is to understand the possible elements that contribute towards 

and hinder a students’ academic performance. Upon research, these factors are broadly 

classified into personal and school factors. The focus of this paper will be on the personal 

factors among these factors few are more dominant than others. The research study identifies 

these factors based on their degree of impact. Datasets related to the study are collected, 

cleaned, and analyzed to prove the claims made earlier on in the paper. Post analysis 

solutions are drawn to devise methods to tackle the issues faced by students to maximize 

academic improvement. 

 

Keywords:  Behavioral Analysis, Personal Factors, School Factors, Domestic Factors, Data 

Mining (DM) Principal Component Analysis (PCA), Scree Plot, Confirmatory Factor 

Analysis (CFA), Exploratory Data Analysis (EDA), Student Academic Performance (SAP). 

 

INTRODUCTION 

 

Student Behavior 

 

Student’s performance in academics and an institute’s rate of graduation have always 

been an important area of investigation for higher educational learning centers (Al-Hamad et 

al., 2021; Alshurideh et al., 2021; Shahzadi & Ahmad, 2011; Sultan et al., 2021). A research 

by Simmons, et al. deduced that a student’s family income level, mode of attending: full time/ 

part time, whether they have received grant aid, and completion advanced level classes in 

high school among other factors has a statistically important effect on college students (Al-

Maroof, 2021; Shahzadi & Ahmad, 2011). According to previous research, a students’ 

performance can be affected due to social, psychological, economic, environmental, and 

personal factors (Alsharari & Alshurideh, 2021; Alshurideh, ,2015; Mushtaq, 2012). It has 

been reported that a learner’s performance in school and higher institutes is influenced by 

various factors including a student’s learning ability, race, gender, etc.(Sumyea; Jiuyong; Lin; 

Esmaeil; Shane; Murray, 2019; Kurdi, Alshurideh, Salloum, Obeidat, & Al-dweeri, 2020). 

Additionally, motivation simulates energy and a sense of desire in students to stay committed 

to a subject, goal, field or job (Al-Maroof et al., 2021; Alshurideh, 2014; Gbollie & Keamu, 

2017). 

 

Data Mining 
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Virtually every educational organization is in the process of exploring and 

implementing data mining solutions to core problems some of which include the process of 

registering a new course, designing of new courses, student support, associations to alumina, 

etc. (Al Batayneh et al., 2021; Muley, Bhalchandra, Joshi, & Wasnik, 2016). Identification of 

factors that influence student academic performance is vital, so that timely and effective 

support can be provided to required candidates (Alameeri, Alshurideh, & Al Kurdi, 2021; 

Leo, Alsharari, Abbas, & Alshurideh, 2021). The data collected during enrolment and after 

the commencement of a course help provide an important information in assisting with the 

identification of potential risk indicators that is generally associated with poor academic 

performance (Amarneh, Alshurideh, Al Kurdi, & Obeidat, 2021; Sumyea et al.,  2019). As a 

result of this insight, institutions can allocate resources and staff more effectively. 

 

Motivation and Objective 

 

Studies have been conducted to understand and analyze factors that affect a student’s 

academic performance, making the investigation process of factors a topic of exceptional 

interest in the research of education (Al Kurdi, 2021; Turki, 2021). Researchers have been 

conducting analysis and research on academic achievement since the 1960s, and it has guided 

various educational policies regarding the state of admissions and approaches concerning 

dropout prevention (BAl Kurdi, 2020; Kassarnig et al., 2018) There is still a lack of sufficient 

studies that have been conducted to analyze the factors that can affect the SAP and in turn 

assist in improving the learners’ performance (Abaidoo, 2018; Akour, 2021). As we know, 

students are at the center of the learning process, and so, a study tailored to understanding 

their motivations and strategies, and about factors that hinder their learning becomes 

imperative seeing as how students themselves play a pivotal role in shifting their own 

learning and in acquiring enhanced academic achievement (Al-Khayyal, 2017). 

 

Factors Affecting SAP 

 

 
 

FIGURE 1 

CLASSIFICATION OF FACTORS THAT AFFECT A STUDENT'S ACADEMIC 

PERFORMANCE 

 

Personal Factors 

 

1. Individual Factors 
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A research conducted analysis on a wide spectrum of individual characteristics like 

personal history, perception, behavior, etc. (Alameeri, 2021; Alshamsi, 2021). Other studies 

used smartphones of students to collect data regarding student activity, mental health, social 

behavior, etc. (Alshurideh, 2019; Alshurideh, 2020; Bettayeb, 2020; Kassarnig et al., 2018). 

Both these research groups noticed a correlation the learner’s performance and all the feature 

categories, concluding that academic performance is not limited to a single aspect, rather 

multiple aspects of an individual’s life (Al Dmour, 2014; Alshurideh, 2019; Alshurideh, 

2019). A large research department at the intersection of education and psychology 

investigated the relation between a learner’s personality and its impact on performance. A 

study conducted relays that when someone’s concept of self matches what they feel, think, 

and do then they are able to realize their maximum potential (Cavilla, 2017; Al Kurdi, 2021). 

Students having optimal motivation show a certain edge compared to the rest of their peers 

because they tend to have adaptive attitudes and keep modifying their strategies based on the 

workload, situation, (Alhamad et al., 2021; Alsuwaidi, 2021; Gbollie & Keamu, 2017). 

 

2. Social Factors 

 

In regard to a learner’s “Social Interactions”, two approaches are dominant (Al 

Khasawneh et al., 2021; Ghazal et al., 2021; Kassarnig et al., 2018). The first focuses on the 

relation between a learner’s grades and other academic related measures and that of his/her 

peers based on a hypothesis specifying the similarity in learner and peer achievement, also 

known as the “peer effect” (Ali et al., 2021; Kassarnig et al., 2018). The second centers on 

the positive influence of having a central position in the student social network (Abu Zayyad 

et al., 2021; Almazrouei, Alshurideh, Al Kurdi, & Salloum, 2021). Majority of existing 

studies show that increased amount of time social media has a negative impact on a learner’s 

academic performance. Participating and communicating thoughts with others helps get 

clarity in certain aspects, especially as a student Communicating well in English also 

increases student confidence (Al Khasawneh et al., 2021; Alyammahi et al., 2021; Alzoubi & 

Aziz, 2021; Mushtaq, 2012). According to a study, it has been said that the influence of 

friends is more powerful than family seeing how they are the same age and in the same 

environment for long periods of (Aljumah, 2021; Alzoubi, 2021; Razak et al., 2019). 

 

3. Domestic Factors 

 

Family background deeply affects a child’s response and reaction to real world 

situations and performance (AlShehhi et al.,  2020; M. Alshurideh, Al Kurdi, Abu Hussien, & 

Alshaar, 2017; Alshurideh et al.,  2016). A study showed that low achievers typically came 

from families where their biological father wasn’t present (ALnuaimi et al., 2020; Onatsu-

Arvilommi & Nurmi, 1997). Studies have shown that great parenting style and active parental 

involvement have a positive correlation to academic outcomes (Alshurideh, Gasaymeh, 

Alzoubi, & Kurd, 2020; Shahzadi & Ahmad, 2011). A research conducted in Pakistan on 

university students showed that stress on a student from their home and family can have a 

negative impact on a student (Alzoubi, 2020; Mushtaq, 2012). 

 

School/University Factors and Academic Behavior 

 

This section discusses the school factors, which include academic behavior and 

student tendencies in and out of the classroom. Among these factors, unsurprisingly 

attendance is one of the factors considered in determining a student’s academic performance 

(Joghee, 2020; Rajab & Ramadhan, 2019). An ideal learning environment has the strongest 



Academy of Strategic Management Journal                                                                                Volume 21, Special Issue 4, 2022 

 

                 4  1939-6104-21-S4-06 
 
Citation Information: Nazir, M.I.J., Rahaman, S., Chunawala, S., Ahmed, G., Alzoubi, H.M., Alshuride, M., & AlHamad, A.Q.M. 
(2022). Perceived Factors Affecting Students Academic Performance. Academy of Strategic Management Journal, 21(S4), 1-
15. 

aspects of blended learning and traditional learning (Alzoubi & Yanamandra, 2020; Ismail, 

Mahmood, & Abdelmaboud, 2018). Additionally, good infrastructure motivates students to 

perform better (Chowdhry, 2014; Mehmood et al., 2019; Nuseir et al., 2021). 

 

METHODOLOGY 

 

Focus and Approach of the Paper 

 

In this paper, a theoretical study is first conducted to understand the possible factors 

that may affect SAP. The paper then classifies these factors as personal and school factors, 

while focusing on the personal factors. A dataset is selected to conduct a practical 

investigation on the personal factors affecting the SAP (Alzoubi et al., 2019; Cortez & Silva, 

2008). Basis the theoretical study, all the potential factors is chosen from the selected dataset. 

These attributes are then pre-processed using a data mining technique called PCA to 

understand if they do in fact affect the SAP. After this, the grades are pre-processed using 

CFA to check if they grades are strongly positively correlated. If so, the grades are combined 

as one and the rest of the factors are then compared to the grades using EDA to examine to 

what degree these factors affect the SAP. Depicted in Fig. 2 is the paper methodology 

adapted for this study. 

 

 
FIGURE 2 

PAPER METHODOLOGY ADAPTED IN THE RESEARCH 

 

Dataset 

 

1. Introduction to the Dataset 
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A sample dataset has been taken from an open source site ‘UCI Machine Learning 

Repository’ to identify which factors affect a student’s academic performance (Cortez, 2014). 

This dataset was published on the website on November 27, 2014. It contains data collected 

from the students in a school located in Portugal. It contains 32 attributes regarding factors 

that may affect a student’s academic performance. It contains the marks of 3 tests conducted 

in the subject of math (Haitham, 2019; Cortez & Silva, 2008). These attributes of this dataset 

have been described in the ‘data world’ open source site in detail (Alnazer, Alnuaimi, M. & 

Alzoubi, 2017; Cortez, 2017). Additionally, these pre-processed student attributes have also 

been explained in a data mining study (Cortez & Silva, 2008). 

 

Computational Environment 

 

PCA and CFA are conducted using RStudio. EDA is then conducted to verify the 

claims made from the PCA using Python 3 code in Jupyter notebook by importing the pandas 

and matplot libraries for plotting graph points to show the degree of effect that each of the 

identified factors have on a student’s class performance. 

 

Discussion 

 

The dataset is cleaned and then PCA and CFA are conducted on the dataset. The 

outputs of these analyses (PCA and CFA) are then used as the basis for the EDA that is 

conducted in the section 4.1 of this paper. PCA is a method used to identify important 

variables from a high dimensional dataset (Chaudhary, 2020). It is a statistical analysis 

method that allows variables to be regrouped into a smaller number of variables, called 

components. Variables are regrouped in such a way that the first, newly created, component 

(PC1 in this case as shown below) contains a maximum of variation (Hayden, 2018). The 

essence of CFA is to check how well the measured variables represent the number of 

constructs (Solutions, 2013). CFA was carried out on 3 variables: G1, G2, G3 to reduce their 

dimensions to a single new variable: ‘G’, indicating average grade. The outputs of these two 

analyses are then used as the basis for the EDA. This analysis is used to perform 

investigations on given data to discover patterns and to verify hypothesis made by generating 

visual graphical representations and with the help of summary statistics (Patil, 2018). 

 

PCA using RStudio 

 

Preliminary Stage: Since PCA in RStudio works only with numeric values, the 

dataset was processed, and certain changes were made to non-numeric entries which have 

been summarized below: 

 
• Address - student's home address type (binary: 1 - urban; 0 - rural) 

• Famsize - family size (binary: 0 - less or equal to 3; 1 - greater than 3) 

• Pstatus - parent's cohabitation status (binary: 1 - living together; 0 - apart) 

• Guardian - student's guardian (numeric: 0: 'father'; 1: 'mother'; 2: 'other') 

• Schoolsup – extra school support (binary: 0 – no; 1 - yes) 

• Famsup - family support (in education) (binary: 0 – no; 1 - yes) 

• Paid - extra paid classes within the course subject (binary: 0 – no; 1 - yes) 

• Activities - extra-curricular activities (binary: 0 – no; 1 - yes) 

• Nursery - attended nursery school (binary: 0 – no; 1 - yes) 
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• Higher - wants to take higher education (binary: 0 – no; 1 - yes) 

• Internet - Internet access at home (binary: 0 – no; 1 - yes) 

• Romantic - with a romantic relationship (binary: 0 – no; 1 - yes) 

 

Scree Plot 

 

 
 

FIGURE 3 

SCREE PLOT 

 

As shown in Fig. 3, we can observe that PC1 captures the most variation, PC2 

captures the second most, and so on (Datavizpyr, 2020). The essence is that the first 2-3 PCs 

should suffice in describing the crux of the data and this becomes visible when the steep 

curve on the plot quickly flattens out after the first few initial PCs. 

 

PCA Biplot 

 

The plot in Fig. 4 shows the attributes as vectors. The bottom and the left axes of the 

plot are used to read the PCA scores of the samples i.e., the dots. The top and right axes are a 

part of the loading plot. They are used to read how strongly each characteristic, that is how 

strongly each vector influences the PCs (Ngo, 2018). 
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FIGURE 4 

PCA BIPLOT 

 

A PCA biplot represents: 

 

• PC scores of data – dots 

• Loadings of the variables’ vectors 

 

The further the vectors are from a PC origin, the more the influence they have on that 

PC. One important thing to note about loading plots is how variables displayed in the plot 

correlate with one another (Ngo, 2018). The basic idea is that an acute angle implies positive 

correlation between the attributes and on the other hand a large or obtuse angle suggests 

negative correlation between the variables. In addition, a 90° angle implies that there is no 

correlation between two characteristics. 

 

So, for example: 

 

• G1, G2 and G3: The vectors are close, forming an acute angle between them, because 

of this we conclude that the variables they represent are positively correlated. 

• Internet and health: As they meet each other at approximately 90°, hence we conclude 

that they are not likely to be correlated. 

• Failures and study time: They form an obtuse angle, so we infer that they are 

negatively correlated. 

 

 
 

FIGURE 5 

LOADINGS PLOT 

 

Observations 

 

From the loading plot as shown in Fig. 5, we can select the attributes that are farthest 

away from the point of origin, so in descending order the key personal factors identified are 

as follows: 

 
• G1, G2, G3 

• Daily and weekend alcohol consumption 

• Outings 



Academy of Strategic Management Journal                                                                                Volume 21, Special Issue 4, 2022 

 

                 8  1939-6104-21-S4-06 
 
Citation Information: Nazir, M.I.J., Rahaman, S., Chunawala, S., Ahmed, G., Alzoubi, H.M., Alshuride, M., & AlHamad, A.Q.M. 
(2022). Perceived Factors Affecting Students Academic Performance. Academy of Strategic Management Journal, 21(S4), 1-
15. 

• Free time 

• Mother’s and Father’s education 

 

Since the angle between the two vectors: Walc and G1/G2/G3 is > 90 we can 

conclude that there is a negative correlation between grades and alcohol consumption. There 

is an acute angle between the parents’ education and the student’s academic performance, but 

since the angle is not very close, we can conclude that there is a positive correlation between 

the two factors but not a very strong one. 

 

CFA Using RStudio 

 

 
 

FIGURE 6 

CFA ON G1, G2, G3 

 

Observations 

 

The strong green lines shown in Fig. 6 indicate that there is a strong positive relation 

between the variables. 

 

G1 has a value of 0.87, G2 has a value of 0.98 and G3 has a value of 0.92. 

CFA reduced the dimensions of G1, G2 and G3 to a single joined variable G hence reducing 

the dimensions of the data, further simplifying analysis. 

 

ANALYSIS AND RESULTS 

 

Exploratory Data Analysis 

 

This analysis was done to get a visual depiction of the extent of how each factor 

affects a student’s academic performance and prove the results and conclusions drawn from 

the principal component analysis. Bivariate analysis is conducted in the following section. 

The factors considered for this analysis are the factors identified from the PCA in section 

3.4.2 of the paper. The following graphs are plotted: 

 

Table 1 

EXPLORATORY DATA ANALYSIS 

Graph x-Axis y-Axis 

A Daily Alcohol Consumption (Dalc) Average Grades (G) 

B Weekend Alcohol Consumption (Walc) Average Grades (G) 

C Outings (goout) Average Grades (G) 
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D Amount of Free Time (freetime) Average Grades (G) 

E Mother’s Education (Medu) Average Grades (G) 

F Father’s Education (Fedu) Average Grades (G) 

 

A.  Dalc vs. G 

 

 
 

FIGURE 7 

WORKDAY ALCOHOL CONSUMPTION VS GRADES 

 

Figure 7 exhibits the graph where the grades are displayed on the x axis and the 

students having alcohol consumption daily is on the y axis. From the graph, the researchers 

observe there is a strong negative correlation between a student’s academic performance and 

the regularity of alcohol consumption. 

 

B. Walc vs. G 

 

 
 

FIGURE 8 

WEEKEND ALCOHOL CONSUMPTION VS GRADES 

 

From the graph depicted in Fig. 8, it is evident that weekend alcohol consumption 

does not have a weak negative correlation to a student’s grades. So even though students 

consuming more alcohol on the weekends do not score as high as the student’s that consume 

less alcohol, they still do get affected. 

 

C. goout vs. G 
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Figure 9 

OUTINGS WITH FRIENDS VS GRADES 

 

The graph depicted in Fig. 9 shows that outings do not have a significant impact on 

grades. However, students that go out an average amount have scores higher than the ones 

that do not go out or go out too frequently. 

 

D. freetime vs. G 

 

 
 

FIGURE 10 

FREE TIME AFTER SCHOOL VS GRADES 

 

The graph depicted in Fig. 10 shows the effect of outings frequented on a student’s 

academic performance. The x axis represents the student’s free time and y axis depicts the 

grades. As evident, no clear pattern can be noted or drawn from the graph. 

 

E. Medu vs. G 

 

 
 

FIGURE 11 



Academy of Strategic Management Journal                                                                                Volume 21, Special Issue 4, 2022 

 

                 11  1939-6104-21-S4-06 
 
Citation Information: Nazir, M.I.J., Rahaman, S., Chunawala, S., Ahmed, G., Alzoubi, H.M., Alshuride, M., & AlHamad, A.Q.M. 
(2022). Perceived Factors Affecting Students Academic Performance. Academy of Strategic Management Journal, 21(S4), 1-
15. 

MOTHER’S EDUCATION LEVEL VS GRADES 

 

So, from the graph in Fig. 11 we can draw that even though the mother being less 

educated does not have a very significant impact on the grades, we can still see that some of 

the highest grades are of student’s whose mother has a comparatively high level of education. 

 

F. Fedu vs. G 

 

 
FIGURE 12 

FATHER’S EDUCATION LEVEL VS GRADES 

 

Lastly, from the graph in Fig. 12 we notice, like the mother’s education the father’s 

education level does not have a significant impact on the student’s academic performance. 

However, in both cases, the students whose parents are not educated do not perform 

exceptionally well. Showing that the parent’s education level has a loose positive correlation 

on the student’s performance. 

 

CONCLUSION AND FURTHER RESEARCH 

 

The above study was conducted to get an insight into the factors that affect a student’s 

academic performance and to what degree certain factors do. By understanding the reasons of 

good or bad performance the educators can come up with solutions on how to enhance the 

quality of learning for the students who really need it and continually motivate the ones who 

are already performing well to keep doing better as motivation has a positive impact on 

students. This study identified the key factors out of the multiple attributes presented in the 

dataset. The selection of these certain factors was made as these factors showed the highest 

level of variation. To prove the claims made in conclusion of the principal component 

analysis, exploratory data analysis was conducted on the processed data and depicted visually 

by plotting points using graphs. Looking into the results of the factors can help make a big 

change if these measures are investigated. Analysis can be conducted for individual schools 

independently as they may all have different key factors and steps can be taken accordingly. 

These analyses can be conducted at regular intervals to see how changes made have affected 

students and if the impact was positive or negative and then study can be modified according 

to the results generated. 
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