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ABSTRACT

This study examines the relationship between graduate
attributes of 150 Bachelor of Science in Information
Technology (BSIT) students and Java programming. The
study focuses on graduate-level skills like problem-solving
abilities, communication, and problem analysis in relation to
Java programming elements like classes, file handling, and
methods. A 5-point Likert scale rating is incorporated into the
survey questionnaire design in order to quantitatively evaluate
the responses. The study makes use of the Jamovi application
as a statistical spreadsheet. The outcome shows a good
relationship between the characteristics of BSIT graduates,
such as communication, problem-solving skills, and problem
analysis, and Java programming elements like classes, file
handling, and methods. Additionally, some BSIT students find
it difficult to use complicated methods, indicating the
necessity for instructional strategies, practical projects,
assessments, and peer programming exercises.

Key words : classes, communication, computing problems,
file handling, Java programming, methods, problem analysis,
students, technology.

1. INTRODUCTION

The difficulty of building an efficient pedagogy for teaching
computer programming languages to students is one that
universities in developing and some industrialized nations are
currently facing [4]. In recent years Java programming a
popular programming language is used in computing
education [2] and is rated as the second most active language
in the world based on GitHub active repository statistic [3].
Although, Java programming is perceived to be a difficult
subject. The educated programmer is in demand in the local
and international market in creating computer application [7].
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Teaching Java in educational systems presents challenges for
teachers and students due to its complex nature and steep
learning curve [1].

As the world becomes more uncertain due to the speed at
which technology is developing and the nature of employment,
combined with other equally, if not more, worrisome social
and political disturbances, the assurance of graduate traits
crucial to citizenship and employability becomes even more
crucial [9]. The increasing demand for Information
Technology (IT) professionals including Java programmers is
rising and hence the pressure on IT institutions to train more
and more students in this technical area is becoming crucial
[13]. For information systems engineers, software engineers,
and programmers in general, having strong technical
programming skills is essential. Nevertheless, in order to
succeed in the workplace, individuals also need to have the
necessary  soft  skills, such as  communication,
problem-solving, and teamwork [11].

Developing programming skills is not an easy task for teaching
and learning. Recently, research has been made in order to
study the difficulties that students have for learning
programming [8]. Programming is one of the essential and
most difficult skills to learn in the computer field and other
disciplines. Programming can seem more troublesome for
novices who have not learned programming concepts, usage
and other basic programming skills [14]. Programming is a
difficult task that requires the creation of new ideas, thinking,
and creative skills [5]. There is no doubt that learning
computer programming at a young age is helpful for all
students at least in their everyday life. The benefits of learning
programming help young students to gain advantages in
thinking, processing and communication [10].

Acquiring computer programming knowledge necessitates
having complex and challenging problem-solving, coding, and
computational skills [6]. Problem analysis is crucial for
creating solutions to complex issues, but students face
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challenges in identifying classes, characteristics, methods, and
associations, and mapping them to program code [12]. These
challenges are also obvious in the Bachelor of Science in
Information Technology (BSIT) degree at Surigao del Norte
State University (SNSU), where students struggle to master
computer programming like Java programming language
despite the school's emphasis on the matter. Presently,
research on correlation between Java Programming and BSIT
Graduate Attributes in university has not yet been conducted.
This prompted the researcher to conduct the study on
determining the correlation of BSIT Graduate Attributes such
as communication, knowledge for solving computing
problems, and problem analysis versus classes, file handling,
and methods of Java Programming language. Furthermore, the
study's findings provide a clear framework for taking the
required steps and recommendations to guarantee that the
undesirable gap will be closed in order to maintain the
university's BSIT program's high standard of education.

1.1 Conceptual Framework

Figure 1 depicts the association between BSIT graduate
attributes in terms of communication, knowledge for solving
computing problems and problem analysis as related to
classes, file handling, and methods. The study's conclusion
will depend on how the features of the Java programming
language relate to the traits of a BSIT graduate. The
components of the Java programming language and the
characteristics of graduates determine whether or not BSIT
students are ready for the demands of the workforce.

BSIT Graduate
Attributes
1. Communication
2. Knowledge for solving
computing problems
3. Problem Analysis

The Correlation
between Java

1 Programming and
BSICT Graduate
> Attributes of
Information
v Technology
Students
Java Programming
Language
1. Classes
2. File Handling
3. Methods

Figure 1: Conceptual Framework of the Study
2. METHODOLOGY

The questionnaire was designed to examine the relationship
between the graduate attributes of 150 Bachelor of Science in
Information Technology (BSIT) students and Java
programming. The study focuses on graduate-level skills like
problem-solving abilities, communication, and problem
analysis in relation to Java programming elements like classes,
file handling, and methods. There were 150 students from the
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Bachelor of Science in Information Technology program are
selected as the respondents of the study. A Likert scale rating
is used to quantitatively assess the responses of the students. It
is made up of 5 scales: (1) agree, (2) strongly agree, (3) maybe,
(4) disagree, and (5) strongly disagree. Google Forms was
used for the administration of the survey. The collected
responses were tallied, and the data were downloaded to
Jamovi, a new ‘“3rd generation” statistical spreadsheet
designed from the ground up to be easy to use. The mean,
median, standard deviation, skewness, and kurtosis were
calculated using descriptive statistics.

3. RESULTS AND DISUSSION

The following table and graphs below illustrate descriptive
statistics regarding the correlation of students' Java
programming across four categories: classes, file handling,
and methods versus BSIT graduate attributes such as
communication, knowledge for solving computing problems,
and problem analysis.

Descriptives

Skewness Kurtosis
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Figure 2: Descriptive Analysis Result

Figure 2 contains the descriptive analysis in which it clearly
states that all variables have means and medians relatively
close to each other, indicating symmetric distributions. The
standard deviations are relatively low, indicating the data
points are close to the means. All variables show positive
skewness, with values ranging from 0.338 to 0.586, indicating
that the right tail is longer or fatter than the left. All variables
have negative kurtosis, ranging from -0.467 to -1.031,
suggesting that the distributions are flatter than a normal
distribution.
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Communication

2 3 4
Figure 3: Classes and Communication

Figure 3 shows a scatter plot which demonstrates a strong
positive correlation between "Classes™ and "Communication”
with a linear trend line. As the number of "Classes" increases,
the "Communication” scores also tend to increase. The data
points are distributed evenly along the trend line, but there is
variability within each class level. The "Classes" variable may
represent different levels of education, training, or experience.
The strong linear relationship suggests a high positive
correlation coefficient (close to +1).

Figure 4 shows the scatter plot which reveals a positive
correlation between communication and file handling skills,
suggesting that as individuals improve their communication
skills, their file handling skills also improve. This suggests that
better communication skills are linked to better organizational
and technical skills, such as file handling. Further statistical
analysis could provide more detailed insights into this
relationship.

File Handling

(X]
L

1 2 3 4

Communication
Figure 4: File Handling and Communication
Figure 5 shows a scatter plot which suggests that there is a

positive relationship between Communication and Methods,
meaning that as Communication increases, Methods tends to
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increase as well. However, the spread of the points around the
trend line indicates that this relationship is not very strong, and
there may be other factors influencing the Methods variable.

Methods

(N}
w 4
Iy

Communication

Figure 5: Methods and Communication

Figure 6 shows a scatter plot which suggests that there is a
positive relationship between Knowledge for solving
computing problems and the number of Classes, meaning that
as Knowledge increases, the number of Classes tends to
increase as well. However, similar to the first plot, the spread
of the points around the trend line indicates that this
relationship is not very strong, and there may be other factors
influencing the Classes variable.

.

. %
- *
s 8

s « 3

0 4 4

o 3

@ . e !

© H . +

© .
- ..

24
) i
v ¢ M
I , ¢ s . .
H ]
8 g * o .
" . .
. * .
14

1 2 3 4

Knowledge for solving computing problems
Figure 6: Knowledge for solving computing
problems and Classes

Figure 7 shows a scatter plot which suggests that there is a
positive relationship between Knowledge for solving
computing problems and File Handling, meaning that as
Knowledge increases, File Handling tends to increase as well.
However, similar to the previous plots, the spread of the points
around the trend line indicates that this relationship is not very
strong, and there may be other factors influencing the File
Handling variable.
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analysis abilities could lead to a more sophisticated or

numerous uses of classes. However, as with the previous plot,
1 * ¢ : there is variability in the data, meaning not all individuals with
* : the same level of problem analysis skill use the same number
of classes. This variability is reflected in the dispersion of
points around the trend line.

w
L

File Handling

3 3 3

2 3 4

Knowledge for solving computing problems

Figure 7: Knowledge for solving computing 2
problems and File Handling

Figure 8 shows a trend line which suggests a positive
correlation, indicating that as the knowledge for solving
computing problems increases, the use or variety of methods 1 2 3

also increases. There is some dispersion around the trend line, Problem Analysis

with points scattered above and below it. However, the overall Figure 9: Classes and Problem Analysis
trend remains upward. There is a higher density of points
around the middle of the x-axis (around 2 to 3) and the y-axis
(around 2 to 2.5), indicating that most observations fall within 41
this range. The scatter plot indicates that individuals with
higher knowledge for solving computing problems tend to
utilize more methods. This positive correlation suggests that
enhancing one's problem-solving knowledge could lead to a
broader application of methods. However, there is variability
in the data, as not all individuals with the same level of
knowledge use the same number of methods.
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Figure 10: File Handling and Problem Analysis

Methods

Figure 10 shows a scatter plot that indicates a strong positive
correlation between problem analysis skills and file handling
capabilities. Individuals with better problem analysis skills
tend to have better file handling abilities. This strong
correlation suggests that enhancing problem analysis skills can
lead to significant improvements in file handling. The
relatively tight dispersion around the trend line indicates that

* : _ ? ‘ this relationship is more consistent and less variable compared

Knowledge for solving computing problems -
. . . to the previous plots.
Figure 8: Knowledge for solving computing problems and
Methods
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Figure 9 shows a scatter plot which suggests that individuals
with better problem analysis skills tend to use more classes.
This positive correlation indicates that enhancing problem

178



Jessica Rose E. Fernandez et al., International Journal of Advanced Trends in Computer Science and Engineering, 13(4), July - August 2024, 175 - 180

Methods
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Figure 11: Methods and Problem Analysis

Figure 11 shows a scatter plot shows the relationship between
"Problem Analysis" and "Methods". There is a trend line
indicating a positive correlation between the two variables. As
"Problem Analysis" scores increase, "Methods" scores also
tend to increase. The data points are scattered around the trend
line, indicating some variability but a generally positive
relationship. There is a wide range of "Methods" scores for
each "Problem Analysis" score, suggesting that other factors
might also influence the "Methods" scores.

4, CONCLUSION AND RECOMMENDATION
Conclusion

The survey findings provide valuable insights into the
programming capabilities of 150 BSIT students across these
areas. While many students agree they have basic knowledge,
others may struggle with more complex method utilization.
Targeted instructional strategies could help bridge this gap and
improve overall competency in method usage. There is a need
for further emphasis on class implementation in java
programming language to ensure students gain a more robust
and uniform understanding of this critical programming
concept. Enhancing instructional support in file handling
techniques could help standardize students' proficiency in this
area.

Recommendation

To improve Java class implementation competency,
instructors should assign practical projects, provide regular
assessments, and incorporate real-world file operations
projects. Additional learning resources, tutorials, peer
programming exercises, and interactive coding sessions can
help students identify and overcome challenges, enhance their
understanding of object-oriented programming principles, and
improve their proficiency in various methods.
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