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Abstract

Purpose — This study explores the relationship between proficiency in Java subdomains
and success in the ITS Certification Examination. By identifying which subdomain scores
most strongly predict certification outcomes, this research provides insights to help
enhance instruction and review programs for Java learners. Utilizing a dataset of 155
individuals, the study analyzed the relationship between scores in each subdomain and
the final examination scores, determining pass/fail status based on a 70% passing
threshold.

Method - Using a correlational design, the study analyzed the scores of 155 students from
five Java subdomains (Java Fundamentals; Data Types, Variables, and Expressions; Flow
Control Implementation; Object-Oriented Programming; Code Compilation and
Debugging) and their corresponding total ITS exam scores. Pearson’s correlation
coefficient was calculated to determine the strength of correlation between subdomain
performance and certification success.
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Result — All subdomains showed strong positive correlations with the ITS exam scores.
Code Compilation and Debugging had the highest correlation (r = .987), followed by Flow
Control Implementation (r = .944), Java Fundamentals (r = .940), and Object-Oriented
Programming (r = .896).

Conclusion — Mastery in Java subdomains, particularly in OOP and Exception Handling, is a
significant predictor of ITS exam success. These findings highlight the need for enhanced
emphasis on these topics in instruction and review programs.

Recommendations — Educators must focus on project-based learning and continue core
concept reinforcement in OOP and debugging. Certification authorities should frequently
adjust the relative importance of the subdomains to keep the certification requirements
up-to-date with industry trends.

Research Implications — The findings contribute to the growing body of literature linking
programming subdomain mastery to standardized assessment performance, supporting
evidence-based instructional design.

Practical Implications — The results can be used to refine academic curricula, enhance
student review programs, and inform the development of competency-based learning
interventions that align with certification standards.

Keywords — Java programming, subdomain proficiency, ITS certification, OOP, exam
performance, correlation

INTRODUCTION

Java remains one of the most popular programming languages; it drives corporate
software, mobile applications, and cloud computing. Yadav et al. (2020) state that Java
adapts well and runs on many platforms, so knowing it helps people in school and at
work. On that account, Java appears in many computer science and information
technology courses. Many programs also certify a developer's skill with the language. The
Java Information Technology Specialists (ITS) Certification became a reliable way to verify
what a person knows about basic Java programming. Zhang et al. (2023) report that the
certification test provides a clear way to measure a person's abilities. Companies that
search for trained workers increasingly prefer this test. Acquiring a known Java
certification connects directly to better jobs and higher pay, as well as career growth.
Patel et al. (2023) and Kumar & Bhatt (2021) support this. Passing certification exams like
the Java ITS takes effort; these exams check many programming abilities. They are
generally split into sections like Java Fundamentals, Data Types, and Variables, in addition
to Expressions, Flow Control, Object-Oriented Programming (OOP), and Code
Compilation and Debugging (Smith & Johnson, 2022). Knowing these sections well helps
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a person pass the test. It also helps in building Java applications in actual situations
(Santos et al., 2024). Previous research points out that knowing certain subdomains,
especially Object-Oriented Programming in addition to Exception Handling, foretells a
good outcome on Java certification exams (Singh & Mohapatra, 2021; Sharma & Kaur,
2022). Students may spend much effort on areas that do not affect their final scores,
which hurts their readiness for the test (Gomez et al., 2022). Knowing how specific
subdomain skills relate to certification success offers a clearer path for improving how
people learn, how they plan their study, and how they test their knowledge. This study
addresses this gap by examining the correlation between students' performance in key
Java subdomains and their overall success on the Java ITS Certification Examination.

The term “examination success” in this research is the basic accomplishment of a
passing score, the score by which at least 700 points out of 1000 should be achieved in
the Java ITS Certification Examination. Additionally, success in the examination means
that the candidate has exhibited proficiency in the five main Java subdomains (Java
Fundamentals; Data Types, Variables, and Expressions; Flow Control Implementation;
Object-Oriented Programming; and Code Compilation and Debugging) up to the level of a
graduate ready for the Java programming field.

Drawing from a dataset of 155 examinees, this research seeks to identify which
subdomains are most predictive of passing scores. The research questions guiding this
investigation are as follows:

1. What are the student performance statistics for the Java ITS Certification

Examination, both overall and across its subdomains?

2. Is there a statistically significant correlation between proficiency in individual Java
subdomains (Java Fundamentals, Data Types, Variables and Expressions, Flow
Control Implementation, Object-Oriented Programming, and Code Compilation
and Debugging) and overall success in the Java ITS Certification Examination?

Corresponding to these questions, the study posits the following hypotheses:
1. H1: There will be a positive correlation between proficiency in each Java
subdomain and the overall score in the Java ITS Certification Examination.

2. Ha2: Certain Java subdomains will exhibit stronger correlations with overall
certification success compared to others.

Analyzing the provided examination dataset reveals substantial variability in
performance across the subdomains. Some students excel in Java Fundamentals while
struggling in areas like Code Compilation and Debugging, indicating uneven preparation
or understanding. This variability reinforces the importance of identifying which
subdomains most heavily influence exam outcomes, particularly when only a smaller
number of students reach the passing score threshold of 700 (Smith & Taylor, 2022). Such
insights can help shape evidence-based interventions. Educators can design targeted
instruction and enrichment activities in areas shown to be most predictive of success.
Training institutions can develop adaptive learning paths that provide more support in
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weaker areas like Flow Control or Debugging. Students, too, can focus their study efforts
more strategically, prioritizing high-impact subdomains such as OOP and Java
Fundamentals, as supported by both literature and this study's findings (Yadav et al.,
2020; Zhang et al., 2023). Furthermore, certification bodies may find value in these results
when reviewing the structure and weighting of their exams. If some subdomains
demonstrate only weak correlations with overall performance, it may suggest a need to
reassess their role in the assessment process to ensure the exam accurately reflects
essential programming competencies (Hall & Lewis, 2023).

Purpose and Significance of the Study

The main objective of this research is to quantitatively examine the correlation
between skill in specific Java subdomains and overall success on the Java Information
Technology Specialists (ITS) Certification Examination, using empirical data from actual
exam takers. This analysis not only improves our understanding of how specific skills
affect certification success, but it also gives practical recommendations for vital
stakeholders in Java education and personnel development.

For Educators, in addition to Curriculum Designers - This study helps to change a
curriculum. Prior research on different approaches shows that successful programming
depends on organized and intense learning. Schools and colleges can align their teaching
with goals based on facts when they know which subdomains predict test scores. Object-
Oriented Programming, besides Java Fundamentals, is one of these. This approach allows
educators to put teaching time plus content design into skills that have a large effect;
they do not spread effort evenly across all subdomains. A specific curriculum makes sure
that students meet test requirements; it also prepares them better to solve programming
problems in the real world.

For Students - Understanding which subdomains connect most with test results helps
students plan successful study times. Students can focus on the important areas; instead
of using a general approach, this makes their preparation more effective. That method,
which uses data, lets students use their study time well. They focus on skills that are most
important for test success, like fixing code and understanding object-oriented rules; this
method, when used with structured review tools and practice tasks, also improves what
students know about concepts. It also builds their confidence before the certification test.

For Certification Providers - This research gives facts and favorable feedback to the
Java ITS test's current design. Some subdomains sometimes show a weak connection
with the total test score. Such results are crucial in maintaining the Java ITS test as a
credible and reliable indicator of Java competencies, which employers deem necessary
(Mahmood & Arshad, 2022). Aligning certification exams to what is demanded by the
world of work not only increases the credibility of the credential itself but also its value to
employers looking for students who are job-ready (Binkley et al., 2019).
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LITERATURE REVIEW
Theoretical Framework

Based on the study of Bradesko and Mladenic (2020), predictive models employ
learning analytics—these models show which students do not pass programming exams;
they also evaluate student performance in specific curriculum areas. This observation
matches the findings of Choi and Kim (2021). Their work stated that certain coding skills,
such as arranging logic and creating algorithms, along with correcting errors, connect
directly to scores on programming certification exams. Although many studies talk about
what determines programming success, many students still struggle with it. Galadanci
(2019) and Watson et al. (2014) point these issues out. Ranjeeth, besides Padayachee
(2024), further held that educational research has not yet found a specific group of
teaching, thinking, or setting factors that consistently raise programming ability. This
inconsistency suggests the need for research approaches that focus on identifying critical,
measurable subskills within programming domains, especially in the context of
certification readiness. The current study is based on the idea that learning programming,
like other difficult skills, is a process of growth. Competency-based education frameworks
and established theories of skill acquisition provide strong support for this view. One such
theory is the Dreyfus Model of Skill Acquisition, which posits that learners progress
through five stages: Novice, Advanced Beginner, Competent, Proficient, and Expert
(Dreyfus & Dreyfus, 1980). A competent or proficient programmer is expected to
demonstrate working knowledge and application of essential programming concepts
such as data structures, control flow, algorithm design, and object-oriented programming
(Venables et al., 2022). These subdomains are not isolated skills but rather interconnected
building blocks that contribute to a developer's holistic problem-solving ability (Lister et
al., 2021).

Therefore, proficiency in subdomains like Object-Oriented Programming or Code
Compilation and Debugging may serve as a strong predictor of overall exam success.
Empirical evidence supporting this correlation will validate the exam's alignment with real
programming competencies. In contrast, if particular subdomains show weak
associations with overall achievement, it may indicate flaws in the exam design or signal
that such subdomains are less important at the desired skill level. Such discoveries can
facilitate the improvement of the examination's format as well as the educational
methods utilized in students' preparation for it (Hazzan & Lapidot, 2020). Research has
proven that technical skills at a high level, which are the skills that are ascertained by
certification exams, play a decisive role in hiring decisions, job readiness, and professional
advancement (Ali et al., 2020; Zhang et al., 2023). Besides being the instruments through
which individuals demonstrate skills, certifications may also signal to employers that the
candidate's proficiency level is compatible with the expectations of the industry (Smith &
Johnson, 2022). Hence, this research is not only of philosophical significance but also of
practical implications. The research's investigation into the influence of subdomain
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proficiency on aggregate Java ITS exam performance is capable of facilitating evidence-
based curriculum changes, study planning, and certification preparation. This, in effect,
facilitates skills gap narrowing between academic learning and professional needs, which
then leads to more competent and employable graduates.

Java Programming Education and Best Practices

Effective Java programming teaching is reliant on planned educational paths that
systematically extend a learner's knowledge of core concepts to more advanced
subdomains. Sharma and Suri (2021) state that these organized journeys play a pivotal
role in establishing the understanding and retention of Java basics. Usually, these
learning paths start with the basics, such as syntax, data types, and control structures,
and then they proceed to more difficult topics like object-oriented design, exception
handling, and library use. People frequently mention practical experience, situation-based
problem-solving, and iterative development as the main ingredients of efficient
programming education. The aforementioned techniques enable students to go beyond
mere memorization and come up with a more comprehensive and intuitive grasp of
programming theory and practice. Patel and Desai (2020) pointed out that learners who
were given facilitated training in OOP (object-oriented programming) principles had
significantly higher results in practical exams compared to those who were taught in the
unorganized formats. This study highlights the role of instructional design in the
development of programming skills. Object-Oriented Programming (OOP) has again been
confirmed several times as the primary subdomain of Java teaching.

The Role and Impact of IT Certifications in Professional Development

In the present-day competitive technological environment, information technology (IT)
certifications have become critical factors that indicate real-world competency. The
certifications represent one of the ways a person's knowledge can be verified, helping to
establish credibility, increase employability, and speed up career advancement (CompTIA,
2022; Pearson VUE, 2023). Particularly relevant are job positions in cybersecurity, network
engineering, and cloud computing. In such fields, the companies turn to those they find
who can talk the technical talk and show (Global Knowledge, 2021). The benefits of IT
certifications extend beyond their initial employment. It should be noted that the vast
majority of the research that has been conducted proves that certified professionals are
paid more and enjoy more job security than those who remain uncertified (Anderson and
Smith, 2021; Raju & Hegde, 2020). Organizations often regard certifications as evidence of
the employee's technical skills and their commitment to continuous learning, both of
which are critical in a sector characterized by fast innovation and constant changes
(Heinrich & Zhang, 2021). This research contributes to the validation process by deciding,
through an experiment, which Java subdomains are the most indicative of an overall
certification success. Knowing this correlation not only facilitates the certification's
legitimacy but also provides practical implications for educators and training providers. By
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aligning instructional strategies with those competencies that have the highest
correlation with exam performance and, therefore, with industry expectations, academic
institutions will be able to enhance the students' preparation for the IT workplace of
today (Sharma & Suri, 2021; Santos et al., 2024). In conclusion, the adjustment of the
certification material, the way the training is delivered, and the employers' needs are
crucial for reducing the shortage of skilled workers. Targeted, data-driven training models
supported with reliable certification processes will be crucial for building a highly skilled
and more flexible digital workforce as the IT industry changes (Zhang et al., 2023).

Previous Research on Programming Skill Assessment and Competency Levels

A programming education study has long highlighted the complexity of programming
subdomains, emphasizing the need for both general coding ability and specialized
subdomain skills that contribute to overall competence. In a meta-study by Chen et al.
(2021), the connection between debugging skills and a programming test performance
was rather weak (r = 0.52). They stressed the debugging skills as the main feature in a
technical assessment. According to Smith et al. (2020), the most important factor for
certification performance was the knowledge of Java Fundamentals (B = 0.45, p < .01),
emphasizing the importance of core conceptual understanding. In addition, targeted
interventions may yield significant results; Johnson et al. (2018) conducted research on
the structured training of Flow Control Implementation and highlighted a 15% increase in
the certification pass rate that this training can bring about; hence, they pointed out the
significance of subdomain-specific education on the exam achievements. Similar to this,
scholars have revealed many ways to assess programming skills; for example, they use
the standardized test, live coding challenges, and project-based performance
assessments (Minaei-Bidgoli and Punch, 2009; Ihantola et al., 2015). While each of the
mentioned approaches presents an overview of a learner's abilities, together they
illustrate the challenge of defining and quantifying programming expertise.

Additionally, programming skills have a direct correlation with employment
placement and career advancement. Research shows that students with strong coding
skills are significantly more likely to find employment in technical fields (McGill & Decker,
2020; Heines et al., 2019). Certification exams serve as external recognition of that
competence, thus allowing both the students and the employers to have a standardized
indicator of the level of their preparation for the reality of the job market (Zhang et al.,
2023). In this case, the issue of "competency levels" is of primary importance. The ITS
certification not only determines a candidate's pass or fail status but also assesses their
extensive knowledge and essential technical skills in the industry.

Factors Influencing Success in Technical Certification Exams

Completion of technical certification exams is certainly a major factor in success. For
example, the Java Information Technology Specialists (ITS) certification is typically more
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dependent on a number of factors than just innate talent or classroom exposure. An
increasing number of studies show the role of various factors, such as prior knowledge,
study habits, test-taking tricks, and availability of high-quality learning materials, on exam
results (Alammary, 2019; Kaczmarczyk et al., 2020). These factors can determine the
ability of a candidate to learn and use technical knowledge, especially in complicated
fields such as programming. Rigorous regimens of study that encompass a wide range of
review materials, constant coding action, and submitting to frequent mock exams have
been proven to significantly boost programming education achievement (Yadav et al.,
2020). Effective teaching strategies that stress conceptual clarity, scaffolded learning,
and project-based assignments have been found to improve student retention and
problem-solving skills in programming courses (Patel & Desai, 2020). Combining these
pedagogical methods with easily accessible learning materials can foster deeper
knowledge and long-term proficiency, both of which are crucial for achieving certification.
In this light, the study’s findings on Java subdomain correlations should be evaluated in
the context of a broader learning and preparation strategy.

Additionally, interactive educational technology and platforms offering live tutorials,
automatic code error reviews, and instant feedback to themselves can play a big part in
helping learners bridge the gap between the concept and reality. Practice testing areas,
which copy real exam situations, allow students to become familiar with the environment
and manage anxiety better, so they can perform the task more confidently and accurately
(Kuhail et al., 2022). Although this study specifically aims to find the relationship between
proficiency in specific Java subdomains and overall certification success, it is important
not to overlook the influence of the broader context. Preparation of students, which
includes rhythms of practice, taking mock exams of different types, and getting frequent
access to appropriate resources, can directly and indirectly influence the performance in
all subdomains.

METHODOLOGY

Research Design

A quantitative, correlational research method was used in this study to explore the
connection between students' ability in different Java subdomains and their total score
on the Java Information Technology Specialists (ITS) Certification Exam. This method fits
well, as it permits the researchers to establish natural relations between variables
without changing or controlling any part of the process. Correlational investigations are
really advantageous in finding patterns and trends in a group through the analysis of
present data. This method can show if two things are related, but not if one causes the
other. In other words, even if we discover a strong relationship between subdomain
scores and total exam performance, we cannot guarantee that excelling in one area leads
to better overall outcomes. We will carefully examine our research design limitations
when analyzing and discussing the findings later.
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Participants and Data Source

The data for this study came from a pre-existing dataset containing the exam results
of 155 people who took the Java Information Technology Specialists (ITS) Certification
Exam. The dataset provides a detailed breakdown of each test taker's performance,
demonstrating expertise in five core Java subdomains: Java Fundamentals, Data Types,
Variables and Expressions, Flow Control Implementation, Object-Oriented Programming,
and Code Compilation and Debugging. It also provides each individual's overall exam
score and whether they passed or failed, with 700 points designated as the passing
standard. This dataset serves as the foundation for the study's analysis, allowing the
researchers to concentrate on genuine, measurable outcomes. It's worth mentioning,
however, that the data only represents a certain population of test takers, which should
be kept in mind when evaluating the results and assessing their broader application.

The variables central to this study are defined as follows:

These are the proficiency percentages achieved by students in the five distinct Java
subdomains, namely, Java Fundamentals, Data Types, Variables and Expressions, Flow
Control Implementation, Object-Oriented Programming Code Compilation, and
Debugging, as recorded in the dataset. Each subdomain score is treated as a continuous
variable.

Dependent Variable: This parameter is the overall score obtained by each candidate in
the Java ITS Certification Examination. This variable is continuous, ranging from o to 1000
points (with a passing score of 700).

Categorical Variable (for secondary analysis): The final "Outcome" of the examination
for each candidate, categorized as either "Pass" or "Fail." This variable will be used to
provide a comparative analysis of subdomain performance between successful and
unsuccessful students.

Data Collection

The data used in this study came from the datasets, which are the summary of the
results of the Java ITS certification exam. The researcher did not collect any new
information directly from participants; there were no surveys, interviews, or real-time
tracking involved. Instead, the dataset essentially records a specific moment in time,
reflecting the students' performance on the exam at the time of data collection. The test
scores were methodically extracted from statistically analyzable datasets. Such an
approach ensures that the results are exclusively supported by objective and authentic
outcomes obtained from the formal examination.
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The primary research instrument was the Java Information Technology Specialists (ITS)
Certification Examination. The exam is standardized and recognized by certification
authorities to measure proficiency in the Java programming skills necessary to operate at
a basic level. The examination contains questions based on multiple-choice and coding
areas structured into five core subdomains. Each subdomain is characterized by a
particular group of competencies that are in line with the international Java competency
frameworks, among them Java Fundamentals: Data Types, Variables and Expressions;
Flow Control Implementation; Object-Oriented Programming; and Code Compilation and
Debugging. The ITS exam is notable for its excellent content validity; it evaluates skills
almost universally regarded as being needed in Java programming teaching and practice
(Santos et al., 2024). Its construct validity is based on earlier studies showing that the
scores on the subdomains can predict programmers' skills (Smith & Johnson, 2022; Zhang
et al., 2023).

By dividing the performance into measurable subdomains, the ITS Certification Exam
translated the skill of Java proficiency into a concrete form. The various parts present
quantifiable markers for definite programming abilities, ranging from proper
comprehension to practical problem-solving. For example, Java Fundamentals is the first
section, while Code Compilation and Debugging is the second one. It is a standard, skill-
based tool that provides a trustworthy assessment of '"success in examination" and
guarantees the similarity of the results of different candidates. Nonetheless, the reliance
on a single standardized test also presents possible drawbacks. The outcome might be
affected by differences in places of testing, the level of difficulty of questions, or the prior
programming instruction of the candidates. In addition, even though the test is a
satisfactory measure of both theoretical and practical Java knowledge, it might not be
able to accurately assess the skills of creative problem-solving or collaborative software
development.

Data Analysis Procedures

The data analysis process of this study was systematic, comprising several logically
interconnected steps from data preparation to the implementation of descriptive and
inferential statistical techniques. In particular, the study provided a summary of the
means, standard deviations, and pass/fail distributions for each subdomain using their
respective descriptive statistics. The use of Pearson’s correlation coefficient (r) revealed
both the strength and direction of the associations between subdomain scores and
overall exam performance. The threshold for statistical significance was set at p<.05.
Such a methodological framework is in line with educational data analytics best practices;
thus, the findings are accurate and valuable (Creswell & Creswell, 2018; Johnson &
Christensen, 2020).

Data Preparation - The initial phase of the analysis involved the rigorous processing of
unstructured data. The dataset utilized in this study was derived from the Java ITS
Certification Exam Results, initially supplied in a non-machine-readable PDF format. To
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facilitate statistical analysis, the data were painstakingly converted into an organized and
machine-readable format with the help of spreadsheet software. The proficiency scores
of each participant in the five Java subdomains—Java Fundamentals, Data Types,
Variables and Expressions, Flow Control Implementation, Object-Oriented Programming,
and Code Compilation and Debugging—were taken from percentage strings and changed
to numerical values for computational accuracy. Quality control was highly emphasized
throughout this stage to guarantee data integrity. The process involves thorough checks
for missing, duplicated, or abnormal entries, which have been solved in accordance with
the standard quantitative research protocols (Field, 2018). This approach is consistent
with Kelleher and Tierney's (2018) views, which concentrate on the importance of
preprocessing and validation to confirm the correctness and trustworthiness of
educational datasets applied to statistical modeling and learning analytics.

Descriptive Statistics - The data was cleaned and structured; thus, a descriptive
statistical analysis was carried out to gain preliminary knowledge of the dataset's
characteristics. The mean, standard deviation, minimum, and maximum of the scores
were derived for each subdomain of Java as well as for the total score of the certification
exam. Furthermore, the number and percentage of the participants who passed (got a
score >700) or failed the examination were calculated, which resulted in some insights
into the distribution of the overall performance. These summary data provide a basic
overview of the performance patterns among the participants. For instance, a subdomain
with a high standard deviation means that the candidate performances are very diverse,
which implies that the particular subdomain can be employed to differentiate between
those who pass and fail (Ali & Irfan, 2021). On the contrary, a low standard deviation
denotes a consistent performance, which may mean a smaller role in the decision about
the final result. Such variability is just as important for the understanding of subsequent
correlation analyses and the identification of the potential "bottleneck” parts where
students have to undergo additional teaching (Watson, Li, & Lister, 2014). For instance, if
a subdomain is always characterized by lower average scores or higher variability, such
variance might signify not only the high level of difficulty but also that students did not
study enough or the instruction was not clear (Zhang et al., 2023). This stage of the study
establishes the foundation for inferential statistical procedures such as Pearson
correlation analysis, which aim to establish the strength and direction of the relationships
between subdomain skills and overall examination scores. Romero and Ventura (2020),
who state that descriptive statistics are a critical first stage in educational data mining
because they reveal performance patterns and indicate the areas to be studied in-depth,
are very much in agreement with this notion.

Table 1: Descriptive Statistics for Java Subdomain Proficiency and ITS Certification Scores

(N=155)
, Mean Standard Minimum Maximum
Subdomain / Overall Score ) Deviation (%) ) @)
Java Fundamentals 58.7 24.3 " 100
Data Types, Variables, and 48.9 18.9 12 100
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Expressions

Flow Control Implementation 29.8 19.5 0 97
Object-Oriented Programming 52.8 18.6 10 90
Code Compilation and

Debugging 49.3 22.9 5 100
Overall Score (Points) 465.5 162.1 196 940

Based on Table 1, we obtain a clear picture of how students performed across
different Java subdomains and on the ITS certification exam overall. The average overall
score was 465.5 points, which falls well below the passing mark of 700. This suggests that,
on average, most students did not pass the required level. The standard deviation of 162.1
points also shows a high level of variability, meaning there was a wide gap between low
and high performers. In fact, scores ranged from as low as 196 points to as high as 940,
highlighting just how diverse the skill levels were among those who took the exam.

Inferential Statistics (Correlation Analysis): To explore the main research question of
how each Java subdomain relates to overall exam performance, Pearson correlation
coefficients were calculated. This statistical method helps measure how strong the
relationship is between scores in each subdomain (the independent variables) and the
total exam score (the dependent variable), and whether that relationship is positive or
negative. A p-value of .05 was used to determine whether these relationships were
statistically significant.

The results of this analysis help show which subdomains are most closely linked to
overall exam success. For instance, a strong positive correlation indicates a close
association between higher scores in that subdomain and higher total exam scores. On
the other hand, a weak or non-significant correlation suggests that performance in that
area doesn’t strongly influence the final result. This kind of insight is especially helpful in
identifying "bottleneck" subdomain areas where low scores may be holding students
back from passing. By highlighting these key areas, the study offers valuable guidance for
both learners and educators on where to focus their efforts.

Table 2: Pearson Correlation Coefficients Between Java Subdomain Proficiencies and

Overall, ITS
Subdomain Overall Score (Pearsonr) | p-value
Java Fundamentals 0.85 <.001
Data Types, Variables, and Expressions 0.80 <.001
Flow Control Implementation 0.65 <.001
Object-Oriented Programming 0.90 <.001
Code Compilation and Debugging 0.75 <.001

Based on Table 2 above, it’s clear that there’s a strong positive connection between
how well students performed in each Java subdomain and their overall score on the Java
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ITS Certification Exam. All of the correlations are statistically significant (p < .001),
meaning these results are highly unlikely to be due to chance. In simple terms, the better
someone does in these individual skill areas, the more likely they are to perform well on
the exam as a whole.

RESULTS

Descriptive Statistics of Java Subdomain Proficiency and ITS Certification
Scores

An analysis of the exam results from 155 participants showed a wide range of
proficiency levels across the five Java subdomains, as well as a broad spread of overall
exam scores. As shown in Table 1, average scores varied significantly between topics.
Java Fundamentals had the highest average proficiency at 58.7% (SD = 24.3%), suggesting
it was the area where students felt most confident. This was followed by Object-Oriented
Programming (52.8%, SD = 18.6%), Code Compilation and Debugging (49.3%, SD = 22.9%),
and Data Types, Variables, and Expressions (48.9%, SD = 18.9%). The lowest-performing
subdomain was Flow Control Implementation, with an average score of just 29.8% (SD =
19.5%), indicating that many students struggled in this area. The spread of scores within
each subdomain, as shown by the standard deviations, highlights considerable variation
in how well different participants performed. In particular, Java Fundamentals and Code
Compilation and Debugging showed the widest range of scores, which suggests these
areas may play a more significant role in differentiating high and low performers. When
looking at the overall exam performance, participant scores ranged from 196 to 940, with
an average score of 465.5 (SD = 162.1). Given that the passing mark is set at 700, only 28
out of the 155 students passed the exam, resulting in a pass rate of just 18.06%. This low
pass percentage suggests that the exam is difficult and that many students may not have
been adequately prepared. These results provide useful background for the correlation
analysis that follows. For example, the consistently poor results in Flow Control
Implementation indicate that it may be a prevalent area of difficulty, which could
influence how strongly it connects with overall exam achievement.

Pearson Correlation Coefficients Between Java Subdomain Proficiencies and
Overall ITS Certification Scores

In seeking the answer to Research Question 2, the authors used Pearson product-
moment correlation coefficients to establish the relationship between a participant's skill
in each Java subdomain and the overall performance on the Java Information Technology
Specialists (ITS) Certification Exam. Statistically positive correlations in Table 2 are across
five subdomains (p < .001), which signifies that better performance in choosing each area
leads to a higher score on the whole exam. The subdomain of Object-Oriented
Programming (OOP) had the strongest connection with the total exam score (r = 0.90),
implying that being very proficient in OOP principles is the most important factor
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determining certification success. This study agrees with the findings of Mahmood and
Arshad (2022), who concluded that OOP-skilled students significantly overperformed on
software development tasks, thus supporting the idea that OOP is the basis for real-world
programming and certification triumph. Java Fundamentals was next, showing a strong
relationship (r = 0.85) and underlining its role in acquiring core programming skills. Smith
et al. (2020) complement their results by stating that the most important thing for a
programming certification test is to have foundational Java knowledge. Likewise, Data
Types, Variables, and Expressions correlated at r = 0.80, while Code Compilation and
Debugging had a strong association at r = 0.75. These conclusions align with those of
Chen et al. (2021), who discovered that the skill of debugging is a crucial part of
programming exam success. Flow Control Implementation, although still positively
correlated (r = 0.65), had the least link with the whole exam performance. This could
mean that even though it is still necessary in Java learning, it might not have as much
influence on certification decisions as other sub-domains. In line with Johnson et al.
(2018), targeted education in flow management obviously increased student outcomes,
but to a smaller extent.

To sum up, these results support Hypothesis 1, which claimed that competency in a
particular Java subdomain will have a positive correlation with the overall ITS exam
scores. Besides, they are also consistent with Hypothesis 2, which predicted that some
subdomains would be more interconnected than others. The results of this study have
important implications for educationalists and learners. Students, by focusing their study
efforts on OOP and Java Fundamentals, may come to the most efficient preparation and
possibly the highest scores on the exam. Giving the highest priority in terms of time and
resources to these high-impact subdomains in the instruction may lead to increased
curricular effectiveness and student success on the certification exam.

Analysis of Certification Outcomes in Relation to Subdomain Performance

By looking at the subdomain scores of Java Information Technology Specialists (ITS)
Certification Examination students who have passed compared to those who did not,
certain performance trends can be observed. The average of passing students fit the
profile of significantly better-skilled professionals in all five subdomains of Java that were
most needed: Java Fundamentals, Data Types, Variables and Expressions, Flow Control
Implementation, Object-Oriented Programming, and Code Compilation and Debugging.
Successful students typically achieved a score above 70% in core areas such as Java
Fundamentals and Object-Oriented Programming, whereas unsuccessful ones often fell
below 60% in these same areas. This trend underlines the idea that getting a passing score
requires wide-ranging ability rather than just a particular depth. The Flow Control
Implementation subdomain was the overall lowest-scoring part among the entire class;
notwithstanding, those who passed the exam outscored their fellow students by a big
margin. This result coincides with that of Johnson et al. (2018); they established that even
a moderate increase in flow management skills can result in better exam scores. It
suggests that although Flow Control Implementation does not have the highest weight in
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the scoring system of the exam, a basic understanding of the topic is still necessary for
passing the exam.

The research through the comparison experiment confirms again the idea that the
Java ITS exam is designed for checking the comprehensive knowledge of Java
programming, instead of only advanced skills. Lee and Park (2019) found that the
performance in many content areas, especially in foundational and intermediate
subdomains, gives a more accurate overall indication of programming skill. Therefore,
being competent only in Object-Oriented Programming is not enough if a candidate is
significantly weak in Code Compilation and Debugging or Java Fundamentals. This is
congruent with Sharma and Suri's (2021) focus on the structured learning progressions, as
they enable students to master the basic and intermediate ideas, which are the main
building blocks for certification readiness. Moreover, the fact that failing students are
likely to be the ones who show poor performance across many subdomains, particularly
in Flow Control Implementation, further points out the need for targeted remediation
measures. Ranjeeth and Padayachee (2024) state that students fail to develop in
programming since their understanding of the fundamentals is insufficient, and,
therefore, they are unable to apply the more complicated principles.

DISCUSSION

Interpretation of Findings

The descriptive data from this research illustrated a large span of performance among
the 155 applicants who participated in the Java Information Technology Specialists (ITS)
Certification Examination. It is worth mentioning that only 18.06% of the examinees
scored at or above the required passing score of 700 points, which means a very low
success rate. This indicates that the test is difficult and sensitive to the levels of
programming skills, being consistent with earlier studies on certification evaluations
(Chen et al., 2021; Zhang et al., 2023). The subdomain Flow Control Implementation got
the lowest average score of the five tested (M = 29.8%, SD = 19.5%), thus a key topic of
difficulty for the overwhelming majority of test-takers. These results could indicate a
fundamental deficit in algorithmic thinking and control structure mastery, which are
generally difficult for new programmers to learn (Galadanci, 2019; Ranjeeth & Padayachee,
2024). Pearson product-moment correlation analysis validated Hypothesis 1, indicating a
positive and substantial association between all five Java subdomains and overall
examination score (p < .001). This indicates that better performance in any subdomain is
typically connected with a higher overall exam score. These findings are consistent with
previous research, such as Smith et al. (2020), which identified basic Java abilities as
important predictors of certification performance. However, the strength of the
relationships varied, supporting Hypothesis 2, which states that particular subdomains
are more influential than others in predicting overall success.
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Among the subdomains, Object-Oriented Programming (r = 0.90) emerged as the
strongest predictor of overall exam performance, followed by Java Fundamentals (r =
0.85). This reinforces the view that conceptual and design-oriented knowledge plays a
critical role in demonstrating Java competency at the certification level, echoing the
findings of Mahmood and Arshad (2022) and Lee and Park (2019), who noted the
centrality of OOP skills in advanced Java assessments. Data Types, Variables and
Expressions (r = 0.80) and Code Compilation and Debugging (r = 0.75) also showed strong
relationships with total scores, highlighting the practical importance of syntax mastery
and troubleshooting ability, two key dimensions emphasized in competency-based
learning models (Choi & Kim, 2021). Interestingly, flow Control Implementation, while
positively correlated with the overall exam score (r=0.65), had the weakest association.
When we add to that its low average score, it indicates that, even if the subdomain is still
relevant, it might not have as much weight or be as good a predictor of overall exam
performance. This could be due to several factors, including the representation of the
questions, their difficulty level, and whether students have prior experience with flow
control logic (Sharma & Suri, 2021; Johnson et al., 2018). It also may be the case that a
candidate who is only moderately proficient in flow control can still pass if they do well in
the other, more predictive parts. These findings illuminate a clear road map for all those
who are going to train in Java education and certification. Students could find that they
get the best return on their study effort if they concentrate on Object-Oriented
Programming and Java Fundamentals. The research uncovered that the educators and
the training institutions may shape a concentrated curriculum according to the skills that
can result in exam success (Santos et al., 2024). Teachers may also be able to incorporate
the diagnostic exams into the early part of the learning process, which helps to identify
the drawbacks in subdomains like Flow Control Implementation, and to fix the problem.

Comparisons with the Existing Literature and Theoretical Frameworks

The results of the research are decidedly indicative of well-known skill acquisition
theories and previous studies on programming expertise. The correlation of elements of
Java Fundamentals and OOP with total certification success is very strong and confirms
that IT certifications exemplified by the Java Information Technology Specialists (ITS)
exam are considered reputable exams, which only aim to validate competence beyond
factual knowledge and go into conceptual understanding and practical skills. This is in
alignment with the study of Smith et al. (2020), who demonstrated that understanding of
Java is the most vital factor in passing a certification exam. The certification curriculum
and preparation materials usually heavily concentrate on learning the core of Java,
stressing its importance for both the academic and professional fields (Sharma & Suri,
2021). The extraordinarily significant link between OOP performance and total exam
scores (r = 0.90) indicates that the ITS certification is more than just an entry-level
evaluation. Instead, it assesses the use of intermediate to advanced skills such as
abstraction, encapsulation, inheritance, and polymorphism, which are essential
components of object-oriented design.
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The ITS exam appears to be aimed at applicants in the intermediate phases, where
rule-based knowledge gives way to conceptual fluency and situational adaptation
(Ranjeeth & Padayachee, 2024). Furthermore, programming ability has long been
recognized as a predictor of job effectiveness in software development professions.
Zhang et al. (2023) and Chen et al. (2021) have shown that those who displayed skill in
essential programming paradigms during exams were more likely to succeed in the job
market. In this connection, the strong association between the ITS certification exam
results and subdomain proficiency indicates that the exam can identify the students who
can enter the job market. The fact that Java Fundamentals and OOP are the most
significant factors in the exam success thus highlights their role in professional software
development. In particular, Lee & Park (2019) mention that it is especially true in the case
of creating modular, scalable, and maintainable systems. At the same time, the
differences in correlation strength among subdomains present us with some valuable
information. Although all subdomains contributed positively to the overall score, some of
them, such as Flow Control Implementation, were less significant predictors. Such a
situation suggests that, while the ITS test is indeed broad, it still gives the proper regimen
to the subdomains that are the most important parts of software engineering activities in
the real world (Patel & Desai, 2020).

Implications for Java Curriculum Design, Teaching Methodologies, and
Certification Preparation Strategies

The study conducted has arrived at some significant insights for all the parties
involved in Java education and certification, which include educators, students, and
certification bodies. For educators and curriculum designers, the strong links between
Object-Oriented Programming (OOP) and Java Fundamentals and overall exam results
highlight the necessity of emphasizing these topics in instructional design. Smith and
Johnson (2020) also discovered that good knowledge of Java is an important factor in
predicting the success of the certification. Lee and Park (2019) further confirm these
findings by reporting that the skills of OOP contributed to a maximum of 30% in the
change of the certification exam scores. One way in which educators can improve
students' conceptual understanding and practical competence, which are the two major
factors of Java ITS test readiness, is by giving more instructional time to these areas,
using scaffolded learning methods (Patel & Desai, 2020), and focusing on project-based
activities.

These data give students a direct way to plan efficient preparation for exams. Instead
of using the same studying method for all topics, students can utilize their time more
efficiently by concentrating on the high-impact areas, especially Java Fundamentals and
OOP, where the skill is closely related to success in the exam. Choi and Kim (2021) reaffirm
this method of finding that the strength of the domain-specific skill is largely correlated
with the certification result. Nevertheless, students should not completely forget other
subdomains like Code Compilation and Debugging, which have also been found to be
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significantly related to the total performance (Chen et al., 2021). The question is whether
the assessment in this area represents the reality of the workplace or rather if the exam
plan is too limited in this particular area. Santos et al. (2024) say that an exam design
should mirror the workplace in order to be considered valid. Overall, this study
acknowledges a concentrated, data-driven, and result-oriented approach for Java
teaching and evaluation as being more desirable.

CONCLUSIONS AND RECOMMENDATIONS

A study reviewed how skill in certain Java subdomains connects to overall success on
the Java Information Technology Specialists (ITS) Certification Examination—it used
information from 155 test takers. The study found that all five subdomains it checked
linked positively and notably with overall exam scores (p < .001). These subdomains
include Java Fundamentals, Data Types, Variables, in addition to Expressions, Flow
Control Implementation, Object-Oriented Programming (OOP), and Code Compilation
and Debugging. Among the subdomains, Object-Oriented Programming (r = 0.90) and
Java Fundamentals (r = 0.85) also came out as the largest predictors of passing the test.
This confirms earlier research by Lee, besides Park (2019) and Smith et al. (2020), which
stated that basic or OOP skills matter in programming exams. Flow Control
Implementation, however, had the weakest connection (r = 0.65), even though it stayed
statistically important—this suggests that while it has some importance, it has a smaller
part in showing differences between high and low performance.

This research offers students practical advice on how to schedule their study time
strategically. Instead of distributing work uniformly among all subdomains, students can
be more successful if they deeply review and practice OOP and Java Fundamentals, not
forgetting other critical areas such as debugging that contribute significantly to
performance (Chen et al., 2021). A concentrated, fact-based method, complemented with
practical exercises and trial exams, can make the preparation more effective and improve
the results of the exam. These data give certification entities an opportunity to reevaluate
the balance and weighting of subdomains in the exam plan from their viewpoint. The
lower correlation for Flow Control Implementation could imply a domain that is less
represented or an insufficient reflection of its real-world application. In the words of
Santos et al. (2024), the condition for certification assessments to be considered relevant
and reliable is closely aligned with the industry demands. Finally, this survey reaffirms the
criticality of subdomain-level performance analysis in programming certification.
Recognizing the relative importance of specific skills to overall success presents more
focused and efficient teaching, learning, and assessment strategies, and new avenues to
explore. By concentrating on the key areas, all the involved parties can prepare learners
more effectively for certification success and increase their readiness for professional
employment in the field of Java development, which is constantly changing and growing.
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RECOMMENDATIONS FOR FUTURE RESEARCH

This study clearly illustrates that the examinees should prioritize Data Types and Flow
Control during preparation, as they show the strongest correlation with certification
success. Educational institutions should focus on reinforcing these subdomains through
practice exams and additional learning resources. Moreover, other sub-domains with
weak correlation, like OOP and Compilation and Debugging, must be given priority by
giving more actual coding and debugging through guided activities and practice tests to
increase the possibility of passing the certification exam.

IMPLICATIONS

The research is a strong indication that grasping the major topics like Object-Oriented
Programming and Java Fundamentals is a good predictor of success in Java certification.
The study extends the idea that programming skills develop through phases, as Dreyfus'
theories suggest, and points out that some subdomains may not be favorable indicators
of the overall ability. The results of the study enhance our understanding of programming
competency and underscore the importance of reevaluating how different technical skills
are assessed in the rankings.
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