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ABSTRACT 
	
Aims: This study assessed the current level of statistical literacy among graduate students in Educational Management and identified methods to improve their statistical competencies and professional development.  
Study design:  The study employed a quantitative design incorporating descriptive, general correlational, and developmental approaches.
Place and Duration of Study: It involves 43 Master of Arts in Education students specializing in Educational Management at Ilocos Sur Polytechnic State College, Sta.  Maria Campus, during the academic year 2025–2026, selected through total enumeration.  
Methodology: Data were collected by a 60-item assessment test designed to evaluate statistical literacy in the understanding, interpretation, and application of statistical concepts, in addition to a researcher-made survey questionnaire intended for identifying areas of difficulty and perceived professional development needs.  Statistical tools used include frequency, rate, mean, and Spearman Rho correlation.  
Results: Results demonstrated a satisfactory level of statistical literacy.  However, respondents specified understanding basic concepts, interpreting data, and reporting results as the most challenging areas.  Findings also demonstrated a significant gap for professional development in research statistics, with statistical literacy significantly associated with the ability to interpret and apply concepts.  
Conclusion: The study suggests that specialized interventions, such as professional development programs and hands-on training, could increase students’ understanding of statistical principles and application abilities, thereby improving both academic success and professional competence.
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1. INTRODUCTION

Advanced Higher Education is crucial in addressing the complex issues and transformations of the 21st century.  Daguplo et al. (2019) asserted that graduate school is a significant and proactive means of improving socio-economic status and mitigating poverty.  In addition to its socio-economic benefits, graduate education provides individuals with essential values, sophisticated knowledge, and technological competencies necessary for functioning as responsible and productive citizens in a data-driven society.  Fundamental to this preparedness is suitable training, encompassing workshops and professional development programs that refine critical skills, particularly statistical literacy.
The Commission on Higher Education (CHED) advocates for a research-oriented vision to enhance Philippine higher education institutions, with the objective of generating globally competitive graduates.  A fundamental component of this vision is research proficiency, which significantly depends on the knowledge of statistics.  Among the numerous abilities necessary for academic and professional success, statistical competence stands out as both foundational and transformative.
Living in a digitally connected culture, individuals are continually exposed to information via printed materials (e.g., books, newspapers, billboards) and digital media (e.g., social networks, online publications).  Aziz and Rosli (2020) observed that the surge of technology has increased public exposure to data-driven assertions, rendering statistical reasoning and interpretation essential for daily decision-making.  Hidayati et al. (2020) describe statistical literacy as the capacity to comprehend, interpret, and critically assess statistical facts and arguments—an indispensable talent for maneuvering through today’s information-abundant landscape.
In this setting, statistical literacy enables individuals to make informed decisions across various domains, including health choices and political involvement (Johannssen et al., 2020).  Johannssen et al. emphasized that "Statistics is more than just formulas and equations. It embodies logic and rationality." For graduate students, particularly those pursuing a Master of Arts in Education (MAEd), statistical literacy is not optional; it is a cornerstone of rigorous educational research and a tool for fostering evidence-based policy and practice.
However, data suggests that many MAEd students struggle with statistical reasoning.  Lie et al. (2016) observed that students prefer to focus on textual narratives in research publications without fully engaging with the facts and figures.  Yusof et al. (2021) highlighted that low statistical literacy leads to the misinterpretation of study findings, ultimately decreasing the quality of academic output.  This worry is reflected locally.  Reston (2005), as reported by Almodal and Quintos (2025), demonstrated the poor statistical literacy performance of graduate students in the Philippines, exposing deficiencies in core understanding, data interpretation, and logical reasoning.
Further national evidence supports this issue.  An item analysis of the comprehensive examination for MAEd candidates at selected teacher education institutions in the Philippines demonstrated continuous underperformance in statistical components relative to other research fields.  These findings correlate with the internal reports from various state colleges in Northern Luzon, where students frequently score poorly in inferential statistics, hypothesis testing, and interpretation of statistical outputs.  This underperformance reflects not just content deficiencies but also a lack of confidence and application abilities, further heightened by statistical anxiety (Alolaywi et al., 2024).
This problem is more significant among individuals from non-quantitative undergraduate backgrounds, who often enter graduate school with limited prior exposure to statistics.  Their learning is impeded by low statistical self-efficacy, high anxiety levels, and the absence of contextualized learning materials.
Despite these reoccurring concerns, limited empirical study has been performed to assess the specific statistical literacy levels of MAEd students in the Philippine context.  There is also a shortage of specific diagnostic data on the areas in which these students struggle most whether in comprehending descriptive statistics, applying inferential techniques, reading SPSS output, or evaluating statistical claims in research articles.  Without such data, institutions are unable to devise targeted interventions or change curricula in ways that directly address students’ needs.
This study thus addresses a critical gap in the literature by offering empirical insights into the current statistical literacy of MAEd students.  It tries to discover their individual limitations, misconceptions, and needs, which might drive the design of a personalized professional development program in research statistics.  This intervention will boost both the skill and confidence of graduate students in performing high-quality research.
Additionally, our research correlates with Sustainable Development Goal 4 (SDG 4), specifically Targets 4.3 and 4.4 by advocating for inclusive and equitable access to quality graduate education and preparing learners with the analytical skills necessary for employment, research, and lifelong learning. Internationally, organizations such as the National Council of Teachers of Mathematics (U.S.) and the New Zealand Ministry of Education have underlined the significance of fostering critical statistical thinking for effective societal engagement (Sharma, 2017).  Locally, CHED and DepEd both advocate outcome-based education (OBE) frameworks that feature data analytic competencies as fundamental learning outcomes.
In the digital age, where individuals are overwhelmed with contradicting data from many sources, statistical literacy becomes not only a tool for academic success but also a lifelong asset.  It enables students to evaluate credible data, judge the validity of arguments, and encourage integrity in public debate.  According to Gal (2002), as referenced by Hidayati et al. (2020), statistical literacy requires analyzing data, raising critical questions, and judging the validity of results.
This study not only strive to improve the academic performance of MAEd students but also to empower them as educators and future policy-makers.  As they build their own statistical literacy, they are better positioned to teach these abilities to their future pupils, doubling the social benefit.  Ultimately, by anchoring this study in both local evidence and international frameworks, it provides a data-informed basis for systemic educational improvement from graduate training to public policy, thereby significantly contributing to the realization of SDG 4.
2. methodology 

2.1 Research Design
This study used the quantitative research employing descriptive, general correlational, and developmental approaches. According to Bhandari (2020), quantitative research is the process of gathering and analyzing numerical data. It can be used to discover patterns and averages, to make predictions, to test causal relationships, and to generalize results to larger populations. Pantaleon (2022) defined descriptive research design as a scientific method that involves observing and describing an existing phenomenon. In this study, the level of statistical literacy of the respondents, specific areas of statistical knowledge and skills where MAEd students face the most challenges, and perceived needs of MAEd students in terms of professional development in research statistics were described. In addition, the study also utilized the general correlational method to determine the significant relationship between variables (Kendra, 2023). The researchers looked into the association between the level of statistical literacy among MAEd students and their level of perceived needs of MAEd students in terms of professional development in research statistics. On the other hand, developmental research is the methodical study of planning, creating, and testing educational programs, methods, and materials that must meet standards of being consistent and useful (Bongolan, 2018). In this study, developmental research design was considered in the formulation of a Professional Development Program in Research Statistics.
2.2 Source of Data
The total enumeration sampling method was used to select the respondents of the study, which were the Master of Arts in Education- Educational Management (MAEd-EM) students of Ilocos Sur Polytechnic State College, Graduate School, Santa Maria Campus for the 2025–2026 school year. This method involves the inclusion of all members of the defined population as potential participants in the study. Taherdoost (2016) explains that total enumeration is a technique that ensures comprehensive data collection and accurate representation without the use of a smaller sample subset.
However, in accordance with ethical research standards, informed consent and voluntary participation was rigorously enforced. Out of the 50 enrolled MAEd Educational Management students from the College of Graduate Studies, ISPSC, Sta. Maria campus, a total of 43 voluntarily participated as the actual respondents of the study. Although all MAEd-EM students were invited to participate in the study as part of the total enumeration approach, only those who willingly agreed were included in the actual data collection. Respondents were informed of the purpose of the study, the nature of their involvement, their right to withdraw at any time without penalty, and the measures taken to protect their confidentiality and data privacy. This approach respects the autonomy of the individuals while aiming for a complete representation of the population as ethically possible.
2.3 Data Gathering Instrument
To further develop this study, the researchers formulated a survey questionnaire to determine the level of statistical literacy of the MAEd students. The researchers used a three-part survey questionnaire.
Part I of the research instrument comprises a 60-item assessment test to evaluate the statistical literacy of MAEd students. This assessment covers three principal sub variables: understanding, interpreting, and applying statistical concepts within the context of educational research. Each sub variable assessed through 20 items multiple choice, ensuring equitable coverage and facilitating a thorough evaluation of the students' statistical literacy across these three domains. Part II was a checklist on the specific areas of statistical knowledge and skills where MAEd students face the most challenges. Part III gathered the perceived needs of MAEd students in terms of professional development in research statistics.
The data-gathering instruments were validated from the experts and the reliability score were determined to maintain the integrity and credibility of research instruments. The overall validity score of the instruments as assessed by the three statistics experts was 4.85, which was described as "very much valid." Additionally, the overall reliability of the instruments as pilot tested on 25 MAEd (Mathematics, Science, English, General Education, and TLE) students was 0.93, which was considered very reliable.  The researchers computed the Kuder-Richardson Formula 20 (KR-20) coefficient to determine the reliability of the 60-item assessment test, obtaining a reliable result of 0.92, described as "very reliable." Furthermore, the reliability of the other research instruments (areas of statistical knowledge and skills where MAEd students face the most challenges, as well as perceived needs of MAEd students in terms of professional development in research statistics), as computed by Cronbach's alpha, was 0.95, consistently considered as "very reliable" instruments in measuring the needed data for the study.
2.4 Data Gathering Procedure
The survey questionnaire served as the main instrument for data collection in this study.  It was given to all MAEd students of Ilocos Sur Polytechnic State College, Graduate School, Santa Maria Campus for the School Year 2025–2026 who are willing to participate.  The data-gathering procedure followed an organized and ethically acceptable approach to assure accuracy, voluntary participation, and protection of participant rights.
Prior to data collection, the researchers acquired approval from the ISPSC Research office as well as from the REC office.  Following this, a formal informed consent process was carried out.  Respondents were given a permission form that covers the objective of the study, its goals, the procedures involved, potential risks and benefits, and the assurance of voluntary participation.  It also clearly mentioned that participants have the ability to refuse or withdraw from the study at any moment without any kind of penalty.
The survey was administered face-to-face, depending on the preference and availability of the respondents.  Instructions for answering were clearly provided to reduce response errors. Respondents were assured that no personally identifying information will be collected unless necessary, and if so, it was coded and kept confidential.  All data were maintained securely, accessible only to the researchers, and will be disposed of properly following the study's completion in compliance with data protection protocols.
The researchers realized the ethical considerations that must be observed, including:
 • Respect for autonomy by promoting voluntary and informed participation.
 • Confidentiality and anonymity, where possible, to protect the identity and data of participants.
 • Nonviolence, assuring that no harm; physical, emotional, or psychological will come to participants.
 • Integrity and honesty, especially in reporting findings truthfully and without manipulation.
In terms of vulnerabilities and limits, self-reported data through surveys may be prone to social desirability bias, non-response bias, or misreading of questions by some respondents.  Additionally, if data are gathered online, accessibility difficulties such as inadequate internet connectivity or lack of digital literacy may limit the involvement of some respondents.  The researchers will take proactive initiatives to mitigate these risks by pre-testing the instrument, conducting clarifying sessions, and making hard copies available for those who may experience issues with online access.
Through careful preparation, ethical adherence, and sensitivity to the needs and rights of the respondents, the researchers attempt to assure the credibility, reliability, and ethical soundness of the data-gathering process.
2.5 Statistical Treatment of Data
The Jamovi was utilized in the statistical analysis and treatment of data to be gathered. Specifically,
Frequency Count and Rate determined the statistical literacy score of the respondents in terms of understanding, interpreting, and applying statistical concepts in research as well as the specific areas of statistical knowledge and skills where MAEd students face the most challenges.
Mean was used to analyze the perceived needs of MAEd students in terms of professional development in research statistics.
A normality test was used to determine if the data is distributed normally or not prior to the utilization of parametric or non-parametric statistical treatment. Based on the computation, it was determined that the data were not distributed normally with a normality test result of less than 0.05; therefore, a non-parametric test was administered through the use of Spearman's rho correlation in determining the significant relationship between the level of statistical literacy among MAEd students and their level of perceived needs of MAEd students in terms of professional development in research statistics.
2.6 Ethical Considerations
This portion provides specifications on the observation of ethical consideration, along with the following:
Conflict of Interest. The researchers are required to reveal any potential conflicts of interest that could compromise the study's integrity.  This encompasses financial interests, personal relationships, or affiliations that may affect the research results.  The researchers must ensure that their conclusions and interpretations are only derived from the obtained data, free from unrelated influences or personal biases.
Participants/Respondents. Participation in the study must be completely voluntary, free from pressure or improper influence on the MAEd students.  Participants must be apprised of their ability to withdraw from the study at any moment without facing unfavourable consequences.
Privacy and Confidentiality. The researchers must adopt strategies to safeguard the privacy of participants.  This entails anonymizing data and guaranteeing that personal identifiers are not associated with the responses.  Researchers must implement confidentiality agreements to protect the information supplied by participants, guaranteeing access solely to authorized individuals engaged in the study.
Informed Consent. Respondents must be provided with clear and thorough information regarding the study's objectives, methodologies, potential hazards, and advantages prior to consenting to participate.  Written informed permission must be acquired, guaranteeing that respondents comprehend their rights and the nature of their participation in the research.
Benefits. The study intends to strengthen the statistical literacy of MAEd students, which can lead to enhanced educational research and better-informed educational practices.  The findings will lead to the establishment of a professional development program adapted to the needs of the students, thereby boosting their academic and professional growth.
Community Considerations. The researchers should explore the broader consequences of the study on the educational community and guarantee that the research contributes positively to the area of education.  Engaging with key stakeholders, such as faculty members and educational administrators, can assist match the study's aims with community needs and expectations.
Risks and Remedies. The researchers should do a thorough assessment of any potential risks related with participation in the study, including emotional distress or discomfort related to statistical concepts.  If participants experience worries or stress connected to the study, the researchers should provide access to support services, such as counselling or academic assistance, to help offset these risks.  In the event that a participant experiences harm as a result of their involvement in the study, the researchers should have a plan in place to address and correct the issue, including offering appropriate assistance and services.

3. results and discussion

Level of statistical literacy among MAEd students 
Table 1 present the level of statistical literacy among MAEd students along understanding, interpreting and applying statistical concepts in research.
Table 1.	Level of Statistical Literacy Among MAEd Students
	Range of Scores
	f
	%

	A. Understanding Statistical Concepts

	17-20
	6
	13.95

	13-16
	8
	18.60

	9-12
	22
	51.16

	5-8
	6
	13.95

	0-4
	1
	2.33

	Mean Score
	11.44
	

	DR
	Satisfactory 
	

	B. Interpreting Statistical Concepts 

	17-20
	1
	2.33

	13-16
	4
	9.30

	9-12
	9
	20.93

	5-8
	14
	32.56

	0-4
	15
	34.88

	Mean Score
	7.40
	

	DR
	Fair 
	

	C. Applying Statistical Concepts

	17-20
	    1                     
	2.33

	13-16
	    2                     
	4.65

	9-12
	    9                   
	20.93

	5-8
	   18                  
	41.86

	0-4
	     13                
	30.23

	Mean Score
	7.07
	

	DR
	Fair 
	

	Average Score
	25.91
	

	Over-all Mean Score
	8.64
	

	Over-all DR
	               Satisfactory 
	



The table shows that MAEd students have an overall level of statistical literacy of 8.64 (25.91 average score), which is considered "satisfactory." The results suggest that the respondents learned the basics of understanding, interpreting, and using statistical concepts, but they don't have the advanced and practical skills they will need for their future research and data analysis. This means that we need to improve teaching not just about statistical theory but also about how to employ concepts in real life, especially using software tools and real-world data. Also, the "satisfactory" level, while it seems good enough, may not be what is expected from graduate students doing unique research. This shows that they require more specific and structured help with statistics. Dani and Quraan (2023) back up this claim by showing that postgraduate students often do better in core theoretical areas of statistics than in applying and evaluating statistical outputs, especially in research contexts. Nold (2017) say the same thing: many graduate students lack confidence and skill in statistics since they don't get to practice it enough, even though their classes cover the basics. 

Understanding Statistical Concepts. The average score for the respondents was 11.44, which is likewise considered satisfactory. A majority of 22 respondents (51.16%) scored between 9 and 12, demonstrating a basic familiarity with common statistical words and principles. Only one person (2.33%) scored in the lowest range (0–4), which means that not many students are completely lacking in basic knowledge. These results reveal that the satisfactory rating means that students can recognize and define statistical ideas, but it also means that their comprehension of the concepts is not as deep as it needs to be for higher-order abilities. Moreover, without greater conceptual underpinning, students may or defend their choice of statistical approaches in their own work. The results verified the study conducted by Glancy et al. (2017) showed that graduate students often demonstrate surface-level knowledge of statistics, without the depth needed to meaningfully analyze data in context.   Similarly, Castulo et al. (2025) also observed that education graduate students in Philippine public universities generally passed basic statistical exams but failed to communicate the conceptual basis of those statistics in research applications.

Interpreting Statistical Concepts. The typical score in this domain is 7.40, categorized as fair. 15 respondents (34.88%) scored in the 0–4 range, while 14 respondents (32.56%) scored 5–8. Only 1 respondent (2.33%) attained the highest level (17–20), suggesting a noteworthy struggle in understanding and comprehending data outputs such as graphs, tables, and statistical results. The statistics reveal a gap in translating theoretical knowledge into interpretive skills, which are crucial for drawing reliable conclusions from research. Additionally, this constraint can inhibit students from engaging critically with research literature or accurately reporting findings, diminishing the credibility of their scholarly work.  According to Singh (2015), interpretation of data is the most challenging skill for graduate students, especially when not accompanied with proper practical training. Moreover, Reaburn (2017) noticed that students commonly misread p-values and confidence intervals, especially when classroom instruction is highly theoretical. 

Applying Statistical Concepts. The data reveals that pupils scored the lowest, with a mean of 7.07, also evaluated as fair. 18 respondents (41.86%) scored between 5 and 8, and 13 respondents (30.23%) scored between 0 and 4. Only 1 respondent (2.33%) got a score in the 17–20 range, demonstrating that hands-on application, such as running tests and using statistical tools, remains a big issue. The low application score implies that students may not be sufficiently exposed to real datasets or statistical software, reducing their capacity to carry out independent research. The results are in consonance with the study conducted by Rahayu et al. (2024), which highlighted that the lack of software-based training in graduate programs leads to poor application of statistical tests in real-world research. Furthermore, Delideli (2024) highlighted that applied statistical competence improves dramatically when students have guided exposure to real-life data and frequent practice using tools like SPSS, Jamovi, Megastat, and the like.

Specific Areas of Statistical Knowledge and Skills Where MAEd Students Face the Most Challenges
Table 2 present the specific areas of statistical knowledge and skills where MAEd students face the most challenges.


Table 2.	Areas of Statistical Knowledge and Skills Where MAEd Students Face the Most Challenges
	Item
	f
	%

	Understanding Basic Statistical Concepts
	29 
	67.44

	Data Interpretation and Visualization
	27
	62.79

	Descriptive Statistics
	21
	48.84

	Inferential Statistics
	17
	39.53

	Selection of Appropriate Statistical Tests
	13
	30.23

	Data Analysis Using Statistical Software
	21
	48.84

	Understanding Assumptions of Statistical Tests
	23
	53.49

	Interpreting Correlation and Causation
	23
	53.49

	Effect Size and Practical Significance
	20
	46.51

	Reporting and Presenting Statistical Results
	26
	60.47



It can be gleaned from the table that the top three areas where MAEd students face the most challenges in statistical knowledge and skills are Understanding Basic Statistical Concepts (29, 67.44%); Data Interpretation and Visualization (27, 62.79%); and Reporting and Presenting Statistical Results (26, 60.47%).   Meanwhile, the three areas with the lowest frequency, implying less reported challenges, are Selection of Appropriate Statistical Tests (13, 30.23%); Inferential Statistics (17, 39.53%); and Effect Size and Practical Significance (20, 46.51%) out of 43 MAEd student respondents.   This high percentage along with understanding basic statistical concepts means that many students still struggle with foundational parameters such as mean, median, mode, and variance. These basics are vital because they support more complicated concepts and applications. A gap along this area generally leads in issues comprehending or implementing statistics in practical research contexts. Additionally, along with data interpretation and visualization, many students find it impossible to transfer data into clear visual representations or examine graphical results. This can be attributed to limited exposure to programs like Excel, SPSS, or Jamovi, or a lack of skill in generating insights from charts and tables. Moreover, along with reporting and presenting statistical data, challenges in this area lead to struggles with academic writing, particularly when summarizing findings in a statistically sound and reader-friendly method. This can impact the quality of theses, action research, or journal submissions. These findings correspond with Zotzmann and Sheldrake (2021), who showed that postgraduate students typically lack confidence in both the basic and communication portions of quantitative research. Similarly, Uyen et al. (2021) emphasize that unless statistical training includes applicable settings and real-life data scenarios, students may struggle to convert theoretical understanding into practice.

On the other hand, whereas fewer respondents reported difficulty along Selection of Appropriate Statistical Tests, this did not necessarily reflect competence but rather a lack of engagement in selecting tests independently.   Some may rely considerably on advisers or templates instead of making informed decisions themselves.  In addition, along with inferential statistics, although this is a complex subject, its relatively lower frequency can imply that students are either oblivious of their misconceptions or haven’t utilized these approaches sufficiently enough to identify challenges. Lugo-Armenta and Pino-Fan (2021) note that inferential reasoning is typically misinterpreted unless taught with an emphasis on conceptual understanding, not only formula use. Lastly, while fewer students identify difficulties along effect size and practical relevance, it's probable they haven't entirely experienced the topic in practical applications. Effect size is frequently neglected in favor of p-values, however it is crucial for proving real-world importance. This finding is corroborated by Schäfer and Schwarz (2019), who suggested that most students and even researchers underestimate the importance of effect sizes due to a lack of emphasis in early statistical training.

The high prevalence of foundational and reporting-related problems underscores a need for more integrated, scaffolded teaching in key statistical abilities, interpretation, and academic writing. These sections should not be separate units but interconnected throughout MAEd education, especially in research-focused subjects. Furthermore, the seeming ease with more difficult issues like test selection or inferential procedures may be deceiving, pointing to a need for assessment-based training that reveals latent misconceptions. Structured mentorship or capstone-based learning could aid guarantee that students execute these methods meaningfully and not merely mechanically.

Perceived Needs of MAEd Students in Terms of Professional Development in Research Statistics
Table 3 present the perceived needs of MAEd students in terms of professional development in research statistics.
Table 3. Perceived Needs of MAEd Students in Terms of Professional Development in Research Statistics
	Indicators
	Mean
	DR

	1. I need training on basic statistical concepts such as mean, median, mode, standard deviation, and variance.
	4.28
	Strongly Agree 

	1. I require guidance on how to interpret and create data visualizations (e.g., graphs, charts, and tables).
	4.42
	Strongly Agree 

	1. I need help in understanding and applying descriptive statistics to summarize data.
	4.49
	Strongly Agree 

	1. I need training on inferential statistics, including hypothesis testing, p-values, and confidence intervals.
	4.44
	Strongly Agree 

	1. I struggle with selecting the appropriate statistical test for my research questions.
	4.21
	Strongly Agree 

	1. I need hands-on training in using statistical software such as SPSS, Excel, R, or Jamovi.
	4.51
	Strongly Agree 

	1. I need help understanding the assumptions of statistical tests (e.g., normality, homogeneity of variance).
	4.51
	Strongly Agree 

	1. I need guidance on how to interpret correlation and causation correctly.
	4.51
	Strongly Agree 

	1. I need training on calculating and interpreting effect size and practical significance.
	4.42
	Strongly Agree 

	1. I need help in reporting and presenting statistical results in academic and professional formats.
	4.33
	Strongly Agree 

	1. I need more practice in analyzing real-world datasets to build my confidence in statistics.
	4.49
	Strongly Agree 

	1. I need training on how to design research studies with appropriate statistical methods.
	4.51
	Strongly Agree 

	1. I need help in understanding advanced statistical techniques such as regression analysis or factor analysis.
	4.49
	Strongly Agree 

	1. I need guidance on how to handle missing data and outliers in statistical analysis.
	4.44
	Strongly Agree 

	1. I need training on how to interpret and write the results section of a research paper.
	4.44
	Strongly Agree 

	1. I need more resources (e.g., books, online tutorials, workshops) to improve my statistical skills.
	4.42
	Strongly Agree 

	1. I need mentorship or one-on-one support to address my specific statistical challenges.
	4.44
	Strongly Agree 

	1. I need training on how to critically evaluate statistical findings in published research.
	4.51
	Strongly Agree 

	1. I need help in understanding the ethical considerations in statistical analysis and reporting.
	4.47
	Strongly Agree 

	1. I need a structured professional development program designed to my level of statistical knowledge.
	4.44
	Strongly Agree 

	Overall Mean
	4.44
	Strongly Agree 



Table 3 presents the overall mean score for MAEd students' perceived needs in terms of their professional development in research statistics is 4.44, falling into the "Strongly Agree" category. This demonstrates a clear and strong consensus among students that they require significant assistance in obtaining statistical skills relevant to educational research. The consistently high mean across all items indicates a broad and deep need. Institutions should offer continuing, modular workshops for both beginners and experienced students. This supports the findings of Al-Fraihat et al. (2019), who emphasized that personalized ongoing training leads to higher statistical confidence and better research outcomes among graduate students. 

Specifically, the indicators "I need hands-on training in using statistical software such as SPSS, Excel, or Jamovi," "I need help understanding the assumptions of statistical tests (e.g., normality, homogeneity of variance)," “I need guidance on how to interpret correlation and causation correctly,” “I need training on how to design research studies with appropriate statistical methods,” and “I need training on how to critically evaluate statistical findings in published research” got the highest mean rating of 4.51, classified as “strongly agree.” These results suggest that students feel less confident not just in performing statistical procedures but also in understanding the logic behind them and critically assessing statistical information. This is consistent with Pace et al. (2018), who emphasized that graduate students frequently require instruction that bridges technical skills with statistical reasoning and critique, especially in real-world contexts. 

Meanwhile, the indicator "I struggle with selecting the appropriate statistical test for my research questions" received the lowest mean of 4.21, still considered "strongly agree." This score still reflects strong agreement, but compared to other indicators, it may indicate a slightly higher level of confidence or familiarity in this area. However, it could also imply that students are unaware of the complexities and nuance required in selecting relevant examinations, leading to an overestimation of their aptitude. According to Mishra et al. (2019), students frequently believe they understand statistical test selection but misapply or oversimplify these decisions in practice, particularly in research projects without structured guidance. The high ratings for software training and interpreting results indicate the need to shift instructional focus toward practical applications and interpretative literacy. This supports Lye and Koh (2014) suggestion to prioritize statistical thinking over mathematical processes. Furthermore, because students want assistance in analyzing published findings and designing investigations, teachers should incorporate peer-reviewed article critiques and real-world datasets into coursework. This encourages students to view statistics as a tool for reasoning and inquiry, rather than a collection of formulas.

Relationship Between the Level of Statistical Literacy Among MAEd Students and Their Level of Perceived Needs of MAEd Students in Terms of Professional Development in Research Statistics

Table 4 present the relationship between the level of statistical literacy among MAEd students and their level of perceived needs of MAEd students in terms of professional development in research statistics.
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	Level of Statistical Literacy

	
	Understanding Statistical Concepts
	Interpreting Statistical Concepts
	Applying Statistical Concepts

	Level of perceived needs of MAEd students
	0.037
	0.329*
	0.450*

	


* Correlation is significant at 0.05 level
The table reveals that there is a positive association between the level of statistical literacy and the level of perceived needs of MAEd students. Specifically, the table reveals that a moderate positive relationship (0.329) was noticed between the interpreting of statistical concepts and the level of perceived needs of the respondents. This suggests that students who regard themselves as less adept in comprehending statistical concepts are more likely to express a significant need for professional growth. The association shows that students are aware of their limitations in evaluating data, graphs, and statistical outputs—critical in generating accurate conclusions in educational research. Instruction must focus on conceptual understanding, not just output reading. Students may be exposed to statistical output (e.g., from SPSS, jamovi, etc.) without completely knowing its meaning. As reported by Pylväs et al. (2022), interpretation skills require explicit training and contextual development. Furthermore, professional development programs should contain real-world data interpretation tasks. Embedding case-based learning where students interpret statistical results can help build interpretive confidence, especially in thesis and action research contexts.

Additionally, the statistical literacy of the students along with applying statistical concepts showed the strongest positive correlation (0.450) observed to the level of perceived needs of MAEd students. This means that those who report weaker ability to use statistical knowledge in practical circumstances (e.g., computing, evaluating data, drawing conclusions) also sense a larger need for extra training. It demonstrates a direct correlation between perceived skill limitations and a need for additional hands-on, functional knowledge. Application-focused workshops are crucial. Students gain more from performing than just hearing. Cujba and Pifarré (2024) emphasized that statistical application is best learnt through inquiry-based and collaborative activities utilizing real data. Moreover, theoretical understanding must be matched with tool use (SPSS, Excel, Jamovi). MAEd students seem to grasp that being able to apply statistics in research projects requires using software, interpreting assumptions, and reporting results. This complements findings from Altamimi and Ogdol (2023), who stated that statistical literacy improves when students can transform knowledge into tangible action. 

On the other hand, understanding statistical concepts (0.037) did not indicate significance on the level of perceived demands of MAEd students. This near-zero correlation implies that students' level of comprehending core statistical topics does not greatly influence their opinion of whether they need more professional development. This might imply a mismatch between actual knowledge and self-awareness. Students may overestimate their mastery of basic statistics. This supports the idea of "unconscious incompetence," when learners are ignorant of what they don’t know. Mamolo and Sugano (2020) noted that self-perceived competency in basic concepts typically doesn't correlate with actual performance, especially when tests are not regularly used to provide feedback. Furthermore, curriculum designers should integrate diagnostic tests early in coursework. Since children may not identify their foundational shortcomings, early screening can direct targeted solutions. This is matched with Carney et al. (2022), who stressed formative evaluation as a way to assist students discover their true level of comprehension.
Professional Development Program 
Based on the data collected, the researchers crafted a Professional Development Program aimed at improving the research statistics literacy of MAEd-EM students. The program was developed in accordance with the key result areas based on the quantitative findings of the study. It outlines objectives, strategies for accomplishing its objectives, the target participants, individuals and groups to be involved, an implementation timeframe, an estimated budget, and the anticipated outcomes. This program ensures that the curriculum specifically addresses the students’ areas of difficulty, promotes hands-on learning, and supports the application of statistical concepts in actual research initiatives.
4. Conclusion

Based on the findings, the following statements were concluded: learning statistics is extremely difficult for MAEd-EM students, which affects their capacity to understand and appreciate its concepts; specific difficulties were noted, especially with regard to understanding basic ideas, analyzing information, and summarizing findings; students strongly want in-depth, practical statistics instruction to improve their understanding and enhance their application abilities; the ability of students to successfully understand and apply statistical concepts is closely correlated with their level of statistical literacy; and enhancing students' statistical literacy requires the implementation of a professional development program, which will give them organized, thorough, and practice-focused learning opportunities.
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