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ABSTRACT

	This study aimed to assess the data- literacy skills of Sangguniang Kabataan (SK) leaders in selected local government units in Misamis Oriental across ten dimensions: Data Identification, Acquisition, Clarification, Analysis, Integration, Verification, Visualization, Communication or Presentation, Evaluation, and Ethicization. Employing a descriptive research design, the study was conducted in Balingasag, Misamis Oriental from July 2025 to November 2025. Data were collected from currently serving SK officials aged 18–24 through a structured Likert-scale questionnaire. Descriptive statistics, including the mean and standard deviation, were utilized to analyze the data. The results revealed that SK leaders demonstrated strong awareness of the importance of data, ethical handling, and integration of data into community initiatives. However, their technical and applied competencies, particularly in advanced data acquisition, statistical analysis, and data visualization, were rated as moderate to low. The study concludes that there is a need for capacity-building programs, mentorship opportunities, and improved access to digital tools, and continuous ethical reinforcement to enhance data literacy among SK leaders. Strengthening these competencies is essential to promote evidence-based decision-making, participatory governance, accountability, and the effectiveness of youth-oriented community programs.	Comment by us: Omit	Comment by us: Methodoly must be claer , reasonate and scientific to bring out scholarly view. 	Comment by us: Recommendation are not clearly articulated 
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1. INTRODUCTION

In the contemporary landscape of governance, data literacy has become a critical competence that enables leaders to make informed, transparent, and accountable decisions. It refers to the ability to read, interpret, analyze, and communicate data effectively for problem-solving and policy formulation (Koltay, 2016). As governments increasingly rely on evidence-based decision-making, data literacy ensures that leaders can transform raw information into actionable insights that reflect public needs and priorities (Mandinach & Gummer, 2016). In the Philippine context, digital transformation and local governance reforms have underscored the importance of equipping officials—especially youth leaders—with data-related skills that enhance administrative efficiency and responsiveness (Volante et al., 2025). The Sangguniang Kabataan (SK), established under Republic Act No. 10742 or the SK Reform Act of 2015, plays a vital role in promoting youth development and civic participation at the barangay level. SK leaders are expected to design and implement programs that address pressing community issues, but such responsibilities require the capacity to identify, interpret, and utilize data effectively. However, as noted by Yumen, et al. (2023), many local government units in the Philippines face persistent gaps in technological competency and data utilization due to limited training and access to digital resources. This deficiency suggests that SK officials, being part of the local governance system, may also encounter similar challenges that restrict their ability to adopt data-driven governance.

This study examines the data literacy skills of Sangguniang Kabataan (SK) leaders in selected local government units in Misamis Oriental across ten dimensions—Data Identification, Data Acquisition, Data Analysis, Data Integration, Data Verification, Data Visualization, Data Communication/Presentation, Data Clarification, Data Evaluation, and Data Ethicization—to evaluate how well they utilize data for governance and decision-making. Each dimension represents a critical competency essential for effective and ethical data use in public administration. Recent studies emphasize that data literacy extends beyond technical proficiency, encompassing the ability to interpret, evaluate, and apply data responsibly to inform policy and governance (Lee et al., 2024). Specifically, Data Identification and Acquisition involve recognizing credible data sources, while Data Analysis and Integration focus on interpreting and synthesizing information to generate actionable insights. Data Verification, Visualization, and Communication/Presentation ensure transparency and accessibility of findings, whereas Data Clarification highlights the need to contextualize and interpret data accurately to avoid misrepresentation. Moreover, Data Evaluation and Ethicization promote accountability, integrity, and respect for privacy in handling public information (Koltay, 2016). Despite the importance of these competencies, many SK leaders face challenges such as inadequate training, limited institutional support, and insufficient access to reliable data systems (Volante et al., 2025). These barriers often impede their ability to make evidence-based decisions and assess program outcomes effectively. As research indicates, data-driven leadership enhances transparency, accountability, and participatory governance, but such capacity must be cultivated through systematic education and training (Frontiers, 2025).	Comment by us: Revise this is not necessary in the introduction 	Comment by us: Consider revising this  and refocus onto the context  literacy skills improving youth leardership practices.	Comment by us: The problem the triggged  the study be must remain clear to the author and the variables under investigation . 

Guided by these concerns, this study seeks to answer the following research questions: 

(1)	What is the level of data literacy skills of Sangguniang Kabataan (SK) leaders? 

(2)	What are the implications of the different levels of data literacy skills of Sangguniang Kabataan (SK) leaders on their governance and decision-making roles? 	Comment by us: Delete data

The findings aim to reveal the strengths and weaknesses of SK leaders’ data competencies, offering a foundation for capacity-building initiatives. Ultimately, strengthening data literacy among SK leaders will promote ethical, data-informed, and participatory governance that empowers youth and advances sustainable community development in Misamis Oriental.

2. METHODOLOGY

2.1 RESEARCH DESIGN 

This study used descriptive research design. Descriptive design was a research methodology aimed at systematically describing the characteristics of a population, phenomenon, or situation without manipulating any variables (Kelkar, 2024). In this study, the descriptive design was used to present and analyze the level of data literacy skills of Sangguniang Kabataan (SK) leaders. It focused on describing their skills in collecting, interpreting, and using data in decision-making without introducing interventions or altering their natural responses.	Comment by us:  Parallel mixed  to enable the collection of both qualitative and quantative data.  The kind of research design used is not clear to the Reader.  For you can use a case researh design why for deeper understanding of the study variables.	Comment by us: Which methods were used to collect data and why?? It should come out clearly and the targeted population  must be revaealed.

2.2 PARTICIPANTS AND SAMPLING	Comment by us: The paricipating sample the Reader expexctes to see the figues of participants  in their different categoies and who they were arrived at. 

The participants of this study were the currently elected Sangguniang Kabataan (SK) leaders in Balingasag, Misamis Oriental. Purposive sampling was used to ensure that only those who met specific criteria were included. Participants were required to be newly elected and presently serving during the current SK term, hold an official position as either SK Chairperson (Chairman) or SK Kagawad (Councilor), be between 18 and 24 years old as required by SK guidelines, actively reside in the barangay where they were elected, and be willing to participate by providing informed consent. This selection process ensured that the researchers gathered relevant and reliable information from respondents who were most appropriate for the objectives of the study. Using Slovin’s formula, a total of 73 research-participants were included in this study.	Comment by us: Their age is not so much necessary. The Reader needs to know how many in their categories that added up to 73. Why only 73 participants? Whic ceriteria  that come up with 73 please illustrate 

2.3 RESEARCH INSTRUMENT	Comment by us:  The research  has come out withou first articulating the methods.  It is advisable to use at list more than two methods to aviod bais and conflict of interest  Ie use survey, interview and focused group discussion 

The survey instrument of this study was adapted from Van (2023). It was aligned with the research questions that sought to assess the data literacy skills of Sangguniang Kabataan (SK) leaders in selected local government units, ensuring that the tool directly addressed the objectives of the study. In general, the instrument evaluated ten essential dimensions of data literacy—finding, getting, cleaning, analyzing, embedding, verifying, visualizing, presenting, assessing, and ethicizing data—which together provided a comprehensive measure of both technical competencies and ethical considerations in handling data. The instrument was structured to capture the capacity of SK leaders to manage information responsibly and to apply data-driven insights in their governance and decision-making roles. Respondents answered the items using a five-point Likert scale ranging from Strongly Disagree (1) to Strongly Agree (5), which allowed them to self-assess their skills while generating quantifiable data for analysis, thereby enabling the identification of proficiency levels, strengths, and areas needing improvement.	Comment by us:  This approach of questionnare is one of the weak approach in data collection. 

2.4 SCORING PROCEDURE	Comment by us: You may not need this section.

The responses to the survey instrument were scored using a five-point Likert scale, where 1 corresponded to Strongly Disagree and 5 to Strongly Agree. Scores from all items representing the ten dimensions of data literacy were summed, and the overall mean score determined the level of each participant’s data literacy skills. Participants with a mean score ranging from 1.00 to 2.49 were categorized as having low data literacy skills, indicating limited competencies and a need for significant capacity building. Those with a mean score of 2.50 to 3.49 fell under the moderate data literacy skills category, reflecting partial proficiency but inconsistency across the dimensions that called for further training and development. Finally, participants who obtained a mean score between 3.50 and 5.00 were classified as having high data literacy skills, demonstrating strong competencies in managing, analyzing, and applying data responsibly in governance and decision-making.

2.5 DATA GATHERING PROCEDURE

The data for this study were gathered systematically to ensure accuracy, reliability, and ethical compliance. First, the researchers sought formal permission from the concerned local government unit (LGU) through the Sangguniang Kabataan (SK) Federation president, to allow the researchers for data collection. Once permission was granted, the participants were oriented about the purpose of the study, the significance of their participation, and the confidentiality of their responses. The survey instrument, adapted from Van (2023), was then distributed to the SK leaders either physically or digitally, depending on accessibility and convenience. Respondents self-assessed their competencies across the ten dimensions of data literacy—finding, getting, cleaning, analyzing, embedding, verifying, visualizing, presenting, assessing, and ethicizing data—using a Likert-scale format. After completion, the researchers collected the surveys and reviewed them for completeness and consistency, clarifying any ambiguous or missing responses when possible. The gathered data were then organized and prepared for statistical analysis, with responses coded and entered into a software program to calculate descriptive statistics such as mean, mode, and standard deviation. Throughout the process, ethical considerations were strictly observed, ensuring voluntary participation, the right to withdraw, and the confidentiality and anonymity of all respondents.	Comment by us: Why this?

2.6 STATISTICAL ANALYSIS	Comment by us:  The Reader expects to see how both sets of data were analysed . And probably inform on the ethical issues that where observed in the study.

Descriptive statistics were used to analyze the gathered data. Specifically, measures of central tendency such as mean, mode, and standard deviation were employed. The mean was used to determine the average responses of the SK leaders on each item in the Likert scale, which reflected their overall level of data literacy skills. The mode identified the most frequent responses given by the participants, showing the most common perception or skill level among them. Meanwhile, the standard deviation measured the degree of variation in the responses, indicating whether the participants’ answers were closely similar or widely dispersed. These statistical tools helped provide a clear and systematic description of the data literacy skills of Sangguniang Kabataan leaders.

3. results and discussion	Comment by us:  Rember the results  and discusions mus be well alligened to research questions.  Follow the systematically your research question and provide the answerers discusion the in scholarly well to arrive at conclusions and implications /recommendations as deemed right 

Table 1 reveals that the SK leaders generally demonstrate a satisfactory level of awareness regarding data identification, as reflected by the overall weighted mean of 3.52 with a standard deviation of 1.03, interpreted as Agree. The highest mean score of 3.82 (SD = 0.84) corresponds to the statement “I know that there are different forms of data,” indicating that most youth leaders are confident in recognizing data in its various representations, including numerical, textual, and visual forms. In contrast, the statement “I am not familiar with terms like JSON, XML, and .CSV” produced a mean of 3.09 (SD = 1.37), interpreted as Neutral, revealing limited exposure or uncertainty regarding specific technical data formats. Moreover, while participants agreed that there are different sources of data and various methods to obtain data (means = 3.68 and 3.71, respectively), their neutrality in selecting the appropriate data source based on specific goals (mean = 3.38) suggests gaps in practical data-handling skills. The higher standard deviations in the technically oriented items indicate variation in experience and knowledge among the respondents, highlighting that although basic data identification awareness is present, applied technical competency remains inconsistent among SK leaders.	Comment by us: Why did you immidiately begin with mean and stardard devialtion among others?  Revise the tables and refocus them properly . 
Go back at your research questions and position your funding, interprete them, analyse and discusion them proper to lead you make conclusion and implications .

Table 1. Sangguniang Kabataan (SK) leaders’ level of Data Identification
	Statement
	Mean
	Standard Deviation
	Interpretation

	I know that there are different forms of data.
	3.82
	0.84
	Agree

	I am not familiar with terms like JSON, XML, and .CSV.
	3.09
	1.37
	Neutral

	There are different sources of data.
	3.68
	1.00
	Agree

	I know that there are different ways to obtain data.
	3.71
	0.98
	Agree

	I can easily select the right data source based on my goal for which I need data.
	3.38
	1.07
	Neutral

	I am aware of the existence of various data portals.
	3.41
	0.93
	Agree

	Overall
	3.52
	1.03
	High Data Literacy Skill


 (Note that the scoring procedure in Table 1 is similarly used throughout Table 10. Scoring: 1.00 – 1.80 = Strongly Disagree; 1.81 – 2.60 = Disagree; 2.61 – 3.40 = Neutral; 3.41 – 4.20 = Agree; 4.21 – 5.00 = Strongly Agree)	Comment by us: The Reader expects to see Source of the data in the table. Eg Source Primary Data, 2025) Please do that to all tables and figuges.  

These findings are supported by research emphasizing the varying levels of data literacy among youth and community leaders. For instance, Kim, et al. (2025) found that while individuals may demonstrate confidence in general data concepts, they often struggle to apply technical knowledge such as working with JSON or XML formats in real contexts. Similarly, Evans et al. (2024) highlighted that community leaders who are generally aware of data often face difficulties when required to perform advanced or goal-specific data tasks, illustrating a gap between conceptual understanding and practical execution. Kaur et al. (2025) also noted that youth leaders recognize the significance of data in decision-making but have limited experience with data tools and platforms, which affects their ability to make informed, data-driven decisions. Together, these studies corroborate the present results, underscoring the need for targeted training programs to enhance SK leaders’ applied data literacy, ensuring that awareness translates into effective, practical skills in community governance and project planning.

Table 2. Sangguniang Kabataan (SK) leaders’ level of Data Acquisition
	Statement
	Mean
	Standard Deviation
	Interpretation

	I can access data by using more complex data formats (JSON, XML).
	2.59
	1.14
	Disagree

	I am familiar with the term API.
	2.35
	1.31
	Disagree

	I can use APIs to gain access to datasets.
	2.41
	1.40
	Disagree

	Overall
	2.45
	1.28
	Low Data
Literacy Skill



Table 2 indicates that the respondents generally disagree with statements regarding the use of advanced data formats or tools, reflected by an overall mean of 2.45 and a standard deviation of 1.28, interpreted as Disagree. The lowest mean score of 2.35 (SD = 1.31) corresponds to the statement “I am familiar with the term API,” suggesting that most SK leaders have limited awareness of what an Application Programming Interface (API) entails. Similarly, the statement “I can use APIs to gain access to datasets” has a mean of 2.41 (SD = 1.40), still within the Disagree range, highlighting that even among those who are somewhat aware of APIs, few feel capable of applying them to obtain or manipulate datasets. The item “I can access data by using more complex data formats (JSON, XML)” scored slightly higher at 2.59 (SD = 1.14), but remains in the Disagree category, indicating limited technical competence in handling structured data formats. The relatively high standard deviations suggest variability among respondents; a small subset of youth leaders may possess some exposure or familiarity, yet the majority lack sufficient knowledge and skills. Overall, this table underscores a gap in technical data acquisition skills among SK leaders, which could affect their ability to retrieve and manage data for community projects effectively.	Comment by us: Source?

These findings are supported by existing literature on technical data literacy in youth and community leadership contexts. Kjelvik and Schultze (2019) noted that individuals often struggle when confronted with real-world, non-tabular datasets, particularly formats like JSON or XML, due to limited hands-on experience. Similarly, Duala, Ekoko, and Robillard (2020) found that learners exhibit shallow understandings of APIs, frequently facing challenges in integrating documentation and applying endpoints to obtain useful data. Thayer (2021) further emphasized that mastery of APIs requires the integration of conceptual, factual, and procedural knowledge, and deficits in any of these dimensions can reduce user confidence. The alignment of these studies with the current findings suggests that SK leaders’ limited competency in data acquisition is not uncommon and highlights the need for structured training programs in technical data handling and API usage, ensuring that youth leaders are better equipped to access and utilize data effectively in governance and community initiatives.

Table 3. Sangguniang Kabataan (SK) leaders’ level of Data Clarification
	Statement
	Mean
	Standard Deviation
	Interpretation

	I easily recognize invalid, incorrect, or incomplete data.
	3.24
	1.11
	Neutral

	If I encounter invalid, incorrect, or incomplete data, I will remove it.
	3.15
	1.12
	Neutral

	If I encounter invalid, incorrect, or incomplete data, I use data cleaning tools to remove them.
	3.06
	1.05
	Neutral

	I know the quality criteria for data.
	3.18
	1.12
	Neutral

	I can recognize high-quality data myself.
	3.29
	1.07
	Neutral

	Overall
	3.18
	1.09
	Moderate Data Literacy Skill


	Comment by us: Source?
The findings in Table 3 suggest that SK leaders exhibit moderate confidence in managing and verifying the quality of data, as indicated by an overall mean of 3.18 (SD = 1.09), interpreted as Neutral. Respondents reported the highest agreement for the statement “I can easily recognize invalid, incorrect, or incomplete data” (M = 3.24, SD = 1.11), suggesting that while some leaders feel capable of spotting errors, others remain hesitant. Their responses to “If I encounter invalid, incorrect, or incomplete data, I will remove it” (M = 3.15, SD = 1.12) and “If I encounter invalid, incorrect, or incomplete data, I use data cleaning tools to remove them” (M = 3.06, SD = 1.05) indicate uncertainty in taking corrective actions, highlighting a gap between identifying data issues and effectively resolving them. Similarly, neutrality in “I know the quality criteria for data” (M = 3.18, SD = 1.12) and “I can recognize high-quality data myself” (M = 3.29, SD = 1.07) reflects that leaders may understand the concept of data quality in theory but are not fully confident in applying it to real-world community initiatives. The moderate variability in responses shows that experience levels differ across leaders, implying that some may rely on guidance or collaboration when handling datasets. Overall, the data points to the need for capacity-building programs that emphasize both practical techniques and evaluative judgment in data management.

These results align with broader research on youth engagement and technical data literacy. Studies indicate that young community leaders often grasp the theoretical importance of data but struggle to translate this knowledge into actionable skills. For instance, Kim, et al. (2025) observed that individuals frequently understand data concepts but lack the confidence to perform hands-on quality assessment tasks. Burress (2022) similarly found that emerging leaders often face challenges with incomplete or inconsistent datasets, requiring structured frameworks for data cleaning and verification. Liu (2025) argues that data quality literacy is best developed through repeated practice and exposure to authentic datasets. Applied to SK leaders, this suggests that workshops or training focused on evaluating, cleaning, and validating data could enhance their competence, thereby improving the accuracy and reliability of community project outcomes.

Table 4. Sangguniang Kabataan (SK) leaders’ level of Data Analysis
	Statement
	Mean
	Standard Deviation
	Interpretation

	I have advanced statistical skills. (Regression analysis, inferential statistics).
	2.97
	1.08
	Neutral

	If I have to carry out an analysis, I can distinguish the appropriate method depending on my research goal.
	3.15
	1.12
	Neutral

	Overall
	3.06
	1.10
	Moderate Data Literacy Skill


	Comment by us: Source?
The findings in Table 4 indicate that SK leaders generally perceive their statistical and analytical capabilities as moderate, with an overall mean of 3.06 (SD = 1.10), interpreted as Neutral. Respondents reported the lowest confidence in the statement “I have advanced statistical skills (Regression analysis, inferential statistics)” with a mean of 2.97 (SD = 1.08), suggesting that many leaders feel uncertain about performing complex statistical procedures. Meanwhile, the item “If I have to carry out an analysis, I can distinguish the appropriate method depending on my research goal” received a slightly higher mean of 3.15 (SD = 1.12), implying that while some leaders feel able to choose suitable analytical methods, the majority remain cautious about their methodological decision-making. The moderate standard deviations indicate variability in skill levels, showing that a portion of respondents may have some experience with analysis, while others require additional guidance. Collectively, the data reveal that SK leaders possess basic awareness of analytical techniques but have not yet developed strong confidence or mastery, highlighting the need for practical, hands-on statistical training tailored to their roles in community projects and youth initiatives.

These results are consistent with research emphasizing that emerging leaders often struggle with advanced data analysis despite understanding its theoretical relevance. For example, Romero et al. (2023) found that Filipino pre-service teachers reported moderate self-efficacy when applying inferential statistics, with anxiety impacting performance. Hsu and Antoine (2021) similarly observed that learners tend to underestimate their analytical capabilities until provided with structured, scaffolded exercises. In youth leadership contexts, Chen and Zhang (2020) argue that statistical reasoning involves not only computation but aligning methods with project goals—an area where many leaders lack practical experience. Additionally, McCaughey, Hill, and Mackinnon (2022) demonstrated that self-confidence directly affects the accuracy of analytical choices, reinforcing the importance of experiential learning. Applied to SK leaders, these insights suggest that workshops, mentorship, and guided practice in statistical methods can enhance both confidence and competence, enabling leaders to make more informed, data-driven decisions in their community responsibilities.


Table 5. Sangguniang Kabataan (SK) leaders’ level of Data Integration
	Statement
	Mean
	Standard Deviation
	Interpretation

	Data play an important role in the field of safety.
	3.79
	1.19
	Agree

	As part of progress and innovation, data play an important role. 
	3.85
	1.10
	Agree

	Data is important in supporting existing and future activities.
	3.79
	1.14
	Agree

	Overall
	3.81
	1.14
	High Data Literacy Skill


	Comment by us: Source?
The results presented in Table 5 reveal that respondents recognize the significant role of data in improving safety, promoting innovation, and supporting both current and future operations. The overall mean of 3.81 with a standard deviation of 1.14, interpreted as Agree, suggests that the respondents have a strong appreciation of how data functions as a vital resource in various professional and technological contexts. The highest mean value (3.85) was recorded for the statement asserting that data plays an important role in progress and innovation, indicating that most respondents believe data is a major driving force behind technological advancement and modernization. The statements concerning the importance of data in safety (3.79) and in supporting ongoing and future activities (3.79) further emphasize the perception that data is indispensable in maintaining efficiency, predicting risks, and ensuring sustainability. The fairly consistent mean scores across all items, along with moderate standard deviations, demonstrate that this perception is shared by the majority, though some respondents may have differing levels of exposure or experience with data-driven systems.

These findings are supported by several recent studies emphasizing data’s growing role in innovation, safety management, and organizational progress. According to Batarseh and Yang (2020), the integration of data analytics enhances both operational safety and efficiency across industries, enabling evidence-based decisions that minimize risk and optimize outcomes. Similarly, Shehzad et al. (2023) found that data-driven innovation significantly contributes to organizational competitiveness by transforming information into actionable insights that support long-term development goals. In the context of safety, Khan, Javaid, and Haleem (2021) argued that data systems such as predictive analytics and machine learning improve workplace and public safety by identifying potential hazards before incidents occur. Additionally, Xu et al. (2022) emphasized that sustainable innovation relies heavily on the continuous collection and interpretation of reliable data, allowing institutions to anticipate challenges and innovate responsibly. Together, these studies reinforce the findings in Table 5, confirming that respondents’ positive perception aligns with global trends highlighting data as a cornerstone of innovation, safety, and sustainable growth.

Table 6. Sangguniang Kabataan (SK) leaders’ level of Data Verification
	Statement
	Mean
	Standard Deviation
	Interpretation

	When I work with data, I follow a fixed procedure to check the data.
	3.53
	1.17
	Agree

	I can recognize when data is reliable.
	3.56
	1.04
	Agree

	I can find that my data is not reliable.
	3.15
	1.15
	Neutral

	Overall
	3.41
	1.12
	Moderate Data Literacy Skill


The results in Table 6 reveal that respondents demonstrate a generally positive attitude toward data reliability practices, with an overall mean of 3.41 (Agree). A majority indicated that they follow fixed procedures in checking data (M = 3.53) and can recognize reliable data (M = 3.56). These findings highlight the respondents’ awareness of structured approaches to data handling and their confidence in identifying credible information. However, when it comes to identifying unreliable data, the mean score drops to 3.15 (Neutral), suggesting some uncertainty or limited skills in detecting flawed, biased, or incomplete datasets. This indicates that while respondents may feel confident when data appears valid, they face challenges in recognizing weaknesses or errors in data quality, which is equally important in research and decision-making.	Comment by us: Source?

These results are supported by recent literature emphasizing the need for strong data validation and reliability assessment skills. Bai et al. (2023) stressed that fixed validation procedures are critical in preventing errors and maintaining data integrity in professional and research contexts. Similarly, Park and Kwon (2022) argued that recognizing data reliability is part of core data literacy, which enhances decision-making and research credibility. However, Choi et al. (2021) found that many individuals experience an “illusion of reliability,” often overlooking biases and inaccuracies, especially when data aligns with prior expectations. This aligns with the respondents’ lower confidence in detecting unreliable data, reinforcing the importance of training in advanced data auditing, anomaly detection, and ethical evaluation. Together, these findings suggest that while respondents have foundational awareness of data reliability, further education and practice are needed to strengthen their ability to critically evaluate both reliable and unreliable datasets.

Table 7. Sangguniang Kabataan (SK) leaders’ level of Data Visualization
	Statement
	Mean
	Standard Deviation
	Interpretation

	Creating interactive diagrams and graphs is something I am good at.
	3.00
	1.33
	Neutral

	I can visually represent problems and bottlenecks on a specific issue by using data.
	3.24
	1.14
	Neutral

	Overall
	3.12
	1.24
	Moderate Data Literacy Skill	Comment by us:  Source?



The table 7 indicate a neutral perception regarding data visualization skills among the surveyed individuals. The statements reflect two key aspects: the ability to create interactive diagrams and graphs, and the capacity to visually represent problems using data. The mean scores were 3.00 and 3.24, with standard deviations of 1.33 and 1.14, respectively. Overall, the average mean score of 3.12 suggests that respondents feel neither particularly skilled nor unskilled in these areas. This neutrality may reflect varying levels of experience or confidence in data visualization among the participants, highlighting a potential need for further training or resources to enhance these skills. 

These results validate that visualization skills are crucial for effective data communication, yet many individuals feel unprepared to utilize these skills effectively (Heer & Shrinivasan, 2021). Furthermore, studies indicate that hands-on experience with data visualization tools significantly influences individuals' confidence and competency in this area (Cairo, 2016). As the results suggest a neutral stance towards these skills, initiatives that focus on practical training and education in data visualization could bridge the gap between current capabilities and the necessary expertise, ultimately fostering greater proficiency in visual data representation.

Table 8. Sangguniang Kabataan (SK) leaders’ level of Data Communication/Presentation	Comment by us: Why this?
	Statement
	Mean
	Standard Deviation
	Interpretation

	To support my projects, I use visualizations. (Pie charts, bar charts, graphs, …)
	3.26
	1.23
	Neutral

	When I present the results of my analysis, I try to frame the message within the context.
	3.38
	1.04
	Neutral

	When I present the results of my analysis, I explain the results in terms of causes, effects, and implications.
	3.53
	0.97
	Agree

	I find it difficult to read and interpret graphs, diagrams, and tables myself.
	2.59
	1.40
	Disagree

	Overall
	3.19
	1.16
	Moderate Data Literacy Skill



The table 8 indicate a general neutrality among participants regarding their data communication and presentation skills, with some areas showing differing levels of confidence. The mean scores for using visualizations were 3.26, while the ability to frame messages contextually had a score of 3.38, both categorized as neutral. Interestingly, the statement regarding explaining analysis results in terms of causes and implications received a slightly higher average score of 3.53, indicating a greater level of agreement. Conversely, the statement reflecting difficulty in reading and interpreting graphs and tables scored the lowest at 2.59, showing that participants generally disagreed with this assertion. The standard deviations ranged from 0.97 to 1.40, suggesting variability in responses, particularly for the statement about reading and interpreting data. These findings suggest that while participants are comfortable presenting analytical results, there may be a confidence gap when it comes to utilizing visual aids effectively. Overall, the average total score of 3.19 reinforces a neutral stance, indicating the need for further development in data communication skills. 

These findings resonate with the critical role of effective data communication in professional settings. Studies have shown that individuals often feel unprepared to present data clearly, complicating their ability to convey complex information (Heer & Shrinivasan, 2021). Furthermore, research indicates that the use of visualizations significantly enhances understanding and retention of information (Cairo, 2016).  Additionally, Kirk (2016) notes that training in visual literacy can lead to more impactful data presentations, underscoring the need for educational initiatives to address these gaps in skill and confidence. In light of these insights, it is evident that investing in professional development focused on data communication can benefit individuals in effectively conveying their analyses. Ultimately, enhanced training could empower participants to better leverage visualizations, thus improving their overall presentation skills.

Table 9. Sangguniang Kabataan (SK) leaders’ level of Data Evaluation
	Statement
	Mean
	Standard Deviation
	Interpretation

	I interpret the results of my data in a confidential and discreet manner.
	3.38
	1.04
	Neutral

	When I analyse data, I work critically.
	3.56
	0.98
	Agree

	I know which evaluation criteria I need to use to interpret data.
	3.26
	1.07
	Neutral

	TOTAL
	3.40
	1.03
	Moderate Data Literacy Skill



The results in Table 9 demonstrate that the respondents generally show a moderate level of competence and awareness in data evaluation, with an overall mean of 3.40 (Agree). The statement “When I analyse data, I work critically” received the highest mean (3.56), indicating that most respondents approach data interpretation thoughtfully, applying logical and analytical reasoning when examining results. This finding suggests that respondents value the importance of critical analysis as part of responsible data evaluation. Meanwhile, the statement “I interpret the results of my data in a confidential and discreet manner” scored 3.38 (Neutral), implying partial awareness of ethical standards such as confidentiality and data privacy. Lastly, the lowest mean (3.26) for “I know which evaluation criteria I need to use to interpret data” indicates that respondents may still lack familiarity with standardized criteria—such as accuracy, consistency, and validity—used in evaluating data quality. These results collectively highlight that while respondents demonstrate critical engagement in analysis, their understanding of evaluation standards and ethical discretion still needs further improvement to ensure reliability and objectivity in data interpretation.

These findings are consistent with recent research emphasizing the importance of critical thinking, ethical awareness, and structured evaluation in data analysis. According to Mandinach and Gummer (2021), effective data evaluation depends on both analytical reasoning and knowledge of appropriate evaluation criteria to draw meaningful conclusions from data. Similarly, Gupta et al. (2021) found that critical thinking enhances the accuracy of interpretations, allowing individuals to assess data integrity and minimize bias in analysis. Additionally, Yoon and Kim (2022) stressed that understanding data evaluation frameworks—such as validity checks and consistency measures—is crucial for ensuring that interpretations are both credible and ethical. These studies support the idea that while respondents are capable of critical analysis, consistent training in data ethics and structured evaluation methods is essential to strengthen their overall competence in data evaluation.

Table 10. Sangguniang Kabataan (SK) leaders’ level of data ethicization
	Statement
	Mean
	Standard Deviation
	Interpretation

	Every time I handle data, I follow a set of ethical guidelines.
	3.62
	1.20
	Agree

	I always handle data in a responsible manner.
	3.68
	1.24
	Agree

	Some data is of a sensitive nature.
	3.47
	1.14
	Agree

	The abuse of data can have serious negative consequences for other people.
	3.62
	0.91
	Agree

	I consciously think about how I deal with data.
	3.62
	0.95
	Agree

	I consciously handle data responsibly, but out of habit.
	3.44
	1.01
	Agree

	Overall
	3.58
	1.08
	Moderate Data Literacy Skill



The findings presented in Table 10 indicate that the respondents generally exhibit a strong sense of ethical awareness and responsibility when handling data, as reflected by the overall mean of 3.58 (Agree). The highest mean (3.68) corresponds to the statement “I always handle data in a responsible manner,” demonstrating that most respondents recognize their obligation to treat data carefully, accurately, and with integrity. Similarly, statements regarding following ethical guidelines and recognizing the sensitivity of data also received high agreement ratings (M = 3.62 and M = 3.47, respectively), showing that respondents understand that data management involves both technical accuracy and moral accountability. The agreement that “abuse of data can have serious negative consequences” (M = 3.62) highlights their awareness of ethical risks such as privacy violations and misinformation. Lastly, the statement “I consciously handle data responsibly, but out of habit” scored slightly lower (M = 3.44), suggesting that while respondents practice responsibility, some actions may be routine rather than grounded in deep ethical reflection. Overall, the results suggest that respondents have developed a stable ethical orientation toward data use but could benefit from more formal ethical training to reinforce conscious, principle-based reasoning.	Comment by us:  Source?

The results align with existing literature emphasizing the growing importance of ethical data literacy and accountability. According to Floridi and Taddeo (2020), ethical awareness in data handling is critical in protecting privacy, ensuring fairness, and avoiding harm in digital societies. Similarly, Richter et al. (2021) highlight that data ethics extends beyond compliance—it involves fostering reflective responsibility where individuals intentionally consider the implications of their data use. Choi and Chung (2022) further argue that habitual ethical behaviors, while positive, should evolve into deliberate practices based on established ethical standards and professional guidelines to ensure consistency and transparency. These studies support the idea that while the respondents demonstrate strong ethical awareness, reinforcing structured ethical frameworks and continuous education can enhance their decision-making integrity and promote responsible data practices across contexts.


5. CONCLUSION and RECOMMENDATION	Comment by us:  Remove recommendation from this point and take its where there is implications

The study examined the data literacy skills of Sangguniang Kabataan (SK) leaders in selected local government units in Misamis Oriental across ten dimensions: Data Identification, Data Acquisition, Data Clarification, Data Analysis, Data Integration, Data Verification, Data Visualization, Data Communication/Presentation, Data Evaluation, and Data Ethicization. Results revealed that SK leaders generally demonstrate a strong awareness of the importance of data in governance, ethical handling, and integration into community initiatives. They showed high competency in understanding different forms of data, recognizing credible sources, applying ethical principles, and appreciating the role of data in innovation and safety.

At the same time, the study revealed moderate to low levels of technical and applied skills. SK leaders expressed limited proficiency in advanced data acquisition (using APIs, JSON, XML), statistical analysis, visualization, and effectively communicating and contextualizing data insights. These findings indicate that while SK leaders possess conceptual understanding and ethical consciousness, their ability to transform raw data into actionable, evidence-based decisions is still developing. Overall, the interplay between awareness, ethics, and technical skills highlights the need for targeted interventions to enhance both competence and confidence in data-driven governance. With these findings, the following recommendations are formulated:

1. Capacity-Building Programs – Structured training workshops should be provided to SK leaders focusing on technical skills such as data acquisition, statistical analysis, data visualization, and effective presentation of findings.	Comment by us: Avoid generic conclusion, good and sounding conclusuion are deduced by scholarly discusions. 
1. Mentorship and Peer Learning – Experienced leaders or data-literate mentors can guide SK officials in practical applications, ensuring skills are reinforced through hands-on experience.
1. Integration in SK Orientation – Data literacy modules emphasizing both technical and ethical competencies should be integrated into official SK training programs.
1. Access to Tools and Resources – SK offices should be equipped with reliable data platforms, analytics software, and visualization tools to support evidence-based planning and monitoring of community programs.
1. Ethical Reinforcement – Continued emphasis on ethical guidelines, privacy, and responsible data use will strengthen trust, accountability, and transparency in youth governance.
1. Promotion of Evidence-Based Governance – SK leaders should be encouraged to actively apply data insights to policy-making, program development, and evaluation to enhance decision-making effectiveness, participatory governance, and sustainable community development.




	Comment by us: The Reader does not expect citations in recommendations.  The citations are only expected in discusions of the findings to make it more scholarly. 
4. Implication in Youth Governance

The varying levels of data literacy skills among Sangguniang Kabataan (SK) leaders have significant implications for their governance and decision-making roles, as data literacy fundamentally determines their capacity to collect, analyze, and ethically utilize data in the formulation of youth-oriented programs and policies. SK leaders who possess a high level of data literacy are more capable of engaging in evidence-based governance—making decisions that are informed, transparent, and grounded in empirical evidence, which in turn enhances the effectiveness and accountability of their leadership. As Mandinach and Gummer (2021) emphasized, data-literate leaders can transform complex information into actionable insights that guide strategic planning, policy development, and responsible resource allocation. Conversely, those with limited data literacy may encounter challenges in interpreting data accurately, resulting in decisions based on assumptions or subjective judgment rather than factual evidence. According to Bhargava et al. (2022), this deficiency often leads to dependency on external advisers or traditional decision-making practices, thereby weakening institutional independence and reducing the quality of governance outcomes. Moreover, disparities in data literacy levels among SK leaders can produce inconsistencies in program implementation and monitoring across barangays, potentially undermining the uniformity and long-term sustainability of youth development initiatives. Similarly, Gonzalez and Espiritu (2023) asserted that data literacy among youth leaders fosters a culture of accountability, analytical thinking, and evidence-based advocacy, all of which are essential for progressive and responsive governance. Therefore, it is imperative to strengthen the data literacy competencies of SK leaders through structured training, continuous education, and the integration of digital tools to enhance their analytical capacity. Doing so would empower them to make informed, ethical, and strategic decisions that contribute to the advancement of sustainable and transparent local governance.	Comment by us: Why not needed?	Comment by us: Not call for in this section.	Comment by us: Why and how at this point?
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Author(s)   hereby   declares   that   generative   AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts.  This explanation will include the name,   version,   model,   and   source   of   the generative AI technology and as well as all input prompts provided to the generative AI technology

Details of the AI usage are given below:	Comment by us: There is evidence that it went far than what is dealcared . It generate conclusion and implication they are generic in nature. The even bear citations 

[bookmark: _GoBack]Name and version: Chat gpt-5
Artificial Intelligence was employed as a tool for grammar correction and other English critique-related tasks.
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