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ABSTRACT 

Data is everywhere and growing at extraordinary rates, making a strong foundation in data essentials more 

important than ever. This paper introduces the fundamentals of data literacy, highlighting how to derive 

meaningful insights and apply them to decision-making tasks. Attendees will: 

 

✓ Learn about the types of data (nominal, ordinal, interval, and ratio). 

✓ Understand how to assess the quality and reliability of data. 

✓ Explore datasets using effective visualization techniques. 

✓ Apply selected statistical methods to describe, summarize, and analyze data. 

 

By the end of the session, participants will be equipped with practical skills to interpret data confidently and use it 

to support evidence-based decisions. 

 

INTRODUCTION 

Data can tell an essential story about the challenges facing an organization and, often, the best way to handle 

these challenges – at least if you take the time to listen to your data. But data alone isn’t sufficient. To gain the 

greatest advantage with your data, you must learn how to use it effectively. This paper will guide you through the 

steps to help strengthen your understanding of your data, by enhancing your data literacy skills. What does this 

mean? You will learn valuable techniques to effectively measure changes in your data, understand data patterns, 

and extract insights from your data. 

 

DATA LITERACY 101 

Data literacy refers to the ability to take a data file, ask questions about the data, and come to conclusions about 

the data. A data literate person can read, clean, transform, analyze, and engage with data in a way that provides 

meaning to others. A data literate person may also demonstrate competency in using tools such as SAS, Python, R, 

and other software, tools, and technologies. 

 

The good thing to recognize about data literacy is that you don’t need to be a data scientist, statistician, or other 

professional to possess data skills. And, because data is everywhere, employees, managers, and other stakeholders 

can build data literacy skills by embracing and promoting a data culture within and throughout an organization. 

 

THE IMPORTANCE OF DATA LITERACY 

A basic understanding of data is important for everyone in an organization to have. The benefits of being able to 

read and interpret the different types of data, data files and their structures, datasets, metadata, and other data 

content include: 

 

 The ability to ask more intelligent questions and receive more accurate answers about an organization’s 

operations and processes. 

 The ability to enhance productivity by having a better understanding about your data. 

 The ability to make better decisions for yourself, your team, and your organization. 

 The ability to gain a competitive advantage over your competitors by using available data sources. 
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THE RISK ASSOCIATED WITH BEING DATA ILLITERATE 

The risk and downside of not having data literacy skills (or being data illiterate) is that it can contribute to the 

spread of misinformation due to the misinterpretation of data and/or results. For example, a data illiterate person 

may not be able to: 

 

 Identify data-related issues (or data standards) in the data. 

 Identify the latest (or most current) data sources to use in analysis. 

 Identify the “best” statistical test to use with your data. 

 Identify the most appropriate visualization technique to best understand the data and/or results. 

 

THE PROCESS OF UNDERSTANDING AND USING DATA 
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DATA CHALLENGES 

Many data challenges face organizations in the 21st century. A list of the most notable ones include: 

 

 Inability to access standardized and clean data. 

 Inability to handle big data issues related to Volume, Velocity, and Variety. 

 Organization and/or staff resistance to adopting a data-driven culture. 

 Inability to define a clear set of objectives about what is needed for data analysis. 

 Not knowing the “best” data visualization technique to use when trying to understand your data. 

 Inability to process the desired data for analysis and reporting purposes. 

 Identifying Key Performance Indicators (KPIs) for decision-makers. 

 Inability to select the right analytics tool. 

 Inability to advance from data to analytics to results. 

 

One of the greatest challenges you’ll have when working with data is an inability to access standardized, clean, and 

structured data. Consequently, you’ll be unable to advance from data to analytics to results. When this happens, 

the result is often the loss of valuable information about your data and an inability to make the type of decisions 

that are based on evidence and facts. Instead, decisions are made on nothing more than generalized perceptions. 

 

Another data challenge is having too much or vast amounts of data, often resulting in an inability to process 

and/or store large data sizes. This can also result in finding and fixing data quality issues. Another issue with big 

data is it’s forcing organizations to evaluate and select big data technologies. From Hadoop to Apache Spark, 

traditional databases to NoSQL databases – the choices are many. Without using the right tools, the result can 

quickly escalate with out-of-control expenses and unscalable processing of large quantities of data. 

 

QUALITATIVE VERSUS QUANTITATIVE DATA 
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APPLICATION OF DATA SCALES TO STATISTICS 

 
 

 

QUANTITATIVE DATA ATTRIBUTES 
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TESTS OF STATISTICAL SIGNIFICANCE 

 
 

 

LEVELS OF MEASUREMENT IN STATISTICS 
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STATISTICAL TESTS FOR ANALYZING DATA 

 
 

DATA FILE TYPES AND DESCRIPTIONS 
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DATA FILE TYPES AND DESCRIPTIONS, continued 

 
 

 

WAYS TO IMPROVE DATA LITERACY SKILLS 

The good news is that you don’t necessarily need to be a data scientist to use and interpret data effectively. To be 

successful, you’ll need to develop and hone a series of data literacy skills. A few suggestions to help improve data 

literacy skills include: 

 

 Acquire basic software skills → SAS, SAS Studio, Python, R. 

 Practice data cleaning techniques using “open” online data files. 

 Practice data transformation techniques such as sorting, concatenation, merges / joins, and transposes. 

 Study examples of the various techniques → data access, visualization, etc. 

 Seek out and practice “best” practice techniques and guidance. 

 Read published papers on LexJansen.com and SAS Communities. 

 Attend and/or participate at conferences → SESUG, MWSUG, WUSS, PharmaSUG, Local SAS User Groups, 

ASA, Analytics Groups. 

 Enroll in beginner, intermediate, and advanced online courses (you may even find some that are free). 

 And most importantly, Have Fun and Enjoy the journey! 
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EXTRACTING INSIGHTS FROM DATA 

Once you’ve developed your skills and understanding about data, you’ll be able to apply your newfound 

knowledge to collect, clean, transform, analyze, and interpret your results. With practice, you’ll learn how to 

improve your decision-making skills, communicate your findings, and produce positive outcomes to help your 

organization be more successful with all that data. 

 

Adhering to the following steps will help make your journey easier. Practice, and soon you’ll become a pro. 

 

Task Step Not Complete In Progress Complete 

Form a Team 
- Experienced data user 
- Data Manager 

   

Establish Goals and Metrics 
- Identify questions you need answers to 
- Identify the metrics that will be used to 

measure your goal results 

   

Identify, Inventory, Gather Data 
- Collect Quantitative Data 
- Collect Qualitative Data 

   

Assess and Discuss Data Needs 
- Review datasets 
- Identify observations 
- Revise questions, as necessary 
- Assess whether additional data is needed 

   

Analyze Data 
- Clean data, as necessary 
- Transform data, as necessary 
- Perform an exploratory data analysis 

(EDA) 
- Identify data patterns 
- Identify data inconsistencies 
- Identify changes over time 
- Compare data to other data 
- Discover root causes 

   

Plan and Evaluate 
- Align data points to determine outcomes 
- Monitor and evaluate 

- Refine (or optimize), as necessary 

   

 

 

CONCLUSION 

Acquiring data literacy skills is essential for anyone seeking to maximize the value of data. This paper introduces 

the fundamentals of data and provides practical guidance on strengthening your data literacy. By following a clear, 

step-by-step process, you will learn valuable techniques to measure changes in data, identify meaningful patterns, 

and extract actionable insights. 
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