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Abstract

This Teaching Paper provides a comprehensive reference of key concepts, tools, and
techniques in big data analytics, contextualized for non-profit organizations and resource-
limited settings. Covering foundational topics (e.g., data storage, processing, and cleaning),
analytical approaches (descriptive, predictive, prescriptive analytics), emerging technologies
(AI, ML, AutoML, NLP, blockchain, quantum computing), and visualization methods
(dashboards, bar charts, line graphs, scatter plots, heat maps, geospatial maps, Tableau), it
links each concept to practical application. The paper supports evidence-based decision-
making, program evaluation, donor engagement, and operational efficiency, while

emphasizing data governance, privacy, security, and ethical considerations.
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Executive Summary

Non-profits increasingly rely on data for strategic planning, impact measurement, and
stakeholder engagement. This Paper organizes and defines over 70 key terms in big data
analytics, linking them to practical implementation. Core concepts include cloud and edge
computing, serverless and in-memory computing, [oT, 5G networks, SQL/NoSQL
databases, ETL, stream processing, and metadata management. Analytics approaches such
as descriptive, predictive, and prescriptive analytics, along with ML, AutoML,
reinforcement learning, NLP, and sentiment analysis, enable data-driven insights.
Visualization tools and methods (bar chart, line graph, pie chart, scatter plot, heat map,
geospatial map, dashboard, Tableau) ensure insights are actionable and understandable.
Emerging technologies like blockchain and quantum computing are positioned for advanced
applications. Data governance, security, privacy, and anonymization are emphasized as

critical for ethical and compliant practice.

Purpose and Learning Objectives

Purpose: Provide a structured, applied reference of key big data and analytics terms for

practitioners and scholars, emphasizing their practical use in non-profit contexts.
Learning Objectives:
1. Define and contextualize essential big data and analytics concepts.

2. Connect analytical techniques, computing paradigms, and visualization tools to

operational workflows.
3. Understand governance, privacy, and ethical requirements in data management.

4. Apply these concepts to improve decision-making, program evaluation, and donor
engagement.

5. Identify emerging technologies relevant for future data strategies.

Background and Context
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The rise of big data has transformed how non-profits and organizations operate, enabling
better decision-making, impact measurement, and strategic resource allocation (Bryson,
2018; Patton, 2017). Implementing data-driven workflows requires understanding both
technical tools (cloud computing, ETL, data storage, SQL/NoSQL, APIs) and analytical
techniques (descriptive, predictive, prescriptive analytics, ML, AutoML, NLP).
Visualization and reporting tools, including dashboards and Tableau, convert complex
datasets into actionable insights. Ethical handling of data through anonymization, data
minimization, governance, and security ensures compliance and trust. Emerging
technologies—blockchain, quantum computing, reinforcement learning, and 5G—offer

additional opportunities for scalability and real-time analysis in resource-limited settings.

Practical Guide: Key Terms with Application Notes
Case Study

A non-profit consolidates donation, program, and social media data using ETL processes
into a NoSQL database. Data cleaning and anonymization ensure privacy compliance.
Using predictive analytics, ML, and churn prediction, the team forecasts donors likely to
disengage. Insights are displayed via dashboards with bar charts, line graphs, pie charts,
and heat maps in Tableau, guiding targeted retention campaigns. IoT sensors and 5G
networks support real-time program monitoring, while governance policies ensure data
security and privacy. The approach exemplifies the practical integration of multiple

glossary concepts into operational practice.

Term Definition Practical Note
5G Networks Fifth-generation mobile networ.k Suppor.ts real-time .IoT data .
technology, faster and more reliable. collection and mobile reporting.
AI (Artificial Machines simulating human intelligence, Enables predictive modeling,

including reasoning, learning, and self-  resource optimization, and

Intelligence . .
g ) correction. program evaluation.
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Anonymization

API

Automated
Machine Learning
(AutoML)

Bar Chart

Big Data

Blockchain

Churn Prediction

Cloud Computing

Customer

Lifetime Value

(CLV)

Data Cleaning

Data Governance

Removal of personally identifiable
information from datasets.

Protocols that allow systems to
communicate and exchange data.

Tools that automate applying ML to real-

world problems.

Graphical comparison of quantities across

categories.

Large, complex datasets characterized by
volume, velocity, variety, veracity, value.

Decentralized ledger of transactions.

Analytics identifying individuals likely to

stop using a service.

Delivery of computing services via the

Internet.

Predicted net profit from a long-term
relationship with a customer/donor.

Correcting or removing inaccurate or

corrupt data.

Management of data availability,
usability, integrity, and security.

Essential for privacy compliance
when handling donor or
beneficiary data.

Integrate CRM, donation
platforms, and program monitoring
systems.

Quickly develop predictive models
without advanced programming
expertise.

Compare donations by program or
region.

Analyze multi-source program and
donor data.

Track donations or supply chains
securely and transparently.

Predict donor attrition and
implement retention campaigns.

Store and process program data
without on-premise infrastructure.

Guide donor segmentation and
strategic engagement.

Ensure reliability of analytics and
reporting.

Implement policies for ethical and
compliant data use.
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Data Integration

Data
Minimization

Data Privacy

Data Processing

Data Quality

Data Science

Data Security

Data Storage

Data Visualization

Dashboard

Descriptive
Analytics

Combining data from multiple sources
for a unified view.

Limiting data collection to necessary
purposes.

Control over what data can be shared
with third parties.

Collection and manipulation of data to
produce information.

Assessment of fitness of data for its
intended purpose.

Multidisciplinary field using algorithms
and systems to extract insights.

Measures preventing unauthorized
access.

Recording data in a storage medium.

Graphical representation using charts,
graphs, maps.

Consolidated visual display of key
information.

Interpretation of historical data.

Merge donor, program, and
operational datasets.

Reduce privacy risk and comply
with regulations.

Ensure donor and beneficiary data
confidentiality.

Transform raw program data into
actionable insights.

High-quality data supports reliable
decisions.

Analyze program performance,
donor trends, and community
needs.

Protect sensitive organizational and
donor information.

Cloud or local storage for secure
and scalable retention.

Communicate complex analytics to
stakeholders clearly.

Monitor KPIs and program
performance at a glance.

Understand past program outcomes
and trends.

5of 9



Extract, transform, load process for data

ETL .
warehousing.
Edge Computing Computing closer to the data source.
Geospatial Map V1su§1112at10n of data across geographic
locations.
Heat Map Color-coded data intensity visualization.
In-Memf)ry Data kept in RAM for faster access.
Computing
Internet of Things Network of connected physical devices.
(IoT)
Line Graph Chart showing changes over time.

Al enabling systems to improve
predictions without explicit
programming.

Machine Learning
(ML)

Metadata Data describing other data.

Natural Language Al field enabling machines to understand
Processing (NLP) human language.

Non-tabular database for unstructured

NoSQL Database data.

Consolidate multi-source data for
analysis.

Reduce latency for IoT and mobile
applications.

Analyze donor or beneficiary
distribution regionally.

Identify high-activity regions or
program hotspots.

Improve real-time analytics
performance.

Collect real-time environmental or
program metrics.

Track program progress or
donations longitudinally.

Forecast donor behavior or
program outcomes.

Organize datasets and support
governance.

Analyze feedback, survey
responses, or social media
sentiment.

Store flexible donor or program
data formats.
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Open-Source
Software

Pie Chart

Predictive
Analytics

Prescriptive
Analytics

Quantum
Computing

Reinforcement

Learning

Scalability

Scatter Plot

Sentiment
Analysis

Serverless
Computing

SQL

Software with freely available source
code.

Circular chart showing proportions of a
whole.

Forecast unknown future events.

Suggest best course of action.

Computation based on quantum
mechanics principles.

ML approach for action optimization in
environments.

Ability to handle increasing workload.

Cartesian plot for two-variable
relationships.

NLP technique to extract subjective
information.

Cloud model where provider manages
SErver resources.

Structured Query Language for relational

databases.

Cost-effective analytics and
visualization solutions.

Display budget allocations or
survey results.

Anticipate donor retention or
program demand.

Recommend optimal strategies
based on predictive insights.

Future potential for solving
complex analytics problems.

Optimize program allocation
strategies over time.

Ensure analytics systems grow
with organizational needs.

Identify correlations between
program inputs and outcomes.

Assess community feedback and
donor opinions.

Run analytics tasks without
managing infrastructure.

Query donor and program data
efficiently.
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. Continuous ingestion and analysis of live Monitor ongoing program activit
Stream Processing & y going prog y

data. in real time.
Supply Chain Managing flow of goods/services from  Track logistics for program
Management raw materials to final products. delivery.

Convert complex data into

Tableau Data visualization software. . .
interactive dashboards and charts.
Visualization Best Guidelines for clear, effective visual Ensure stakeholders accurately
Practices communication. interpret analytics.
. . . Collect public datasets for program
Web Scraping Technique to extract data from websites. p prog

research or benchmarking.

Reflection Questions

1. Which of these concepts are most relevant for your organization’s data strategy?
2.  How can visualization best practices improve stakeholder understanding?
3.  What measures are in place to ensure data privacy and security?

4. How can predictive or prescriptive analytics inform program decisions?

Conclusion and Next Steps

Mastery of these key terms enables non-profits to implement comprehensive, ethical, and
effective data workflows. Organizations should map data pipelines from collection to
visualization, apply ML and analytics judiciously, and maintain governance and security
standards. Next steps include staff training, iterative application of visualization and

analytics tools, and continuous review of emerging technologies.
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