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Abstract

Artificial Intelligence (AI) and Machine Learning (ML) are increasingly central to
organizational innovation. Yet many practitioners in the non-profit sector struggle with the
technical vocabulary that underpins these fields. This Teaching Paper provides a glossary-
based guide to core AI/ML concepts, linking each definition to practical applications in non-
profit and social impact work. From foundational terms such as algorithms, neural
networks, and supervised vs. unsupervised learning, to advanced concepts such as
generative adversarial networks (GANs), reinforcement learning, and federated learning,
this resource bridges technical literacy with mission-driven practice. It emphasizes data-
related processes—collection, cleaning, annotation, normalization, and preprocessing—
while also clarifying model types such as decision trees, random forests, support vector
machines (SVMs), and regression methods. By situating these terms in accessible
explanations and offering practical examples, the paper supports both scholars and

practitioners in building informed strategies for adopting Al responsibly and effectively.
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Executive Summary

This paper introduces the essential language of Al and ML for non-profit professionals.
Understanding terms such as clustering, natural language processing (NLP), or
convolutional neural networks (CNNSs) is not only an academic exercise; it directly impacts
the ability to evaluate vendors, assess project feasibility, and collaborate with technical
partners. By translating technical concepts into applied notes, this glossary serves as both a
primer for newcomers and a reference for more experienced users. Academics gain a
structured overview of the conceptual landscape, while practitioners gain guidance for

connecting abstract terms with organizational realities.

Purpose and Learning Objectives

The purpose of this paper is to build technical literacy for non-profit leaders and staff. By

the end, readers will be able to:
1. Define major AI/ML concepts.
2. Recognize their relevance to social impact contexts.
3. Communicate effectively with technical partners.

4. Critically evaluate opportunities and risks in adopting Al.

Background and Context

Effective adoption of Al requires not only access to tools and data, but also a working
understanding of the underlying concepts. Bryson (2018) emphasized strategic clarity in
technology adoption; Drucker (1990) highlighted the need for non-profits to use knowledge
resources responsibly; Patton (2008) stressed adaptive use of data. Without a foundational
vocabulary, non-profits risk misalignment between expectations and implementation. This

glossary responds to that gap by combining academic rigor with practical relevance.

Practical Guide: Glossary of Terms with Applied Notes

Algorithms and Learning Foundations
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e Algorithm: A structured set of rules that guide problem-solving. In practice, NGOs

use algorithms to classify survey responses or prioritize resource allocation.

*  Artificial Intelligence (AI): Simulation of human-like intelligence in machines. For

non-profits, Al may automate helpdesk responses or detect fraud in donations.

e  Machine Learning (ML): A branch of Al focused on systems that learn from data.

ML supports adaptive program evaluation and predictive needs assessments.

*  Unsupervised Learning: Detects hidden patterns in unlabeled data. Example:

segmenting donors without predefined categories.

e Reinforcement Learning (RL): Learning through trial-and-error to maximize

reward. Can model resource distribution strategies in humanitarian logistics.

e  Markov Decision Processes (MDPs): Framework for decision-making under

uncertainty, relevant to scenario planning.

Data Processes

e  Data Collection: Gathering information for program design or evaluation.
e Data Cleaning: Removing inaccuracies—vital for donor databases.
* Data Annotation: Labeling data, e.g., tagging images in conservation projects.

* Data Normalization: Structuring data for consistency, such as standardizing survey

responscs.

e Data Preprocessing: Preparing raw data (e.g., converting text to numeric features)

before analysis.

*  Variance: Measure of data dispersion, used in evaluating consistency across program

outcomes.

Core Models and Techniques

* Linear Regression: Explains relationships between variables; useful for forecasting

funding trends.
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* Logistic Regression: Predicts binary outcomes, e.g., likelihood of volunteer

retention.
e  Decision Tree: Visual model for classification; interpretable for program staff.
 Random Forest: Ensemble of decision trees, improving accuracy in risk prediction.

*  Support Vector Machine (SVM): Classification model, e.g., for sorting grant

applications.

e  Principal Component Analysis (PCA): Reduces complexity in survey data while

preserving patterns.
e Clustering: Groups similar data points; useful in community segmentation.

* Dimensionality Reduction: Simplifies complex datasets, making analysis more

efficient.

Neural Networks and Advanced Architectures

* Neural Network: Algorithms inspired by brain function. Can detect complex

patterns in beneficiary data.
*  Backpropagation: Method to train neural networks by adjusting weights.

* Deep Learning: Neural networks with multiple layers, enabling advanced image or

speech recognition.

*  Convolutional Neural Network (CNN): Specialized for image analysis, e.g.,

classifying health scans in medical NGOs.

* Recurrent Neural Network (RNN): Models sequential data, e.g., time-series of

community engagement.

*  Generative Adversarial Network (GAN): Produces synthetic data; can augment

training data when original datasets are limited.

* Auto-Encoding Variational Bayes: Enables unsupervised learning of complex

distributions, supporting anomaly detection.
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 Hyperparameters: External model settings requiring manual adjustment, e.g.,

learning rate.

Broader Contexts and Systems

e Bias: Systematic errors in Al, often reflecting inequities in training data. NGOs must

guard against reinforcing discrimination.

* Federated Learning: Enables model training without centralizing data, protecting

privacy. Valuable in healthcare and sensitive fields.

* Rule-Based Systems: Early Al relying on predefined rules; still useful for simple

decision trees.

e Natural Language Processing (NLP): Enables machines to understand text; critical

for analyzing community feedback.

e Internet of Things (IoT): Connected devices generating real-time data, e.g., sensors

in agriculture projects.

*  Turing Test: Benchmark for machine intelligence, prompting ethical debates in Al

adoption.
e  Scikit-Learn: Accessible Python library widely used in social impact projects.

* TensorFlow: Google’s open-source ML library; supports scalable project

deployments.

Case Study

A humanitarian relief NGO used clustering and logistic regression to identify high-risk
households during a drought. Data was collected from surveys, cleaned, normalized, and
preprocessed. Using scikit-learn, the NGO applied logistic regression to predict food
insecurity and clustering to group households by vulnerability. This enabled targeted

interventions, ensuring that scarce resources reached those most in need.

Common Challenges and Tips
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e Challenge: Overwhelming jargon.

Tip: Use glossaries and shared learning to bridge knowledge gaps.

*  Challenge: Bias in models.

Tip: Diversify datasets and monitor outputs carefully.

e  Challenge: Limited resources.

Tip: Start with open-source tools like scikit-learn or TensorFlow.

*  Challenge: Misalignment with mission.

Tip: Ensure that technical models support, not distract from, organizational goals.

Reflection Questions

1. Which AI/ML concepts are most relevant to your organization’s current challenges?
2.  How can understanding data processes improve program design and evaluation?
3. What ethical concerns arise from bias, GANSs, or federated learning in your context?

4.  How could you use clustering or regression models in your own data?

Limitations and Considerations

While glossaries provide clarity, terms evolve quickly in the Al field. Some concepts (e.g.,
GANS, variational autoencoders) may be too advanced for immediate application in low-
resource non-profits. Without contextual adaptation, technical terms risk being misapplied.
The glossary must therefore be viewed as a dynamic, living resource rather than a fixed

manual.

Academic Value

This Teaching Paper contributes to digital literacy scholarship by linking technical AI/ML
vocabulary with applied non-profit practice. It provides a structured, accessible reference for
academic study while equipping practitioners with the knowledge needed to engage
confidently with technical partners. By bridging the terminology gap, it supports more

equitable participation in the digital transformation of the social sector.
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Conclusion and Next Steps

Mastering the language of Al and ML is the first step toward responsible adoption. Non-
profits can use this glossary as a foundation for capacity-building workshops, collaborative
projects with universities, and ongoing staff development. Future steps include creating
sector-specific glossaries that tailor Al vocabulary to health, education, or humanitarian

contexts.
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