
Data Science Curriculum

Government organizations are unlocking new insights 
with advanced analytics, but not all organizations are 
equipped with the strategy, capabilities, tools, and 
training to successfully implement them.  

At LMI, advanced analytics is at the center of our 
tradecraft. We combine deep functional knowledge and 
domain expertise with a proven, repeatable four-step 
process to create roadmaps and customized curriculum 
for organizations to build and sustain organic advanced 
analytics capacity.  

We build training programs around three core data 
analytics competencies: mathematics, computer 
science, and presentation. We specify sub-competencies 
within each one to serve as the baseline for advanced 
analytics within an organization, from introductory 
and intermediate to advanced (levels 1 through 3). Our 
interactive, hands-on training programs are tailored to 
your organizational needs, from the perspective of an 
executive to an advanced data scientist.  

At LMI, we’re dedicated to helping federal agencies stay 
ahead of the curve, delivering expertise and training to 
ensure data science has an immediate and sustainable 
effect on mission success.  

Courses for Federal Executives and  
Non-Practitioners
• Introduction to Advanced Analytics for Federal 

Executives: Introduction to what data analytics is 
(terminology, tools, and systems), its benefits, and 
how best to leverage it. (This course is also offered to 
non-practitioners.)

• The Art of the Possible: Facilitated one-day visioning 
session, where decision makers define their current 
problem and how to measure success, discuss their 
data access and limitations, brainstorm opportunities 
for data analytics given the data constraints, and walk 
away with a strategy, roadmaps, metrics, and return 
on investment for data analytics.

Leveled Data Science Curriculum for Practitioners
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Introductory 
topics

Probability
Random variables 
and probability 
distributions

Statistics
Descriptive 
and inferential 
statistics

Linear algebra 
Systems of 
equations and 
matrix theory

Exploratory data 
analysis
Graphical and 
numerical 
techniques for 
summarizing data

Linear models
Parameter estimation, 
inference, and 
implementation of linear 
models

Regression models
Linear, logistic, Poisson, and 
generalized linear regression, 
plus model selection

Introduction to SQL
Using SQL for database analysis

Introduction to Python
Using Python for data science

Introduction to R
Using R for statistical analysis

Introduction to machine learning
Overview of machine learning

Introduction to 
data visualization
Visually displaying 
data 

Writing
Describing data and 
analysis 

Presenting
Briefing data and 
analysis 
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Intermediate 
topics 
and their 
applications

Bayesian  
statistics
Strategies and 
algorithms for 
Bayesian statistical 
modeling and 
inference

Computational 
statistics
Using computer 
algorithms 
to answer 
statistically-
formulated 
problems

Data engineering I
Ingesting, 
cleansing, 
wrangling, and 
munging data

Data engineering II
Data processing 
and feature 
engineering 

Time series models
Moving average, 
autoregression, 
autocorrelation, smoothing, 
and forecasting

Bayesian models
Framework for building 
models for statistical 
inference and prediction

Algorithmic design 
Cross-section between algorithms 
and programming, including the 
design and analysis of efficient 
algorithms

Cloud computing
Cloud infrastructures, virtualization, 
storage, and programming models

Parallel computing
Computing across multiple 
processors 

Distributed computing
Designing and implementing 
distributed systems; tools such as 
Hadoop and Spark

Software  
engineering
Developing a 
software system 
from scratch

Software 
debugging 
Debugging 
techniques and 
tools, including 
automation

Software testing
Approaches to 
testing through 
all phases of the 
development 
lifecycle

Supervised learning
Regression and classification

Unsupervised learning
Clustering

Text processing
Basic techniques for processing human language  
in text format

Visualization tools 
Tableau, Qlik, and 
open source tools 
for visualizing data

Human-centered 
design
Considerations for 
optimizing the user 
experience
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Deep 
dive into 
advanced 
topics*

Graph theory
Structure of graphs 
and techniques to 
analyze them

Big data 
engineering
Data warehousing, 
real-time 
processing, and 
large-scale data 
management and 
analysis

Agent-based models 
Constructing agent-based 
models to study complex 
systems

Probabilistic models
Modeling with random 
variables and probability 
distributions

Stochastic models
Theory, algorithms, 
approximations, and 
applications of stochastic 
processes

Game theory
Modeling strategic 
interactions

High-performance computing
Methodologies for analyzing and 
visualizing multi-dimensional data

DevOps
Architectures and 
processes for 
scalable software 
deployment

Software product 
management
Process models 
for software 
production

Neural networks
Basic neural network architectures and learning 
algorithms

Deep learning
Learning multi-level representations of data

Computer vision
Fundamentals of image processing and classification

Natural language processing
Processing, understanding, and communicating in 
human language, including chatbots

Reinforcement learning
Reward-based system for learning

Recommender systems
Techniques and algorithms for making preference 
recommendations

Visualizing high-
dimensional data
Methodologies 
for analyzing and 
visualizing multi-
dimensional data

*Other advanced topics are prioritized and added as needed. These courses include the state of the field, examples from industry and government, and fundamental concepts to pushing the frontier.

CURRICULUM


