Transforming Lectures:
From Static Slides to
Interactive Tools

An evidence-based workflow for enhancing student
engagement and preparation.




Part 1: The Student Voice

What our students are telling us about
traditional lecture preparation.

& NotebookLM



The Engagement Gap with Static Slides

1. Passive Consumption

Students report that simply
reading slides makes it difficult
to grasp the “big picture” or stay
engaged with dense material.

2. Low Preparation
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This leads to lower pre-reading
compliance, turning valuable
lecture time into review sessions
instead of deep, interactive
discussions.

3. The Result
Intended 0
QOutcomes
j Gap
Actual E:
Readiness ) 4

A significant gap between our
intended learning outcomes and
actual student readiness for class.
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Evidence: Static Slides vs. Interactive Previews

2%

12%

| prefer reading the
slides at my own pace.

16%

About the of students found an
- . fxl-generated Videq Overview
Much more “Much more engaging and
i e easier to follow” than just

reading the slides on their own.
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Part 2: A Practical
Solution

How to turn your lecture slides into a suite of
interactive study tools in under 10 minutes.
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The Tool: Google’s NotebookLM

o @

Source-Grounded Al Pedagogically Optimized Private and Secure
Operates exclusively from your The Al is built on Google's LearnLM Included in our university’s Google
uploaded materials (slides, readings). models, which are fine-tuned Workspace for Education suite,
This ensures curricular alignment specifically for learning and NotebookLM provides
and eliminates Al “hallucinations.” educational outcomes, ensuring the enterprise-grade data protection.
Every response includes inline generated tools are effective for Your data is not used to train models
citations linking back to your source comprehension and retention. and its use is compliant with FERPA
material for verification. and COPPA.
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The 5-Minute Weekly Workflow

@ >

>
Upload Materials Generate Tools Share with Students
In NotebookLM, upload your One click in the ‘Studio’ panel Share a single link to the
existing lecture slides (as a generates a Video Overview, Notebook via your Learning
PDF) and any key readings Quizzes, Flashcards, Mind Management System. Students
for the week. Maps, and Study Guides. get access to all the

interactive tools.

Total Instructor Time Investment:

5-10 Minutes Per Week




Part 3: The Evidence

Measuring the impact on student
preparation, engagement, and learning.



Students Arrive Better Prepared for Class

3%

@ Significant Help: | felt confident
and ready to discuss the topic.

@ Moderate Help: It gave me a

general idea of the subject. of students reported that the

Little Help: | watched it, but it . :

A ey ach e Al-generated Video Overview
® Did Not Watch provided 'Significant' or

'‘Moderate' help in
understanding core concepts
before the lecture began.

*(Calculation: 19.2% Significant Help + 53.8% Moderate Help)
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The Double Win: Higher Engagement in Less Time

Higher Engagement Less Time
15 13 (50%) Notmoaved ok More than 30 minutes
longer
10
6 (23.1%) 7 (26.9%) Less than 15 b
minutes
5
: 0 0 15-30 minutes
1 2 3 4 9
77% rated the Al tools a 4 or 5 (out of Over 73% of students saved 15 minutes
5) for increasing their overall or more in pre-lecture preparation time
engagement with the course material. compared to just reading slides.
*(Calculation: 50% + 26.9%) *(Calculation: 15.4% + 57.7%)
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Students Adopt New Tools for Exam Prep & Revision

Which Al review features did you use to prepare for an Key Findings

exam or assignment? When preparing for an exam or assignment,
students actively used the tools for deep study:

Flashcards/Quizzes:
Using the auto-
generated self-

assessme...

Q&A Chat: Asking the
Al specific questions to 17 (65.4%) d th Q&A Ch tt | f
0 LiSe e dat 10 Ciariry

+65.4%

clarify confusing p...
confusing points.

. 88 50/ used Flashcards/Quizzes for self-
e /0 35sessment.

Study Guides/Briefing
Docs: Reading the Al-
generated sum...

used the auto-generated Stud
& 50% Guides. i d

Mindmaps IRNCEREYN 11 (42.3%)

.1

‘I found tools like NotebookLM really helpful...
they were a great guidance/intro to the topics
that we were about to discuss, but were also
good for reflection and revision of the
material.”

None
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Proof by Absence: Students Value the Tools
When They're Gone

The Experiment: We stopped providing the tools for two weeks and asked students how
they adapted their study routine.

During the two weeks when Al Video Overviews were not &?'Tj Nea rly h alf (46 %)

provided, how did you adapt your study routine?

I did not feel a difference Lwe:j:i bat:llc to reading either found lt harder to pFEPHre
L g - hauer optthe or specifically asked the instructor
1lh‘ i t ‘n 2
T to bring the tools back.

| realized | relied on H:/{ﬁi An additional 31%

them and specifically were so convinced of their value,

requested the instructor

| uploaded the slides

[#]
to NotebookLM and 30.8%

ted the Audi to bring them back.
B e e i they learned to generate the tools
myself. themselves.

30.8%
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% NotebookLM

From Information Chaos to Grounded Insight
A Strategic Guide to Google NotebookLM

e Rl
Lim|d L

Chaos Insight

In an era of information overload, the challenge isn't access, but synthesis. NotebookLM is an Al-first
notebook designed to transform your documents from static sources into an interactive knowledge base.

&1 NotebookLM



NotebookLM is Your Personal Researc
Grounded in Your Sources

NotebookLM is not another general-purpose
Al chatbot. Its fundamental design [ .
principle is source-grounding. This -
means the AI's analysis, summaries, and
answers are based exclusively on the
documents you provide.

[t creates a personalized Al that becomes an DA
instant expert only on the information
you deem relevant. General Al The Internet
@ —m

EQ
Zero Hallucinations Verifiable with Citations
Every response is grounded in your uploaded All Al-generated answers include inline
materials, virtually eliminating the risk of Al citations, linking directly back to the specific
“hallucinations”. passages in your source documents for easy

verification.

h Assistant,

NotebookLM Your Sources

)

Your Data is Private

NotebookLM is a Core Service in Google
Workspace for Education. Your data is not
reviewed by anyone, shared with third
parties, or used to train external Al models,
ensuring FERPA and COPPA compliance.
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The Workflow: From Lecture Slides to an

Interactive Learning Platform

Stage 1
INGEST

o (2

—R

1. **Upload Your Materials™*:
Lecture slides, research
papers, videos, and readings.
(Supports up to 50 sources in
the free version, with each
source up to 500,000 words or
200MB).

ANALYZE
;51 Gl /O'\«‘h I f;;/*o
— /N - @% -
= B

Stage 2

Content  &—J Key Concept
Indexing Identification

2. **Al-Powered Analysis &
Extraction**: NotebookLM
builds a knowledge graph of
your content, identifying key
concepts and connections.

Stage 3
TRANSFORM

gt —
g —
gt —

Flashcards Checklist

Gt 32

Microphone Mind Map

3. **Generate Interactive
Tools**: Convert your sources
into dynamic study aids and
summaries.

Stage 4
INTERACT

=2
=8

4. **Engage and
Personalize**: Query your
sources, create notes, and
share your interactive
notebook.
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A Redesigned, Intuitive Three-Panel Workspace

NotebookLLM'’s interface is designed for an efficient research workflow, organized into

three flexible panels.

1. SOURCES Panel
(Left): This is where
you manage your
knowledge base.
Upload and select the
specific documents
(e.g., PDFs, Google
Slides, URLs, audio
files) you want the Al
to focus on for any
given query.

fpg————

-~

[ | NotebookLM

i B 4
SOURCES CHAT | STUDIO
Iy i ™ | e :
@ |ror| Research Paper.pdf ® Summarize the key findings from the | g; L
research paper about Al ethics. ' r =
T , & -*” Presentation  Quiz
| Lecture_Motes.gslides :
= 4 ~
The paper discusses how current Al |
;E‘ Article.html models often reflect training data @:J 3@
' biases. It identifies three primary g :
areas of ethical concern [1]. Audio Mind Map
W mm— o _d Overview
-

-

i Send

m_|_ e i g

b J
L
L]

2. CHAT Panel (Center): Your primary interaction space. Ask
questions, receive source-grounded answers with citations,
and explore Al-suggested prompts. Your chat history is

now automatically saved between sessions.

——a 3. STUDIO Panel

(Right): The
transformation

engine. With a single
click, convert your
sources into a variety
of powerful formats like
slide decks, quizzes,
audio overviews, and
mind maps.
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A Versatile Ingestion Layer for Your Existing
Curriculum and Research

NotebookLM supports the full spectrum of common academic and professional content formats,
allowing you to mobilize your existing intellectual property.

Source Category } Supported Formats Key Details & Limitations

PDF, Google Docs, Microsoft Word (.docx),

E() et :
Text files (.txt), Markdown, Copied text Up to 500,000 words or 200MB for uploads.

Documents & Text

Presentations Google Slides Up to 100 slides per source file.
Structured data can be uploaded for
Data SIPHEAES summaries and analysis.
Imports text transcript from public videos
Web Content Web URLs, YouTube URLs with captions. Paywalled pages are not supported.
Audio files are automatically transcribed.
Media Files Audio Files (MP3, WAV), Images Handwritten notes in images can be read and

understood.
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Instantly Repurpose Your Research into Polished
Presentations and Visuals

The Studio panel allows you to reconceptualize your source material into professional, ready-to-share
formats, shifting your focus from structural assembly to content refinement.

1. AI-Generated Slide Decks

Transform dense documents into
structured presentations,
complete with speaker notes.

-l 2. AI-Generated Infographics

Synthesize key statistics and
concepts from your sources into
a visually compelling infographic.

» Granular Control: Adjust the
e level of detail from ‘Concise’
il = to ‘Standard’ or ‘Detailed’.
| e Customizable: Guide the Al

» Highly Customizable: Choose
between Detailed Decks (for
reading) or Presenter Slides (for
speaking). Tailor the output for

specific audiences (e.g., — with prompts for color themes

beginners, experts) and styles ] === and areas of focus (e.g., ‘use a

(e.g., TED-style, Academic). T blue color theme and highlight
e Exportable: Download as a PDF == Y the three key stats’).

or export directly to Google (T —

Slides for further editing. i
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Create Multimodal Learning Experiences with

Audio and Video

Address diverse learning preferences and make your content accessible on the go by transforming it

into engaging audio and video formats.

k_LJW*

Audio Overviews

» Podcast-Style Summaries: Generates a surprisingly
realistic conversation between two Al hosts who
discuss and analyze your source material.

* Interactive Mode (BETA): Allows you to join the
conversation with your own voice, asking the Al hosts
questions in real-time.

e Global Reach: Audio can be generated in over 50
languages.

* Focus Areas: Direct the Al hosts to focus on specific
themes or topics from your sources.

>

T —

Video Overviews

o Al Voiceover with Slides: Creates a short
(approx. 5S-minute) video that summarizes your
content with an Al voiceover and an
accompanying slide deck.

e Custom Visual Styles: Choose from various
visual themes like "‘Whiteboard' or 'Anime’ to
match your content's tone.
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Automate the Creation of Interactive Study and

Assessment Tools

NotebookLM automates the “first draft” of formative assessments and study aids, freeing
instructors to focus on higher-order teaching and evaluation.

it
v/

Interactive Quizzes

Automatically generate multiple-choice
quizzes based on your source materials
to test comprehension. Students receive
an instant score, accuracy report, and
options to review or retake. Quizzes can
be shared via email or a web link.

~

Dynamic Flashcards

Create sets of digital flashcards for key
terms and concepts. Flip the cards to
reveal answers grounded in your
sources. A powerful tool for spaced
repetition and knowledge retention.

O
O
O

Conceptual Mind Maps

Visualize the connections between
concepts in your sources. The mind
map is interactive; clicking on a node
generates a prompt in the chat,
allowing for deeper exploration of
specific topics.
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Powering Deeper Inquiry with
a Source-Grounded Chat

{_—O\W The chat function acts as an Al private tutor, providing real-

time clarification on complex concepts derived directly from i

Which agreements have a 30-day

your course materials. This supports a dual reading approach termination clause?
essential for rigorous analysis. — —
~
. : _ _ The agreements with the following parties
%{_‘l Lateral REHdlﬂg: QUlelY compare claims and build context by contain a 30-day termination clause, as
) querying multiple sources at once. Ask questions like, “How specified in section 4.2: [1]
do these sources contradict each other?” to surface nuanced &
disagreements.
. ) : ; 4 ) agreement upon thirty (30) days’ written notice
— Vertical Reading: Conduct a detailed examination of a single to the other party.
-} source through an interactive conversation, asking for S e i
R i H : ! . agreement upon thirty (30) days’ written notice
simplified explanations or summaries of specific sections. to the other party.
Section 4.2: Either party may terminate this
The Citation is a Critical Feature, Not a Bug
Every response is accompanied by inline citations. Clicking a J

citation instantly takes you to the exact passage in the original
document. This allows for constant verification, building trust and
reinforcing academic integrity. It shifts the user's role from passive
recipient to active validator.
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Real-World Applications Across a Range of

Professional Domains

For Educators & Instructional
Designers

- Lesson Planning: Create a 10-lesson unit plan grounded in your
syllabus, teaching strategies (e.g., Rosenshine's Principles), and
activity ideas.

- Differentiated Instruction: Adapt a complex article (e.g., ‘What
is AI?") into a reading appropriate for 12-year-old students.

- Content Creation: Generate study guides, glossaries, timelines,
and briefing documents directly from textbook chapters.

For Researchers & Analysts

+ Literature Synthesis: Upload multiple research papers to

synthesize findings, identify trends, and conduct comparative
analyses.

Data Analysis: Upload reports (as text/PDF) and ask for
summaries of key insights, data points, and trends.

MECE Summaries: Ask for a ‘Mutually Exclusive,
Comprehensively Exhaustive’' summary to structure insights
from across all your sources.

@ For Business & Legal Professionals

- Market Analysis: Synthesize competitor website content,
market reports, and news articles into a single, queryable
knowledge base.

- Compliance & Policy: Upload regulatory documents to create
searchable FAQs and summaries of complex legal requirements.

- Sales Enablement: Turn product specs and call transcripts into
battle cards, objection-handling guides, and training modules.

@ For Writers & Content Creators

+ Brainstorming & Outlining: Organize research materials and

generate outlines for articles, blog posts, and scripts.

+ Content Repurposing: Transform a detailed whitepaper into an

engaging podcast-style audio overview or a short video script.

* Reflective Practice: Upload your own drafts and ask for critiques

or suggestions for improvement based on style guides.
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The Right Tool for the Right Job:
A Focused Expert vs. a Creative Generalist

Understanding the distinct roles of NotebookLM and general conversational Al like Gemini is key to building an
effective Al strategy. One is for verifiable deep analysis; the other is for broad, creative exploration.

NotebookLM (Focused Expert) Feature Gemini / General Al (Creative Generalist)
Personal research and analysis tool Primary Function Conversational Al assistant

Documents you upload (PDFs, Docs, etc.) Data Source The public web + its training data
Summarizing, analyzing, and citing from Best For Creative tasks, coding, brainstorming, and
your specific documents with high Creative tasks, coding, brainstorming, and
accuracy. retrieving quick, general information.
Private “walled garden.” Al is confined to Security Internet-based. Answers are current and
your documents. No external access. search-aware.

Summaries, timelines, and answers with Key Output Text, code, images, audio, and charts

verifiable citations. without direct, precise sourcing.
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Access Tiers Designed for Individuals, Educators, and the Enterprise

NotebookLM is available in several editions, with a structure designed to scale from individual exploration to
full organizational deployment. All users must be 18+.

Feature/Tier

NotebookLM (Free)

Availability

Personal Google Account.
Included free in all Google
Workspace for Education editions.

Google One Al Premium
subscription; select Google
Workspace business tiers.

NotebookLM Plus NotebookLM Enterprise

Via Google Cloud. Requires
project setup and admin
configuration.

Sources per

RtEhak 50 300 Scalable, highest limits.
Queries / Audio 50 queries/day; 3 audio/day 500 queries/day; 20 audio/day Scalable, highest limits.
Premium Advanced chat settings All Plus features, plus shared
Features Core Functionality (style/length), “chat-only” team notebooks and usage
notebook sharing. analytics.
Enterprise-grade data
Security Standard Standard protection, IAM controls, VPC-

SC, FERPA /COPPA compliance.
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Validated in Academia for Enhancing Student Engagement

[nstitutions are officially recommending and studying NotebookLLM's impact on learning, with
promising results in student preparation and conceptual understanding.

G Northeastern ] HJ::E:]']]: 0

;{-;:r University G OF PADUA FGCU

Northeastern University University of Padua Florida Gulf Coast University
“Students described the “Research demonstrated the “The university officially
video overviews as ‘actually pedagogical effectiveness of recommends NotebookLM
enjoyable” and used them NotebookLM's Socratic to its faculty and students
voluntarily for pre-class questioning capabilities in for creating interactive
preparation, even when not physics education, improving study guides directly from
required. This led to a students' conceptual grasp lecture materials, validating
significant increase in of complex topics.” its utility as an

preparation rates.” institutional tool.”
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The Result: A Tangible Shift in Classroom Dynamics

The implementation of a simple, 5-10 minute weekly workflow—uploading materials and sharing the
generated notebook—can lead to measurable improvements in student performance and the quality
quality of academic discourse.

(Based on instructor observations from a Northeastern University course)

Preparation Rates Class Discussions Exam Performance
“Increased “Student questions “Improved scores
significantly. became more \ on both
Students arrived for sophisticated and A+ foundational
lectures having conceptually concepts and
already engaged with deep, moving — questions requiring
the foundational beyond simple application,
concepts via video clarification to suggesting deeper
overviews.” application and retention and

analysis.” understanding.”
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Ready to Transform Your Teaching?
Try the 5-Minute Challenge.

The most effective way to understand the impact of NotebookLM is to experience it from
the student's perspective. This simple exercise takes less time than getting a cup of coffee.

O

UPLOAD GENERATE EXPERIENCE
Upload your next lecture slides Click to generate a Video Review the outputs. Ask
and one key reading into a new Overview, a Quiz, and a Mind yourself: How would this

notebook. Map in the Studio. change the way a student

prepares for my class?

You are no longer just delivering information; you are
architecting an interactive learning experience.
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