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Mission:

This Lesson Plan has been developed by the National Museum of Military Vehicles (NMMV) to
facilitate scholastic visits to our institution. This Lesson Plan provides instructors with the
framework to develop a detailed lesson plan for a field trip to the NMMYV, by providing
references to Wyoming State educational standards. This Lesson Plan is intended to serve as a
starting point, recognizing that every School District has different standards and formats for their
Lesson Plans.

Description:

This lesson explores the mass-production of the MAA3ES8 “Easy Eight” Sherman tank during
World War II as a way to understand how materials, engineering, labor, and geography came
together to create one of the most effective armored vehicles of the era. Students examine how
the U.S. transformed raw resources, steel, rubber, engines, optics, into a fully assembled tank
using an interconnected network of factories, transportation systems, and highly coordinated
production methods.

Through mini-lecture, and hands-on flowchart creation, students investigate assembly-line
techniques, standardized parts, and the wide range of workers and skills required. By the end of
the lesson, learners understand that the U.S. didn’t simply build tanks, it built an entire industrial
ecosystem capable of producing them at an unprecedented scale. This inquiry connects directly
to Wyoming Social Studies, Science, and CTE standards by highlighting systems thinking,
engineering processes, logistics, and the technological innovations that shaped WWII industrial
capacity.

Grade Level: 6-8 and 9-12

Theme: Industrial Power in Action: How the United States Built the M4A3ES “Easy Eight”
Sherman Tank

Lesson Duration: 2 class periods- with a Visit to the National Museum of Military Vehicles to see
the MAA3ES “Easy Eight” in person
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Learning Objectives

By the end of this lesson, students will be able to:
Knowledge & Understanding

- Identify major components of the M4AA3E8 Sherman tank and explain their functions.

- Describe the materials, factories, and labor systems involved in U.S. tank production
during WWIL.

- Explain how assembly line techniques and standardized parts allowed the U.S. to mass
produce military equipment efficiently.

Skills & Analysis

- Analyze photographs, diagrams, and text excerpts to infer production methods and labor
roles.

- Construct a production chain flowchart showing the journey from raw materials —
components — assembly — battlefield.

- Evaluate how geography, industry, and engineering shaped U.S. wartime manufacturing
capacity.

Connections to Standards

- Apply systems thinking to understand how materials, transportation, labor, and
technology interact in large scale manufacturing.

- Break down a complex engineering problem (tank production) into smaller, logical parts.

- Assess how wartime industrial mobilization reflects broader economic and technological
systems.

- Reflect on how the legacy of that manufacturing era influences technology, industry, and
society today.

Key Words/Vocabulary

- Industrial Ecosystem: A network of factories, suppliers, workers, and transportation systems

that work together to produce goods on a large scale.

- Mass Production: The manufacturing of large quantities of standardized products using

repeatable processes and assembly line techniques.

- Standardized Parts: Components that are made to uniform specifications, allowing them to fit

any machine of the same model without custom modification.
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- Assembly Line: A production method in which a product moves from station to station, with

workers or machines completing one step at a time.

- Synthetic Rubber: Artificial rubber produced from chemicals rather than natural latex, widely

used during WWII due to shortages.

- Suspension System: The structure that supports the tank’s weight and allows it to move

smoothly over rough terrain; the Easy Eight used the improved HVSS suspension.

- Ford GAA Engine: A powerful V 8 gas engine used in many Sherman tanks, manufactured at

the Ford Rouge River complex.
- Logistics: The planning and coordination of moving materials, components, and finished
tanks through factory systems and transportation networks.

- Casting / Welding: Two different methods of creating the tank’s hull and turret:

o Casting: pouring molten metal into a mold
o Welding: joining metal plates together with heat
- Detroit Tank Arsenal: A major WWII factory where Sherman tanks, including the M4A3ES,

were assembled using automotive-style production methods.

Materials

* Reading excerpts pgs. 12-13

* Handout for notetaking pg. 14

* Handout for Flowchart Activity pgs. 15-16

*  Map of the United States for Labeling (pull one electronically or printed)

Essential Question

* How did the United States transform raw materials, engineering innovation, and mass
production techniques into the rapid creation of the MAA3ES “Easy Eight,” and what does
this reveal about America’s industrial power during WWII?
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Lesson/Day 1
Warm-Up
1. Hook / Engagement

» Ask students “Before we begin today’s lesson, I want you to think about this question: What
does it take to build a tank?”

» Have students write down everything they think is needed; materials, machines, people, and
steps. They don’t need to worry about being right; just get your ideas down.

* Have students share out. “What did you come up with? I’m going to capture your ideas on
the board.”

2. Pre-Knowledge/Teacher Mini-Lecture

Provide a short overview letting students know that “We’re focusing on the M4A3ES, also called
the Easy Eight. It was an upgraded version of the Sherman tank with a stronger suspension
system, a more powerful 76mm gun, and a robust Ford V-8 engine. What made it special wasn’t
just its design, it was how fast and efficiently the U.S. could build it. Let’s get some background
on what the M4 Sherman is all about.”

» Show students the NMMYV Video: The M4 Sherman Tank: Master of the Battlefield -
Exploring Its Variants and Legacy

3. Guided Observation Activity
Students will analyze three sources provided by the teacher through 4 Stations:
Source Set

1. Photographs of different stages of Sherman tank production

2. Diagrams labeling major tank components

3. Short excerpts describing U.S. wartime manufacturing processes

Source rotations (40 min- 10 min each station): Students rotate through stations or analyze
materials at their desks.

Station A: Identify assembly line evidence: overhead cranes, parallel lines, sub assembly staging
(hulls, turrets, engines). (Connect to your “production methods” notes.)
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» Chrysler/Detroit Tank Arsenal, 1941 (M3 tanks on line) shows overhead cranes, three
parallel lines; great for discussing auto style methods. [shorpy.com

* Detroit Arsenal engineering drawings (HAER set) factory plans and sections for a “where
did sub assemblies meet?” prompt. [loc.gov]

Station B: From these sources, list the materials (steel plate, armor castings, GR S rubber, optics
glass). Tie each material to a component.

» Synthetic rubber at B.F. Goodrich, Akron (OWI/Alfred Palmer, 1942) Ameripol sheet on
rolling mill; explicitly public domain via LoC. Ask students to link rubber to track pads
and seals. [loc.gov

* Synthetic rubber program background (ACS National Historic Chemical Landmark
booklet) short background on GR S; use a 1-2 sentence excerpt for your station card.

|acs.0rg

Station C: From these sources, list the components (Ford GAA, transmission, HVSS bogies,
turret w/ 76 mm). Tie each material to a component.

* Ford GAA engine overview (Wikipedia entry with specs) confirm key facts (500 hp,
~1,050 1b ft) for your “engine” component card. [en.wikipedia.org]

* GAA photo set (Wikimedia Commons category) freely usable photos of the Ford GAA in
museums. [commons.wi...imedia.org|

Station D: Circle the changes that define the Easy Eight: HVSS modules + wider tracks +
76 mm gun. How would HVSS affect production and field maintenance?

* HVSS technical page with exploded diagrams use to show why ride/ground pressure
improved and how bolt on bogies sped maintenance. [theshermantank.com]|

+ M4A3(76)W HVSS “Easy Eight” backgrounder concise explanation of the “E8” meaning
(HVSS) and wider 23 inch tracks for student misconception checks. [tanks-
ency...opedia.com]

Optional: More photos you can add (if you want a larger set)

* Assembly line views of M3/M4 at Detroit Arsenal (education/fair use galleries).
[worldwarphotos.info], [worldwarphotos.info]
» Detroit Historical Society factory floor (tracks assembly). [detroithis...orical.org]

The National Museum of Military Vehicles | Educate * Honor ¢ Inspire
6419 U.S. Highway 26, Dubois, WY 82513 | www.nmmv.org | (307) 455-3802
© 2025 National Museum of Military Vehicles. All rights reserved. Revised 03/06/26


http://www.nmmv.org/
https://www.shorpy.com/node/25978
https://www.loc.gov/resource/hhh.mi0170.photos?st=gallery
https://www.loc.gov/item/2017690519/
https://www.acs.org/content/dam/acsorg/education/whatischemistry/landmarks/syntheticrubber/us-synthetic-rubber-program-historical-resourc.pdf
https://en.wikipedia.org/wiki/Ford_GAA_engine
https://commons.wikimedia.org/wiki/Category:Ford_GAA_engine
https://www.theshermantank.com/about/sherman-suspension-and-tracks-the-page-an-easy-to-find-place-for-sherman-suspension-info/horizontal-volute-suspension-system-23-inches-of-ground-pressure-reducing-goodness/
https://tanks-encyclopedia.com/coldwar/canada/m4a3-76w-hvss-sherman-the-korean-war-easy-8-tank/
https://tanks-encyclopedia.com/coldwar/canada/m4a3-76w-hvss-sherman-the-korean-war-easy-8-tank/
https://www.worldwarphotos.info/gallery/usa/tanks/m3_lee/m3-lee-medium-tanks-on-assembly-line-at-the-chrysler-corporations-tank-arsenal-in-detroit-1941/
https://www.worldwarphotos.info/gallery/usa/tanks/m4-sherman-tank/m4-sherman-tanks-in-detroit-arsenal-tank-plant/
https://www.detroithistorical.org/learn/online-research/collection/photo/print-photographic-15355

Lesson Title: How the M4A3ES8 Sherman Tank

Was Produced “

NATIONAL MUSEUM
oF MILITARY VEHICLES

Author: The National Museum of Military Vehicles

Lesson/Day 2
Teacher Mini-Lecture

1. Review the essential question with students. Refer to student answers for what it takes to
build a tank from prior lesson to connect to the prior lessons learning.

2. Tie stations into a single industrial ecosystem, steel & rubber to components; components to
Detroit Tank Arsenal assembly; testing and rail shipment. (You can cite Detroit Arsenal’s
share of U.S. tank output.)

After final assembly, what tests and what transport routes (rail to ports or training bases) appear
in the sources?

* Detroit Arsenal production history (Wikipedia overview): confirms plant role and
overall output share during WWII. [en.wikipedia.org]

* Detroit Arsenal historical marker: quick stats to use for a caption about peak output
(“over one quarter of U.S. tanks™). [hmdb.org

3. Use a map of the United States to discuss how the U.S. actually built this tank. While
discussing this with students mark where all these places are.
a. Steel came from mills in industrial centers such as Pittsburgh and Chicago.
b. Rubber, especially for the tracks, came from synthetic rubber plants in places like

Akron and Baton Rouge.
c. Engines were produced at the Ford Rouge River complex.
d. Precision optics came from specialized glass manufacturers.

4. Create diagram together as a class including the following steps:

a. Hulls and turrets were cast or welded.

b. Engines, transmissions, and suspensions were machined.

c. Components arrived at the Detroit Tank Arsenal.

d. Assembly line methods (borrowed from the auto industry) allowed workers to put
tanks together rapidly.

e. After assembly, tanks were test driven and then shipped by rail to ports or training
bases.

5. Key idea for students to remember: The U.S. didn’t just build tanks; it built an entire
industrial ecosystem that made mass production possible.”
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Student Activity: Build the Production Chain (30 minutes)

1. Individually or in Groups: Students will now use their handout to create a production chain
flowchart that shows how the M4A3E8 went from raw materials — components — assembly
— battlefield. Students should use their notes and the source set to build their diagram.
* The flowchart must include (as noted on the handout):
o At least 5 materials
o At least 4 production steps
o At least 3 transportation links

Reflection

Complete a share out from students to wrap up. Use the prompted questions students answered in
their handout:

*  What surprised you most about how the M4A3E8 was produced, and what does this
tell you about U.S. industrial capacity during WWII?”

Extension Pre Museum Visit

Show students the NMMYV video: Easy 8 Sherman Tank- Examining the Roles of a Tank
Crew

On-Site Museum Visit (at NMMYV)
With Museum Guide

* The museum guide will lead students through galleries emphasizing the M4 Sherman,
and specifically the M4A3ES “Easy Eight”.

Student Activities

* Students (in pairs or small groups) use their scavenger prompt sheet: locate artifacts, ask
the guide questions, record responses.

* Encourage students to research or ask the guide: “How many units were produced?
What was the purpose? Who made up the crew members?”
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* At end of tour, gather students for a guided debrief: the guide will summarize how the
production of the M4 Sherman affected the war outcome.

Post-Visit (1 class period)
Reflection & Discussion
1. Class discussion

» What did you find most interesting or surprising about the M4 Shermans in the
NMMV?

* How did the museum experience (seeing real M4 Sherman Tanks) deepen your
understanding compared to classroom material?

2. Reflective Writing / Project

* Choose one exhibit or vehicle you found and explain how it symbolizes the effort in
WWIL, include the artifact, its factory origin, number produced, and how it impacted the
war as applicable.

Logistics & Tips for the Teacher

* After the visit, schedule time for students to share their favorite find and question with the
class, this helps cement learning.

* Consider having station “expert corners” in class post-visit where each pair sets up a display or
slide about their vehicle finds.

Wyoming State Standards Alignment (Grades 6-8)
Social Studies Standards (6-8)
History
e SS8.1.1: Students analyze how major events relate to one another in time.

o SS8.1.3: Students examine causes and effects of conflicts and cooperation among groups
and nations.
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Economics

e SS88.3.1: Students explain how scarcity and choice influence government and individual
decisions.

e SS88.3.2: Students describe how supply & demand, productivity, and competition
influence prices and wages.

Civics

o SS8.2.3: Students describe citizenship responsibilities and the importance of civic
participation.

English Language Arts (ELA) Standards (6-8)
Reading (Informational Text)
o Cite specific evidence from texts and visuals.
o Identify central ideas and summarize sources.
e Analyze structure and purpose of manufacturing descriptions.
Writing
e Produce explanatory writing (flowcharts, reflections).
e Use evidence from stations, diagrams, and museum exhibits.
o Engage in short and extended research tasks.
Speaking & Listening
o Participate in collaborative station discussions.
o Present findings from flowcharts and museum activities.

o Ask and answer questions with evidence.
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Science Standards (Engineering Design, MS-ETS)

e  MS-ETSI1-1: Define problems with constraints and criteria (e.g., constraints of wartime
tank production).

e MS-ETS1-2: Evaluate competing design solutions (e.g., Sherman variants, HVSS
upgrades).

Career & Technical Education (CTE) Standards (6-12 applicable)
e CTE-MFG.01: Understand manufacturing processes and systems.
e CTE-MFG.02: Apply concepts of safety, quality, and productivity.

e CTE-WR.01: Demonstrate teamwork, communication, and problem-solving skills.

Wyoming State Standards Alignment (Grades 9-12)
Social Studies Standards (9-12)
Economics

e SS12.3.1: Analyze the impact of supply, demand, scarcity, prices, incentives,
competition, and profits on production, distribution, and consumption.

e SS12.3.2: Analyze and evaluate how people organize for production, distribution, and
consumption within different economic systems.

o SS12.3.3: Evaluate the impact of emerging technologies on economic interdependence.
e SS12.3.4: Explain how financial and government institutions make economic decisions.

e SS12.3.5: Evaluate how values and beliefs influence microeconomic and macroeconomic
decisions.

English Language Arts (ELA) Standards (9-12)

Reading (Informational Text)
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e Analyze complex texts related to technical systems, historical processes, and engineering
descriptions.

o (Cite strong and thorough textual evidence from diagrams, production descriptions, and
museum exhibits.

Writing
e Produce informational and explanatory texts, including flowcharts and reflective writing.
o Use discipline-specific evidence to support analysis and conclusions.

Speaking & Listening
e Conduct collaborative discussions using evidence from sources.

e Present findings on production processes and engineering decisions.

Science Standards - Engineering Design (HS-ETS)

e HS-ETS1-1: Analyze a major real-world problem to define constraints and criteria for
solutions.

e HS-ETS1-2: Break down a complex engineering problem into smaller, solvable parts.

o HS-ETS1-3: Evaluate engineering solutions based on trade-offs such as cost, safety,
reliability, and environmental factors.

e HS-ETS1-4: Use models or simulations to examine how design choices impact system
interactions.

Career and Technical Education (CTE) Standards (9-12)

e 9-12.CTE.1.1: Identify and apply personal strengths, interests, and values to explore and
compare potential career pathways.

e 9-12.CTE.1.2: Locate, evaluate, and apply information from reliable workforce and
industry sources to support informed career decision-making and develop a career plan.
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Reading Excerpts: U.S. Wartime Production (Student Stations)

Station A: Industrial Mobilization, 1940—1945 (120 words)

After 1940, the United States converted civilian factories into war production at
unprecedented speed. Automakers like Chrysler, Ford, and General Motors began
producing tanks, engines, and other materiel in government-owned, contractor-operated
plants. At the Detroit Tank Arsenal, automotive assembly-line methods scaled up the
output of armored vehicles; welded hulls, standardized parts, and parallel sub-assembly
lines kept work moving. Rail lines linked steel mills, rubber plants, and engine factories
to final assembly. Quality-control inspectors and test tracks ensured finished tanks could
operate under field conditions. This “arsenal of democracy” approach created an
industrial ecosystem; millions of workers, thousands of suppliers, and coordinated
logistics, that could deliver complex machines like the M4A3ES quickly and reliably.

Station B: Synthetic Rubber (GR-S) and Tires/Tracks (130 words)

When access to natural rubber from Southeast Asia was cut off early in WWII, the U.S.
launched the Synthetic Rubber Program. Companies in Akron, Ohio, B.F. Goodrich,
Goodyear, and Firestone, worked with government labs to mass-produce GR-S
(Government Rubber-Styrene). GR-S fed wartime demand for tires, seals, and especially
track pads for armored vehicles. Synthetic rubber plants mixed and polymerized
butadiene and styrene, then milled, extruded, and cured the rubber compounds before
shipment in drums or bales. Wider 23-inch tracks on HVSS-equipped Shermans required
large volumes of rubber, steel cables, and fabric reinforcement. New compounding
recipes balanced abrasion resistance (for track wear) and low-temperature flexibility (for
winter operations). Rail cars moved drums of GR-S from Akron to assembly plants and
depots across the country.

Station C: Ford GAA Engine & Powertrain (125 words)

The M4A3ES used Ford’s GAA, an all-aluminum 60-degree V-8 with dual overhead
cams and four valves per cylinder. Designed for high torque at low rpm, the GAA
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produced around 500 horsepower and more than 1,000 Ib-ft, driving a robust transmission
and final drive. The Ford Rouge complex cast and machined blocks, heads, cranks, and
accessory drives using automotive mass-production techniques adapted to military
tolerances. Engines were hot-tested before shipment as stand-alone units. At final
assembly, standardized mounts and quick-connect plumbing reduced installation time.
The powertrain’s reliability and serviceability were crucial for field maintenance, units
could swap major components quickly thanks to modular design and standardized parts.

Station D: HVSS Suspension & Final Assembly (120 words)

The “Easy Eight” adopted the Horizontal Volute Spring Suspension (HVSS), replacing
earlier VVSS units. Each bogie carried paired road wheels with a shock absorber,
improving ride quality and lowering ground pressure when paired with 23-inch tracks.
Because HVSS bogies were bolt-on modules, they could be swapped rapidly on the line.
At the Detroit Tank Arsenal, workers staged sub-assemblies (hulls, turrets, engines,
suspensions) to converge at timed stations. After final assembly, tanks were test-driven,
inspected, and adjusted. Completed vehicles moved by rail to ports or training bases. The
process illustrates how standardized parts, modular construction, and logistics combined
to turn raw materials into combat-ready machines at scale.
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Student Handout: How the M4A3ES8 “Easy Eight” Was Produced

Purpose: Learn how the United States mass-produced the M4A3E8 Sherman tank during WWII
and understand the materials, factories, and processes involved.

A. Components Identified - List major tank parts you observe in the diagrams and photographs:

B. Production Methods - Record evidence of standardized parts, assembly-line techniques,
modular construction:

C. Materials Used - List materials mentioned or implied:

D. Human Labor - What kinds of workers and skills were needed?
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Optics/vision

MA4A3ES8 “Easy Eighth schematic)
Welded hull \‘/"”ﬁ 76 mm gin

Ford GAA engine
~ o}

i

HVSS SW wider tracks

e

Simplified schematic for reference (not to scale).

Activity: Build the Production Chain

Create a flowchart showing the tank’s path from raw materials — components — assembly —
battlefield. Include:

* 5+ materials
* 4+ production steps

* 3+ transportation links
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Reflection (3-5 sentences)

What surprised you most about how the M4A3ES8 was produced?

What does this reveal about U.S. industrial capacity during WWII?
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