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LESSON PLAN TEMPLATE


*Top of Form

Please refer to the Pennsylvania Standards Aligned System website: (http://www.pdesas.org/module/sas/curriculumframework/SocialStudiesCF.aspx)

for information on the Pennsylvania Curriculum Framework for Social Studies. You will find much of the information about PA Academic Standards, essential questions, vocabulary, assessments, etc. by navigating through the various components of the Curriculum Framework. 
LESSON / UNIT TITLE:  “The Devil’s Breath”, Chemical Warfare during World War I
Teacher Name(s): Todd R. Smith
School District: Southern Tioga School District
Building: North Penn High School
Grade Level: 10
Subject: U.S. History
Time Required: 2 class periods, 60 minutes each
Lesson/Unit Summary (2-3 sentence synopsis): The introduction and widespread use of chemical weapons upon the battlefields of the First World War have left a poignant, lasting reminder of just how ghastly the Great War was for the soldiers, of all nations, who had to face the unleashed demons of the modern industrial age.  This lesson will summarize the origins, categories, and deployment of chemicals during World War One.  In addition to trenches, the Red Baron, and barbed wire, poison gas remains an enduring vestige of this first global conflict.

Essential Questions for Lesson/Unit
What role was played by chemical weapons during the First World War?  
Pennsylvania Academic Standards / Common Core Standards Addressed in Lesson/Unit
 (Include standards numbers and standards statements.)
Common Core Standards:

CCSS.ELA-Literacy.RH 9-10.1 Cite specific textual evidence to support analysis of primary and secondary sources, attending to such features as the date and origin of the information.

CCSS.ELA-Literacy.RH 9-10.2 Determine the central ideas or information of a primary or secondary source; provide an accurate summary of how key events or ideas develop over the course of the text.

CCSS.ELA-Literacy.RH 9-10.3 Analyze in detail a series of events described in a text; determine whether earlier events caused later ones or simply preceded them.

CCSS.ELA-Literacy.RH 9-10.4 Determine the meaning of words and phrases as they are used in a text, including vocabulary describing political, social, or economic aspects of history/social science.

CCSS.ELA-Literacy.RH 9-10.7 Integrate quantitative or technical analysis (e.g. charts, research data) with qualitative analysis in print or digital text.

Lesson/Unit Objectives
At the conclusion of this lesson, students will be able to:
1. Summarize the origins, categories, and deployment of chemicals during World War One.
2. Explain how the introduction of chemical weapons upon the battlefields of the First World War forever altered the considerations of modern conflict.  
3. Identify 4 types of chemical agents used during World War I and describe the effects of each on combat soldiers.

4. Evaluate the impact of the use of chemical weapons on the outcome of World War I.

Vocabulary/Key Terms for Lesson/Unit
· The ‘Devil’s Breath

· Western Front

· “No Man’s Land”

· Trench warfare

· Dr. Fritz Haber

· Ypres, Belgium

· Chlorine (Chemical Symbol: Cl, choking agent)
· Phosgene (Chemical Symbol: COCl2, choking agent)
· Diphosgene (Chemical Symbol: ClCO2CCL3)
· Mustard (Chemical Symbol: (ClCH2CH2)2S) 
· Livens Projector

Historical Background for Teachers / Research Narrative 
(Insert a 2-3 page abstract in this section that details your research on the lesson/unit topic. This is where you get to share your scholarship with your peers! You should provide enough information that a teacher could potentially teach the lesson/unit and answer general questions based on studying your narrative.
“The Devil’s Breath”: Chemical Warfare during World War I
The purpose of this lesson is to demonstrate that the introduction of chemical weapons upon the battlefields of the First World War forever altered the considerations of modern conflict.  The moniker, “Devil’s Breath,” given by British troops, is quite telling in regards to how soldiers thought and felt about chemical warfare.  The psychological effect, the sense of foreboding dread, to some would seemingly promote the use of chemical weapons, if for no other reason. Although noxious fumes upon the field of battle have been present since ancient times, the First World War would witness the true birth of this hideous form of conflict.  The individual credited with the title, “Father of Chemical Warfare,” was, in an ironic twist of fate, a German Jew. Fritz Haber was the director of the KWI (Kaiser Wilhelm Institute) in Berlin
.  The KWI was the Deutsches Reichs government’s center for chemical research.  Early twentieth century Germany, under a private consortium of firms known as IG for Interessen Gemeinschaft, was the world’s leader in the production of industrial chemicals

By the spring of 1915, the Western Front had stabilized into a series of trenches after the battles of maneuver of late summer and autumn 1914.  The German and Allied armies stretched from the English Channel to the Swiss border; separated by a strip of earth known as “No Man’s Land.”  Both sides had suffered tremendous casualties and sought a method to break the deadlock and achieve victory.  The chemists of the KWI thought they had the key to achieving a breakthrough. Dr. Haber selected a chemical that was readily available in great abundance with known lethal effects, chlorine!  With an atomic number of 17, Chlorine is a naturally occurring basic element of nature, that when present under standard conditions, appears as a yellowish-green gas.  Chlorine is extremely useful as a disinfectant and is employed to bleach clothing and paper on a daily basis.  However, if inhaled as a gas, chlorine will react with water in the lungs to form hydrochloric acid which will produce a choking effect upon the victim.  This dreadful occurrence came to be known during the war as dry land drowning.
Dr. Haber unleashed the first effective chemical attack upon the Allied frontline at 1700 hrs. 22 April 1915 at Ypres, Belgium.  Chillingly, Haber dubbed the Ypres attack, Operation DISINFECTION!
  Somewhere between 300-350 tons of chlorine was released creating a cloud that cleared a two mile wide sector of Canadian and Colonial Algerian troops.  In preparation, the Deutsches Heer had dug in well over 5000 commercial steel cylinders within their trench lines.  Each of these cylinders contained liquid chlorine under pressure which would vaporize when released.
  This work was extremely hazardous to German Engineer landser.  Indeed, some of the cylinders were ruptured by Allied artillery fire, resulting in three German soldiers killed and fifty others incapacitated by leaking chlorine gas.  The KWI had overlooked the need for protective masks for the participating German soldats. Dr. Haber witnessed the attack first hand and commented, “What can compare for mysterious terror with the uncanny, greenish wall?  Airmen who followed events from above have told how extraordinary it looked when the clouds came up to the enemy trenches, then rose, and after as if it were peeping curiously for a moment over the edge of the trenches, sank down into them like some living thing.”

The attack upon Ypres had cost the Allies over five thousand dead and over 10,000 wounded.  Fully 60% of those wounded had to be evacuated back home.  At the end of the war, half of the Ypres survivors were still fully disabled.
  Because the Germans did not issue their soldiers masks, they were unable to exploit the breach created by the chlorine cloud by rushing past it.  It was quite possible that Ypres could have been a decisive battle if the German General Staff had planned for an offensive instead of a field experiment.
In response, the British and French were able to field thousands of hastily constructed, primitive gauze masks.  They also started their own chemical warfare programs to inflict their own Ypres style attacks upon the Germans.  The first chemical attack by the Germans would prove to be their last that would decisively breach the Allied line of trenches.  As the war went on, chemical weapons use escalated far beyond the initial attack upon Ypres.
By the end of 1915, the German Army was prepared to unleash a new chemical weapon.  Known as phosgene, it was eighteen times more toxic than chlorine.  Phosgene is a very easily produced combination of chlorine and carbon monoxide.  It is lethal in quantities as small as one part in 50,000 that will produce a far more severe but delayed effect of pulmonary edema upon the lungs.
  Phosgene was first used upon British troops at Ypres on 19 December 1915.
  The British suffered hundreds of casualties but not the mass panic of the earlier chlorine attack of April.
On 12 July 1917, once again at Ypres, the Germans unleashed yet another new chemical weapon.  This new chemical known as Mustard or Dichlorodiethyl Sulphide, was not a gas and did not have to be inhaled to inflict harm.
  Mustard Gas is actually an oily liquid which gives off vapors which causes blisters to form upon exposed skin within a few hours.  If the vapors are inhaled, death would almost always follow.  By 1918, 77.5% (124,702) of all British gas casualties came from exposure to mustard.  However, less than 5% died from mustard exposure.  Mustard agent can penetrate the skin, eyes and lungs thereby entering the circulation system, resulting in systemic toxicity.
  The average hospital stay for a mustard victim was at least six weeks.
Yet another agent developed by the KWI was diphosgene, a complex combination of chlorine and carbon monoxide that proved to be far more lethal and persistent than its precursor phosgene.  The increased level of lethality came from the lingering effect of phosgene in depressions such as shell holes and trenches.  It was designed to last longer than any filter the allies could field as a defensive measure.   As the war progressed through 1917 and into 1918, German chemical attacks would often include a combination of chemical warfare agents.  One of the most dreaded was a concoction of diphosgene and mustard targeted upon trench lines.  The diphosgene was designed to sweep the trenches of troops and the mustard would contaminate all surface areas including uniforms and weapons.
The initial Allied response to German chemical warfare was defensive.  At first only primitive gauze and cotton masks dipped in solution were available.  Eventually the British developed a very effective mask known as the small box respirator or SBR.
 Between February 1916 and the Armistice, over 16 million would be issued to British and other Allied troops.  One notable feature about the SBR was that it was effective against all German agents in use during the war.  Particles had to have a diameter smaller than 1/10,000 millimeter to penetrate the filter of an SBR.  The United States Army would adopt the British SBR and many of their anti-gas precautions.  By 1918, the U.S. had more scientists working upon chemical warfare research than all of the other combatant nations combined.

Initial Allied attempts to use chemicals in an offensive mode met with indecisive results during the Battle of Loos in 1915.  However, by 1917, a special Gas Brigade under the command of Charles H. Foulkes had been formed by the British Army.
 Innovations such as “beam” attacks were employed.  A railway car would be filled with dozens of large cylinders of phosgene and pushed as far to the front as possible.  When all of the cylinders were released at once, the gas could travel as far as twelve kilometers deep into the enemy rear.
  
The most significant British chemical delivery system developed was the Livens Projector.  The Livens resembled a large diameter, short mortar tube.  The projector was buried halfway in the ground at a 45 degree angle towards the enemy.  Each tube would fire a canister filled with 30 pounds of phosgene.  Later mustard agent would be used to great effect.  During the Battle of Arras on 9 April 1917, the British fired a single salvo of 2000 projectors.
  The German trenches were drenched with phosgene for hours, resulting in their evacuation because the filters on the German masks began to wear out.
By the last year of the war, nearly half of all German artillery shells fired were chemical munitions.  Indeed 28% of all German artillery rounds used during the First World War were chemical shells.
  By the summer of 1918, half of all the artillery ammunition in German supply depots consisted of various types of chemical munitions.  At the time of the signing of the Armistice in 1918, over 1.3 million soldiers had become casualties to the “Devil’s Breath.”  Over 91,000 were fatalities, many others suffered breathing problems for the rest of their lives.
  The hoped for effect of chemical warfare by Dr. Haber and the KWI never materialized.  Except for the initial surprise at Ypres in 1915, the introduction of chemical warfare only added to the horror of the trenches.
Over 66 million chemical shells of various types were fired during the Great War. With the inclusion of the early cylinder operations, over 113,000 tons of chemical warfare agents were released by all combatant nations.
  Even with superior production capabilities, the Germans were losing the chemical arms race by 1918, and would have faced disaster if the war had continued into 1919.  Although the Germans could produce enormous amounts of chemical munitions, they were unable to produce sufficient quantities of effective protective equipment.  The blockade imposed by the British Royal Navy insured that stocks of cotton, rubber, and other material were rapidly exhausted.  

Of even greater concern, the Allies were using mustard gas in massive quantities by the fall of 1918.  As a result, the Germans found their feld grau uniforms becoming increasingly irreplaceable due to the shortages of cloth.  Field decontamination by bleaching agents was found to be quite limited and short in duration.
  The effect of British mustard agent attacks proved to have a lasting influence upon history.  On 14 October 1918, the 16th Bavarian Reserve Infantry Division was retreating through Warwick, Belgium.  During their march they came under attack from British mustard rounds; among the resulting casualties was a Corporal Adolf Hitler.

End Notes:
iMcWilliams, James L. and Steel, James R., Gas! The Battle for Ypres, 1915, Vanwell Publishing Ltd, St. Catherines, Ontario (1985), 219. Fritz Haber would be awarded the Nobel Prize in 1918 which would draw strong protests overseas.  In response a New York Times editorial asked, “Why the Nobel Prize for idealistic imaginative literature was not given to the man who wrote General Ludendorff’s daily communiqués?”  Fritz Haber would later develop the hydrogen cyanide based substance labeled Zyklon B.  A type of blood agent that would block the ability of red blood cells to absorb oxygen; hence a German Jew would invent an insecticide that would be used by the Nazi regime of Adolf Hitler to murder millions of his own co-religionists as well as millions of others during the Second World War.

2 Lefebure, Victor, The Riddle of the Rhine, The Chemical Foundation, Inc. New York, New York (1923), 151.

3McWilliams and Steel, 24.

4 Haber, L.F. The Poisonous Cloud, Clarendon Press, Oxford, England (1986), 31.

5 McWilliams and Steel, 24.

6Harris, Robert and Paxman, Jeremy, A Higher Form of Killing, The Noon Day Press, New York, New York (1982), 4.

7Somani, Satu M., Chemical Warfare Agents, Academic Press, San Diego, California (1992), 237.

8Taylor, C.L. and Taylor, L.B., Chemical and Biological Warfare, Franklin Watts, Inc., New York, New York (1992), 2.

9Papirmesiter, Bruno., Feister, Alan J., Robinson, Sabina I., Ford, Robert D., Medical Defense Against Mustard Gas, CRC Press, Inc., Boca Raton, Florida (1991) 2.

10 Papirmesiter, Feister, Robinosn and Ford, 2.

11Lefebure, 139.

12 Haber, 107.

13 Harris and Paxman, 16.

14Richter, Donald, Chemical Soldiers, university Press of Kansas, Lawrence, Kansas (1992), 200-297.

15Harris and Paxman, 22-23.

16 Lefebure, 79.

17Gander, T.J., Nuclear, Biological and Chemical Warfare, Hippocrene Books, Inc., New York, New York (1991), 16.

18 Harris and Paxman, 20.

19Lefebure, 265.  A message from the 3rd German Army to the War Ministry in Berlin, dated 17 july 1918 clearly highlights the pending crisis over decontamination, “Chloride of lime has all been issued in boxes to the troops.  Reserves exhausted.”

20Harris and Paxman, 32.  In Mein Kampf, Hitler would state the following about the attack, “about seven o’clock my eyes were scorching…a few hours later my eyes were like glowing coals, and all was darkness about me.”

Instructional Prodedures and Activities
(List/describe the step-by-step sequence of procedures and learning activities.)
1. Activating Strategy: Show a short clip of a First World War chemical warfare attack from either Hello Dr. Fraulein from YouTube or from The Adventures of Young Indiana Jones: Trenches of Hell.

2. Brief lecture on why chemical warfare was used as a possible solution to the problem of battlefield mobility.

3.  Explain the properties of the principle chemical agents used during the Great War:

(Chlorine, Chemical Symbol: Cl, choking agent)

(Phosgene, Chemical Symbol: COCl2, choking agent)

(Diphosgene, Chemical Symbol: ClCO2CCL3)

(Mustard, Chemical Symbol: (ClCH2CH2)2S )

5. List and explain all vocabulary terms.
6. Locate and explain using Google Earth all of the locations mentioned in the narrative.
Suggested Strategies for Differentiating Instruction
	
	 

Have students with IEP’s develop 4-square vocabulary sheets of selected terms with the assistance of their assigned paraprofessional aide.




Assessment of Student Learning (Include both Formative and Summative Assessments)
Formative: Have students prepare a “talk-to-the-text” analysis of the poem regarding gas warfare written by Wilfred Owen entitled, Dulce et Decorum est.

Summative:  Have students complete either a matching or completion vocabulary test on the research narrative.
Materials and Resources 
(Include text, supplementary resources, primary source documents, websites, handouts, charts, maps, etc.)
Resource materials and citation listed in the End Notes of the Research Narrative section
Included Power Point presentation: The Devil’s Breath, Chemical Warfare during World War I
Internet Resources:
The Adventures of Young Indiana Jones: Trenches of Hell. http://www.youtube.com/watch?v=ASg0H-XsQ5E
Hello Dr. Fraulein
http://www.imdb.com/title/tt0041442/
Cicero: History beyond the Textbook, www.cicerohistory.com, Unit 12, World War I Era 
Google Earth (http://www.google.com/earth/index.html)

Author(s) of Unit/Lesson Plan [Include name(s) and  school district(s)
Todd R. Smith, Southern Tioga School District, North Penn High School, Blossburg, PA
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