
"We were planning an invasion of Japan with the use 
of 2,000,000 men and the military has estimated that the 
invasion might result in very h&y casualties. In April I 
had appointed an interim conunittee consisting of 
Secretary Sthmon, George L. Hanison, James H. Bymes, 
William L. Clayton, Dr. Vannevar Bush, Dr. Cad T. 
Compton, and Dr, James B. Conant. Before I had left for 
Postdam the committee recommended that the bomb 
be used against Japan. 

General Marshall said in Postdam that, if the bomb 
worked, we would save a quarter of a million American 
lives and probably save millions of Japanese. 

I gave careful thought to what m y  advisors had 
CO-eled. I wanted to weigh all the possibilities and 
implications. Here was the most powerful weapon of 
destruction ever devised and perhaps it'was more than 
that... 

I then agreed to use the atomic bomb Japan did 
not yield. 

I had reached a decision after long and careful 
thought. It was not an easy decision to make. I did not 
like the weapon, but I had no qualms if in the long run 
millions of Eves would be saved. 

The rest is history ... t l  

Quotation from M d e n t  Truman included 
inMr. Presidrn t by William Hiurnan 



I 
THE BOMBING O F  HIROSHIMA 

Science/American HistoryjSTS Grades 8-1 2 

LESSON I 
1 IHTRODUCTlON TO CONTENT AND THINKING SKILLPROCESS 

We've been studying the second World War. In this lesson we're going to focus our 
attention on how the war ended and what impact its ending had on history after the 
war. We wiZl d s o  learn some ways to think about our decisions that can help us 
make good ones more frequently. Let's spend a little time on decision making first. 

HOW many of you have made decisions recently that you think are good ones? Ask 
for a show of hands and a few examples. 

How many of you have made other decisions that you weren't too happy with? Ask 
for a show of hands. Write down some details about a decision that you've made 
recently that didn't work out too well. M o w  a few minutes. 

Now tell your partner about your decision. Discuss two things: Why wasn't this 
such a good decision? What might you have thought about before you made it, that 
could have resulted in a decision you'd feel better about now. Write these ideas 
down as they come up in your discussion Give the groups a few minutes to work 
together. 

Now that you have had a chance to discuss your decision with a partner, will some- 
one tell t h e  class about your decision? Ask for three or four examples. Write the 
decisions on the chalkboard, along with students' suggestions about how they could 
have made better decisions. Responses tend to include examples in which students 
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IG - didn't realize some of the consequences of their decisions. They usually indicate that, if 
/ they had thought about what might happen, or had gotten information about the 

consequences, they would have made a different decision. Other responses tend to 
include examples in which students didn't think about other alternatives which were 

i better. Write the options examples in one column and the consequence exampies in 
j another. Then ask students to label what is in each column. ANSWERS INCLUDE: Altema- 

tives, possibilities, choices, things to do, options (column I); results, consequences, I what will happen (column 2). Write these words on the board at the top of the appre 1 Fate  column. Categorize students' responses using the words "Options" and "Conse- 
I quences" for these two columns. Label the columns 'Think about Options" and "Think 

about Consequences". 

Now you've got some ideas about what to think about when you're making another 
decision. Let's put these ideas together 
with some others that have been sug- 
gested about making decisions and 
develop an organized plan for good 
decision making. Write the thinking rnap 
of sldllfid decision making on the board: 

We hope that, when our President makes 
important decisions, he thinks about 
them in this way. One of the key deci- 
sions made by a president in this century 
was President Tntman's decision to drop 
the atomic bomb on Hiroshima, Japan, to 
end the second world war. The develap- 
ment and use of atomic weapons changed world politics and ushered in the atomic 
age - an age in which we now live, Wile many people thought that President 
Truman's decision was a good decision, many thought it wasn't. Even today people 
disagree. Let's hear what President Truman himself said about this decision, Here's a 
quotation horn a book by h i s  biographer, Willlam Hillman: 

'We were plar,ning an invasion of Japan with the use of 2,000,000 men 
and the military has estimated that the invasion might result in very heavy 
casualties. In April I had appointed an interim committee consisting of 
Secwary Stimson, George L. Hamson, farnes H. Bynres, \Villiam L. 
Clayton, Dr. Vartnevar Bush, Dr. Car1 T. Compton, and Dr. James B. Conant. 
More I had left for Postdam the committee recommended that the bomb be 
used against Japan. 

General Marshall said in Postdam that, if the bomb worked, we would 
save a quarter of a miIlion American lives and probably save millions of 
Japanese. 

I gave careful thought to what my advisors had counseld. 1 wanted to 
weigh al l  the possibilities and implications. Efere was the most powerful 

... weapon of destrucfion ever devised and perhaps it was more than that 
I then agreed to use the atomic bomb of Japan did not yield 
I had reached a decision after lung and careful thought It was not an easy 

decision to make. 1 did not like the weapon, but I had no quaIms if in the 

..........__..._. _. . _:_.. .......................................... Am?......, ....................... .:.:.. .......... ............. ............................. ...............y.... :..... : ..,,: 

. SKILLFUL DEC1SION MAKING 

1. What makes a decision necessry? 

2 What are my options? 

3. What information is there about the 
cansequences of each option? 

4. How irnporbrrt are the consequences? 

5. Which option is the best in the light of the 
consequences? 

..................... 2 ............................ ::.. .......... <. .. ........................ ....... . , , , . .  . . 

.\ 



long run millions of lives wodd be saved- 
The rest is history ..." 

I 

If students ask for information about the people selected for the committee, they can be 
given this background information: 

Henry L S W n  served as 5ecretary of State under Herbert Hoover from 
1929 to 1933 and was appointed Secretary of War in 1940 by Democratic 
President FrankIin D. Roosevelt in an effort to ensure bipartisan support for 
the impending war effort. Stimson participated in every phase of the plan- 
ning and direction of the atomic bomb project. 

George L. Hamison served as a special consultant to the Secretary of War. 
James H. Bymes had been a U. S. representative, senator, and Supreme 

Court Justice, and the Director of the Office of War Mobilization. O n  July 7, 
1945 he became Secretary of State. Rmsevelt called him "the Assistant 
President." 
m William L Clayton, Assistant Secretary of State far Economic Affairs. 

Dr. Vannevar Bush, Director of the Office of Scientific Development. 
Dr. Karl T. Compton, Preident of the Massachusetts Institute of Technol- 

"U- 
* Dr. Tames B. Conant, Chainnan of the National Defense Board and later 
the President of Harvard University+ 
The interim committee would eventually indude Arthur H. Compton, 
brother of Karl Compton and the director of the Metallurgical Laboratory at 
University of Chicago. and Ralph Bard, Undersecretary of the Navy. 
Stimson, Bush, and Conant had served on a presidential advisory commit- 
tee on nudear fission since the fal l  of 1941. 

Note that President Truman tells us fiat he's thought carefully about his decision. 
H e  says "I wanted to weigh all the possibilities and implications." What is he telling 
us about his decision making? Has he followed the thjnking map? President Truman 1 
is saying that he wanted to consider all the options and consequences. This is the heart l 
of skillful decision makmg as described on the thinking map. 

Let's think through President Truman's decision ourselves according to our plan for 
careful decision making to see whether we believe President Truman made the right 
decision. 

THiNKING ACTIVELY 

Suppose that you were in President Trumants position in August, 1945. What Presi- 
dent Tnunan tells ~ls about in his quote was that he had the option of using the 
atomic bomb to bomb a city, but was hesitant about doing m- Why should he be 
hesitant? Hadn't we been bombing Japanese cities during this phase of the wa~? 
Why shoddn'e he just continue to do so but use this new bomb instead? h order to 
answer this question, let's look at some materid from our physics book and from the 
additional source material on the effeds of detonating an atomic bomb. Work to- 
gether in your groups again. We are going to read the materid in class using a "jig- 
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saw." Explain to students that a jig-saw is when each person in a group reads a chffer- 
ent part (or piece) of an article, and then the group fits the different pieces together by 
sharing what they've read in the order in which it appears in the article. After a few 
minutes, ask students to share what they've read. When they mention W g s  like 
nudear fission, chain reactions, radiation, and nudear fallout elaborate these concepts 
briefly so that you're sure the dass grasps how this bomb was different from conven- 
tional weapons. Show the class pictures of the bomb that was used on Hiroshima, and 
of the nudear explosion at b s  Alamos, New mexico, when the bomb was tested. 

Now let's ask the first question on the &inking map for skillful decision making. 
Why was a decision about whether to use the atomic bomb on a ci ty like Hiroshima 
necessary in the first place? Why couldn't you defer that questian to a later t h e ?  
What was going on then? Why was an atomic bomb being considered? RESPONSES 
INCLUDE, BUT ARE NOT LIMITED TO: There was a war going on. M a n y  people were being 
kilied. The atomic bomb had been tested and if workd. The lzfomic bomb hns tremendous de- 
sfrucfive power. The Japanese said fhey would not surrender unconditionally. The Japanese had 
bombed P a r !  EInrbor in a surprise attack. 

What are different options for ending the war? What course of action might the I 
United States take at this point? Discuss V-- .m.r+:* ..,., %,. .. m . . ~ ...., ~. . . . . . . . . . . :.:.::.>:.. . 

this together in a group of three or four and *mml4l - 
make a list of as many different options as 
you c m  on this graphic organizer for skill- ; 
fd decision making, Consider unusual 
possibilities. Try to indude different kinds . 

of options as well as some unusual ones. 
Maybe one of the unusual options will 
turn out to be better than the ordinary 
choices. Jot down your group's ideas about 
President Truman's options on the graphic ;; 
organizer for skillful decision making. .... ...~ 

..~. Give the students five to seven minutes to :g 
write down options. 

Now teii us one option from your group's 1 list. WIlre these on the chalkboard or on a .:. 

transparency containing a dass-wide ver- :* I q 
sion of the graphic organizer. RESPONSES :V g 

2: 
INCLUDE: Demonstrate the bomb, use the bomb 6 

.... .... against Hiroshima, surrender, continue fhe +. 
2: 

embnrgo/blockade, engage in imurisf  attacks, 5 
negotiate j-&h Jnpan, i n o h  the inpan= 
land, continue conrtentioml bombing, ceusefire, threaten to drop ikatamic bomb, incite the 
Japnnese people against the Emperor, use chemical weupons. 

Let's think about one of these options. Let's pick one that seems worth exploring - 
invading the Japanese mahhnd. What might the consequences be if the United 
States undertook this military action? List as many as you can. Make sure you con- 





- 

of Iwo Jima and Okinawa and you could point out where these islands are located and 
when this fighting took place. This will help hem to detect a pattern of island-hopping 
towards the Japanese mainland, as the feroaous fighting that took pIace on each island. 
Whatever the source they are working with, ask each group to report back. Additional 

! accounts tend to corroborate what the Japanese naval officers reported. As each group 
. reports, ask whether or not they find the accounts reliable and why. 

When you try to decide whether an option is advisable, it is necessary to consider 
the importance of t he  consequences. Does the consequences we have been consider- 
ing.count in favor or against the option? Write a plus or a minus next to it depending 
on whether it is a pro or a con. Also, consider how important the consequence is? 
Rate the consequence as very important, important, or not important Discuss the 
importance of the consequence in your groups and write your comments in the last 
column on the diagram. If the consequence is very important, circle it. Most students 
rate th is  consequence as very important arid circle i t  When asked why, most students 
respond that life is very important or that preventing casualties among our own troops 
is a very important consideration in warfare. 

Work in your groups now. One group should finish discussing this option and 
complete the diagram. Other p u p s  should choose one of the other options. Write 
down what you think &e consequences may be foryour option. Then see if you can 
find information which supports or counts against whether the consequence w i l l  
redly happen. You can use information from your textbooks and/or from additional 
resource material. Continue to put check mks next to the consequences which are 
wellsupported by what you judge to be reliable information Otherwise, either put 
nothing next to the consequence, or, if there is reliable information which indicates 
that the consequence is very unlikely, cross it out. Rate the consequences as well and 
write your ratings in the last column on your graphic organizer. After enough t ime 
for research and group work (this could be an overnight activity) ask each group to 
report. Ask the students to write the consequences and their ratings on the board so 
that the whole dass can see them and con compare the results from the different 
groups to each other. When they mention special consequences due to the special 
nature of the atomic bomb (like the vast destruction and loss of life if the bomb is 
dropped on a Japanese city) ask them to elaborate why they think h s  will happen 
based on what thev k ~ ~ o . r v  about the nature of this bomb. 

Now decide which option you think is best Write a recommendation on what you 
think should be done and defend your recommendation by referring to what you 
found out about the likely consequences of the various options. This can be an in- 
class assignment or assigned as homework. Discuss these recomnendations in class. 

THINKING ABOUT THINKING l 
HOW did you go about thinking through this decision? Describe what you did first, 
next, etc Draw a diagram that represents a flowcfiart of your fhhkhg. ANY RESPONSE 
IS ACCEPTABLE, IF IT INCLUDES REFERENCE TO THINKING A 3 0 U  THE FOLLOWING: What 
makes the bc i s ion  necRSSary, options, consequences, supprf for consequences, itnportance of 
consquences, and best option. 



What do you think about this way of making decisions? 

How does this compare to the way you ordinarily make decisions? 

Is this a good way to do it? What are some of its pros and cons? 

Were there any aspecfs of tfiis activity that you found particularly hard? Why? What 
might make it easier for you to do these next time? Answers vary to each of these 
questions, though many students say that the graphic organizer helps them be more 
thorough in their decision making and they feel more confident of their decision be- 
cause they can give reasons for it. 

What plan for careful decision making do you think works best for you? 

What's a good way to make sure that you follow this new plan instead of 
continuing to make decisions the way you ordinarily do? ANSWERS VARY. 

APPLYING YOUR THINKING 

IMMEDIATE TRANSFER 

Right after Wodd War I1 the United States had to decide what to do about the condi- 
tions in war-torn Europe. Help our leaders decide by working this problem out 
using your decision making strategy. Write out your recommendations and indude 
any back-up data you collect to support them. 

Make note of a decision that you are trying to make right now, or that you will have 
to make some time soon. ANSWERS VARY. 

Think through th is  decision foIlowing the plan for decision making you just devel- 
oped. Make sure you list any unanswered questions you may have so that you can 
continue to think your decision through after you leave class, 

RElNFORCEMENT LATER 

Later in the school year when the following topics arise ask these questions: 

We are studykg the Cuban Missile Crisis. Use your plan for decision making to try 
to decide what to do. Look for information about how President Kennedy made his 
decision and compare if: to yours. 

W e  are studying the development of nuclear weapons in this counhy. Use your plan 
for decision making to decide what policy we should adapt, 





SOURCE MATERIAL ON NUCLEAR FISSION AND THE 
EFFECTS OF A NUCLEAR B U S T  ON A POPULATED AREA 

Nuclear Fission and Chain nuclei, which, in turn, trigger the fission of 
Reactions still other nuclei, and so forth. Such a self- 

The possibility of tapping the energy sustainkg s e r i e  of ksions yields enormous 
stored in atomic nuclei as a source of mounts of useful energy ...( from Physics, Ifs 
large scale power was opened up by the Methods and Meanings, by R Taffd, 5th 
discovery of nuclenrfission. by 0. Halm Edition, A l l p  & Bacon, Boston, MA, 1986). 
and his coworkers. Nudear hsion is a 
process whereby certain nuclei crf heavy 
n t m  split up into two nearly equal parts 
when they are bombarded by neutrons. At the 
same time, mch split nucleus ejects one or 
more neutrons that often move rapidly 
enough to cause other nuclei to undergo 
fission. In 1939 Hahn and his coworkers 
found that when the nuclei of the isotope 
of uranium known as U-235 are bom- 
barded by neutrons, they break up into 
nearIp equal pairs of nuclei such as 
barium and krypton or antimony and 
niobi m-.. 
From the standpoint of developing 
nudear power, fission is important for 
two reasons. First, there is significant loss 
of mass during every fission reaction so 
that the sum of the masses of the frag- 
ments of the split nudeus is smaller than 
the original mass of that nucleus. This lost 
mass is converted into large quantities of 
energy according to the Einstein relation- 
ship, E = MC2. The energy is released 
from the nucleus as powerful ganuna 
rays, heat, and the kinetic energy of the 
fast-moving nuclear fragments. 
Second, each neutron set free by the 
fission of a U-235 nucleus is moving fast 
enough to cause another U-235 nucleus to 
undergo fission. This makes it possible to 
set up a chain reaction in which the fission 
of one nucleus triggers the fission of other 

Energy from a Nucfear Explosion 
A nuclear explosion is simply the extremely 
rapid release of energy due to nudear fis- 
sion or fusion in a very small volume. The 
reaction generally occurs in a few millisec- 
onds, releasing enormous quantities of 
energy. The fission reachon requres a 
supercritical mass of an appropriate fission- 
able nudide and an initial source of neu- 
trons. U-233, U-235, and Pu-239 are atl 
suitable in that they are capable of undergo- 
ing fission with any energy of neutrons and 
have reasonably long half-lives such that 
they do not decay to other non-fissionable 
materials- The basic fission reaction, as 
exemplified by U-235, is 
U-235 + n =Fission Fragments + 2-3 neu- 
trons + Energy 
... Splitting of one U-235 nucleus releases 
about 200 Mev of e w r  g... About half of the 
energy goes into the explosive blast, a third 
to heat, and the remaining sixth or so to 
radioa ctivity... h addition to the radioactive 
byproducts of the fission ... reactions, 
~.~fission..explosiv produce a variety of 
radioactive species from neutron activation, 
of the bomb casing and other materials, 
including the air and ground. (from Radio- 
activity in the Environment, by Ronald L. 
Ka h e n  (Harwood Academic Publishers, 
1984). 
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l THE BOMB1NG OF HIROSHIMA 

SOURCE MATERIAL O N  THE CONSEQUENCES OF 
INVADING THE JAPANESE MAINLAND 

orts by Japanese rniiitary two man submarine in Kagoshima bay. 
cers of Japan's preparedness We were absolu fely confrdenf that with this 
an American invasion of the force we could sink a h f  fwo hundred Am&- 

panese mainiand can f runsports." 
utenant General Seizo Arisue 

'Those of us in the second department, 
e G2, had to consider whether the t ericans would hnd in the southern 

F yushu or on the Canto Plain. Our con- 
usion was that if the Americans landed 

Sn the southern Kyushu our present 
brm alone would be sufficient to fight 

e Americans" 
Wachi, Commander of 

Suicide Naval Forces in Kyushu 
the specific tactics: 
japan had lost almost  aU of its 

F 
hips and as a result a unit known in 

pan as totsugekifai and which translated 
b English means pursuit unit was 

ed. The mainstay of this force was the 
t of shiny0 -type boats. The name shinyo 
ally translated into English means 

k i n g  ocean bonf. . . . . Its top speed 
from 28 to 30 knots. About 300 

grams of TAT was put into the bow so 
it would explode when the craft hit 

Wachi's unit was, as he recalled, 
only force available to guard the entire 
t line of southern Kvushu." The unit 

sisted of sh iny  boa&, "human torpe 
" and midget submarines. Wachi 
med that the Americans would come i after okinawa was secured: 
ere were about 600 shinyo -type craft 
they were posted throughout the 

(astline hidden in small ports and other 
tage points for defending he coast. In 

shikijima I s h d  there were about 100 
ten -type human torpedoe primed for 
on. In addition we had about sixty- [ 

The foliowing account of the battle 
for Iwo Jima and its repercussions 
on t h e  home front has been 
excerpted from a book published 
twenty years later by an U.S. Navy 
war correspondent: 

The [American] tanks, now maneuver- 
ing idand, were helping, but there was a 
surprising amount of opposition left in the 
neck of the island. For days it had b e n  
saturated with naval and aerial bombs. 
Stdl the enemy lived on. Captain Masao 
Hayaudu's 12th Independent Anti-Tank 
Battalion knocked out several Shemans 
[American tanks]. When his guns were 
smashed, he led the last assault. Clutching 
to his chest a charge with the fuse lit, he 
splayed himself a tank and blew himself 
up ... 

Private First Class George Smyth, eigh- 
teen, of Brooklyn, had never seen such 
Japanese. They were &footers, and they 
never retreated. Smyth's buddv fell h i d e  
km,  a pistol bullet through hi; hishead, dead 
center. It came from a captured Marine 
-45. On the other side, a Japanese came 
down with hrs sword, both hands grasp- 
ing the hilt. The Marine put up his right 
hand to ward off the blow, and his ann 
was sliced down the middle, fingers to 
elbow. As Smyth ran forward, a Japanese 
disappeared b&re him into a hole. Smyth 
dropped at the hole to finish him off, but 
the Japanese was already rising from a 
tunnel behind him. Smyth turned just in 



INFUS~HG THINKING INTO INSTRUCTION - SECO~~~OARY DECISIO~ MAKI~~ 

time to kill him. The ground was 
giving.-. [the enemy] every advantage, and 
they were using them all. By nightfall, 
nearly every [American] gain in the center 
had been nullified ... 

IIhe 26th [Marine regiment] made nearly 
200 yards, capturing a strong-point that 
had held up the advance the previous day, 
and found itself in front of a knoll, north of 
what had k e n  Nishi village. The enemy 
fell strangely silent, and the Marines cau- 
tiously surrounded the hill. Demolitions 
men blasted one cave entrance closed, and 
machine gunners cut down Japanese who 
ran from a rear entrance. The hill still 
looked suspicious, but Marines ran to the 
top of it. Just then the whole hill shud- 
dered and the top blew out with a roar 
heard over the island. Men were thrown 
into the air, and those nearby were 
stunned by concussion. Dozens of Marines 
disappeared in the blast aater, and their 
comrades ran in to dig for them. Strong 
men vomited at the sight of charred bod- 
ies, and others walked from the area cry- 
ing. The enemy had blow up his own 
command post, rnfliaing forty-thre Ma- 
rine casualties at the same time ... 

Un February 27 the subject [of American 
losses] sprang into national prominence. 
The San Francisco Examiner, in a front page 
editorial, said that while the Marines 
would no doubt capture Iwo Jima, "there is 
awesome evidence in the situation that the 
attacking A m e r i c a  forces are paying 
heavily for the island, perhaps too 
heavily." 

'7t is the same thing that happened at 
Tarawa and Saipan.. ." the editorial said, 
"and if it continues the American forces are 
in danger of being worn out before they 
ever reach the really criticat Japanese 
areas.",.. 

On M=& 16, the Navy disclosed that it 
had received "a number" of letters, and 
released one as typical. A woman wrote: 
'Tlease, for God's sake, stop sending our 

finest youth to be murdered on places lrke 
Iwo Jima. It is too much for boys to stand, 
too much for mothers and h o m e  to take. It 
is driving some mothers crazy. Why can't 
objectives be accomplished in some other 
way? It is h o s t  inhuman and awful-stop, 
stop!" 
The Navy said that Secretary Forrestal 

had replied:.-- 
"[We] have now, no final means of win- 

ning battles through the valor of tbe Ma- 
rine or Army soldier who, with rifle and 
grenade, storms enemy positions, takes 
them, and holds them. There is not shortcut 
or easy way. I wish there were." 

The following description was 
written by a war correspondent 
who landed with the Marines at Iwc 
Jima. 

Whether the dead were laps or Ameri- 
cans, they had one thing in common; they 
had died with the greatest possible v i e  
l ace .  Nowhere in the Pacific war had I 
seen such badly mangled bodies- Many 
were cut squarely in half. Legs and arms 
lay fifty feet &ay from any body. ~n one 
spot on the sand, far from the nearest 
duster of dead, I saw a string of guts 15 feet 
long. M y  legs were easy to identrfy; they 
were Jap i f wrapped in khaki puttees, 
American if covered by canvas leggings. 
The smell of burning flesh was heavy in 
some areas. 

What the Taps succeeded in doing was 
this: They b d t  underground so well that 
they all but nullified our superior fire- 
power. We could bomb and shell mid our 
guns sizzled and our pilots dropped ... But 
when our barrage Lifted and our infantry 
advanced the Japs were back in position, 
firing their machine guns and mortar. 

At times it was agonizing to realize that 
we progressed so slowly and at so high a 
price, in spite of our superior strength. For 
all our technical skill, we had on Iwo no 
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apon to counteract the 
ound defense. The faps 

fight on tfieir own terms. We 
n their own terms; we 
one; we could make 

take as many casualties as we took ( 
d their casualties were nearly all dead). 

en fighting on Iwo Jima frankly 
at price too high. The Japs 

eem to mind dying; we preferred 

we had of a quick victory 
slowIy. One day it seemed 
W more days would be re- 

y it seemed that surely a 
me somewhere; a week 

er our progress was still king measured 
yards, 100 yards, 300 yards at a 
e... [The Japs] stayed in their tunnels 

d their molehills to the deathly end, and 
e had to go in and dig them out or burn 

them] out or seal them in. There was r nothing else for us to do. It was brave men 
F pgainst Jap d n g  and Jap steel. 
I 

WO Jima was foIIowed by the 
ttle of Okinawa (Aprildune 

945), which was planned as the t 
fast step before the expected 
'masion of Japan. The following 
xcerpt taken from the official 1J.S. 
m y  history suggests the nature 
f the fighting there: i 
Nothing dustrate so well the great 

pference between the fighting in the 
Pacific and that in Europe as the small 
lumber of military prisoners taken on 

At the end of May the Am- 
had captured ody 128 

At the same time, after 
o months of fighting in southern 

divisions of the X X N  
rps had taken only 90 military prison- 
s. The 77th Division, which had been in 

.. had taken only 9 
uring all that time. Most of the enemy 

taken prisoner either were badly wounded 
or were unconscious; they could not pre- 
vent capture or commit suicide before 
falling into American hands. 
In the light of these prisoner figures there 

is no question as to the state of Japanese 
morale. The Japanese soldier fought until 
he was killed. There was only one kind of 
Japanese casualty - the dead ... 

Casualties on the American side were the 
heaviest of the Pacific war ... Nonbattle 
casualties were numerous, a large percent- 
age of them being neuropsychiatxic or 
"combat fatigue" cas a... The most impor- 
tant cause of this was unquestionably the 
great amount oi enemy artillery and mor- 
tar fire, the heaviet concentrations experi- 
enced in the Pacific War. Another cause of 
men's nerves giving way was the unend- 
ing dose-in battle with a fanatical foe. The 
rate of psychiatric cases was probably 
higher in Okinawa than in any previous 
operation in the Pacific. 

A US. Naval Academy historian 
and the commander of American 
Naval forces in the Pacific describe 
the effect of Japanese suicide 
planes (Kamikaze) in the U.S. fleet 
at Okinawa: 

From the beginning, Japanese bombers 
and suicide planes made sporadic attacks 
on the Americvl sEus off OEqer~ra. On 
Mar& 31 a kamikaze crashes onto 
Spruance's flagship Indinnapolis, releasing a 
bomb that penetrated several decks and 
blew two holes in her hull. While Spruance 
transferred his flag to the oid batdeship 
Nau Mexico, the indianapdis was patched 
up in the Kerama anchorage and then 
headed for Mare Island Navy Yard for 
extensive repairs. On April 4 a crashing 
kamikaze so mangled a destroyer-tram- 
port that she had to be sunk By April 5 
Japanae bombers and suicide planes had 
succeeded in damaging 39 naval vessels, 



including two old battleships, three cruis- 
ers, and an escort carrier. These raids 
however were mere preiiminaries to the 
general counterattack which the Imperial 
Army and Navy, acting for the first h e  in 
really close concert, launched on April 6. 
On the morning of the 6th a Japanese 
reco~aissance~~lane sighted fi 58 east of 
Okinawa. Shortly afterward 355 kamikaze 
pilots in old aircraft rigged for suicide 
attack began taking off from airfields in 
Kyushu. Some headed for TF 58, others for 
the shipping off Okinawa. 

First - i d  most persistently attacked by 
the kamikaze were the outlylng picket 
vessels, which early in the campaign gm- - - 
erally had only their own guns to protect 
themselves. h mid-afternoon of the 6th, 
suicide planes swanned down on the 

A 

destroyer Bush on picket patrol north of 
Okinawa and made three hits. The de- 
stroyer Gzltioun, patrolling the adjacent 
station, rushed to support the damaged 
Bush and was herself Gashed by ehr& 
kamikazes. Both destroyers began to smk.  
An alert combat air and i ~ n ~ - ~ r a c -  
ticed countermeasure prevmted the 
enemy airuaft from reaching TF-58 that 
day, but about 200 reached the Oljnawa 
area. Here most of the attackers were 
disposed of by fighter planes and by anti- 
aircraft fire so intense that a hail of falling 
shdl fragments caused 38 American casu- 
alties. Nevertheless the enemy planes 
damaged 22 naval vessels, sank a 6e- 
stroyer-transport and an IST, and demol- 
ished two loaded ammunition ships, leav- 
ing the Tenth Army short of certain types 
of shell ... 

On April 7 a Kamikaze at last penetrated 
the TF 58 air patrol and crashed into the 
deck of the carrier Hancock, killing 43 men. 
By nightfall, suicide planes had damaged 
four more naval vessels. The April 6-7 raid 

. was only the first of tan general kamikaze 
attacks launched against the fleet and 
shipping off Ohnawa. Smaller-scale sui- 

cide and convei-ttional air raids occurred 
nearly every day..- 

Though the kamikaze continued to find 
most of their victims among the radar 
pickets and the ships off Okinawa, the fas 
carrier force tmk its share of hits. Admira 
Mitscher lost a large part of his staff and 
had to shift flagships twice in three days a 
the carriers B u n k  Hiill anci Enterprise wen 
successivdy hit and put out of action by 
crashing kamikazes. Southeast of Okinawa 
the British task force also came under 
persistent kamikaze attack. All four British 
carriers were hit, but all were able to con- 
tinue operations.-. 

Nearly 13,000 Americans had been killed, 
of whom 3,400 were marines and 4,900 
navy. In the fleet most of the casualties 
among ships and men were the result of 
enemy air attack, chiefly by suicide planes. 
By air attack done 15 naval vessels were 
sunk, none larger than a destroyer, and 
more than 200 were damagd, some be- 
yond salvage This costly s a d c e  had 
purchased a position for bringing air 
power to bear heavily upon the industrial 
centers of southern Japan and a base for 
completing the blockade of the home 
islands and for supporting an invasion of 
Kyus hu. 
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INNSIF~G THINKING INTO INSTRUCTION - SECONDARY DECISION MAKING 

Sample Student Responses - The Bombing of Hiroshima 

Subversive abivitia 
Change demands and negotiate 

Invasion scheduled for November. 1945. fierce 

lose public support 

the most important factor. 
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Sample Student Responses The Bombing of Hiroshima 

Demonstrate the bomb on or near the Japanese Incfease conventional bombing 
Inate Japanese people against their government 
Use chemical weapons 

Capture the Emperor 
&kgo/Blmkade 
Terrorist attacks 
Subversive activities Tell the Japanese about the A-bomb and threaten its use. 
Change demands and negotiate Resign as President 

D e c k  victory and withdraw 

CONSEQUENCES 
What will happen if I tak 

this aption? 

casualties 

The Japane* will 
surrender. 

Improves m o d e  and 
+ public support a t  home 

REASONS VALUE 
! Why do I think each Haw important is the 

consequence wi 11 occur? consequence? why? 1 
M i b w  intelligence was g a d  enough that the Air Very Important 
force knew where population centers were. Preservation of human lives 
Knowledge of the perimeter of destruction may not is extremely important 
have been predse. Radiation lingers, but it was not 
known how long. 

Military reports indicate massive destruction of aties Important 
and dwindling W and r-urcesalready. Some theJapan= surren- 
ranking officiais in the Japan- government, inciud- der the loss of life for Ameri- 
ing Premier Suzuki, sought peace with honor. How- cans, and Japan- 
ever, cultural disposiiion to "fight-t* death" requires continue- Preservation 
a compelling reason to accept surrender. Public - human life i e  extremely 
policy was no surrender. important. 

Letters to newspapers and public officials show Important 
opposition to use of the bomb on a city. Knowledge Post war harmony is desira- 
of the existence of the bomb would offer encourage- ble in order to m a ~ e  d 
ment to Americans. However, war fervor at home and economic readjustments. 
may cause some to view Truman as irreolute. 

Imporbat, 
+ Deter Soviet Union At Potsdam the Swiea wjd that they would invade A Sod. prerence in 

frominvading Japan Japan by August 8,1945. Knowledge of the h m b  afist in might inate them to step up invasion to gain 
territory, as was the case in Europe. the Pacific- 

- Long-term damage Important, Radiation lingers; not known how long. Plant life ~ ~ ~ l ~ h ~  environment is hpor to the environment replentishes after fires. fant, but less so if uninhabited 

economic read jusments. 

that the war wiIl continue. 



1 Sample Student Responses The Bombing of Hiroshima 

Capture the Emperor 
Embargo/ Blockade 
Terrorist attacks 

ejapanese about the A-bomb and threaten its use 

...... 

.... ...... 

.:,.:<.:... X . > . .  

r ........... .:.::,:;.:.. ....... ......... 
<G: :G:.. 

+ Irnprwesrnoraleand 4 
public support at home 

h e r s  Soviet Union i 

A-bomb against cities. 

.C Trurnan wins next election 

Iwo Jima and Okinawa reports indirate destruction of 
tanks ar,d ships, a preview of the materiai cosdi- n s s  
of miiitary adion against the Japan= homeland. 

Brutality of Pacific fighting shacked public Letters to 
newspapers and officiais show opposition. American 
participation in the war had dragged on for four 
years. The war in Europe was over. 

Allies have all been in the war for many years and 
are eager to end it. 

Not important 
US did not need died s u p  
port to deliver the A-bomb, l 

At Potsdam the Soviers sad that they would invade Impartant 
Japan by August 8,1945. The bombing of Soviet presence in f apan d 
J?firosnima W ~ S  planned for August 5th. affea US influence in Padiic. 

....... 

b y  scientists who devdoped the A-bornb were Important 
rnncenred the of its use on dvilians. Post war hannany i s  desira- 
Public war - b e n t  did not treat Japan= bk. F u ~  protests c ~ d d  
same moral consideration affect US nuclear policy. 

........ 
Letters to newspapers and officials show opposition to Impamnt >,>v 

the war. T-n had never been e I 6  President. T m 3 s  piida arr sound. @$ 
. ;*.:.A I ...::... 

Lethal radiation lingers after A-bomb blast, though Very important 
littte was known abut  how bng. A-bomb tested in a Could af-fed quality of lik 
remote a m .  Securitv and caution was casual. of manv trecrvie 
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Sample Student Responses The Bombing of Hiroshima Writing Extension 
r 

Au~ust 1. 1945 

k Raidem Tnunan. 

1 undastand that you must make a decision about how to end the war. From the infomtion I have, you have five basic 
options. You may use the atomic bomb on a strategic military city, demonstrate the bomb, invade Japan, continue 
conventional bombing, or negotiate peace. I am going to lay out theconsequences of each option to assist your decision. 

W l y ,  you have been given information about a m p  seoet weapon. theatomic bomb. From the test at Los Alamos, we 
undastand that this weapon could devastate an entire aty. This fact in itself should be given heavy consideration. An 
entire city will be rduced to nothing. Any people or buildings within a certain radius of the bomb wiU disappear. This 
not only includes military weapons and personnel. but it also contains civilians who work and live in the targeted aty 
and the buildings which they inhabit. This total destruction must be discussed further before making this sort of de5sion. 
On the other hand, our secret weapon may save mlllions of American and Japanese lives in the long m Right now, 
many soldiers are dying on behalf of both countries due to conventional fighting tactics. Therefore, the atomic bomb 
could put a quick end to the war, saving many military casualties. 

However, most of the xientisa I have corresponded with have made it v a y  dear that they do not think we should use 
the bomb against a populated a t y  at this point. They suggest that a demonstration of the bomb be given the Japanese In 
this way, the Japanese will witness the power that the United States pos-. This may intimidate them enough to 
surrender and end the war and save lives. Yet, they may not surrender even if a demonstration is given. Or perhaps, the 
demonstration may not work properly. There is a lot of uncertainty about this. Nevertheless, a demonstration of the bomb 
will reduce some of the guilt that the United States will have to face if it is necessary to use the bomb on a military targer. 

Previously, the United States had been planning to invade Japan with two million soldiers. We estimate over a million of 
casualties on both sides as a result of this invasion. These numbers do seem plausible because of the repom we have 
received regarding casualties from recent attacks. The negatives seem to far outweigh the positives in this alternative. 
Besides loss of life, we could loose the battle. In addition, this invasion may not end the war quickly. If the war is pro- 
longed, it will cost the U. S. more money. More men may be drafted in onler m revive the force from losses. All of these 
factors may a h  cause you to lose favor with the American people and therefore lose the nslt election. On the other hand, 
there is a slim chance that we may win the war quickly by invading. The Allies may pin in. We may then be able to spare 
many civilian lives, and keep the atomic bomb as our "secret" weapon. 

While an invasion may have many drawbacks, continuing conventional bombing seems to incur just as many. Fmt, this 
p-S is costing us many American lives and dollars. Also, there is no gmrantee that the Japanese will surrender 
anytime smn. We are receiving reports that the Japanese soldiers will fight until all of them are dead. On the other hand, 
we also have received reports which tell us that the commanders are taikng about a way to negotiate an end to the war 
through Stalin as a mediator. In this is the case, we need to consider carefully the last option - negotiated peace. 

The fmal choice is my mmmendation to you I suggest that the United States try m negotiate peace with the Japanese at 
this stage in the war. We may gain a m i u t i o n  to end the war quickly. Leading Japanese intellechlals support negotia- 
tions. Also, we know that the Japanese military wanted to negotiate an end if they were to win the Marianas. Knowing 
that the Japanese leaders also consider surrendering under conditional terms, we may be able to achieve peace quite 
easily through compromise. 

Yet there are people wno believe that Japan w.lii never surrender, due to thu r  immense sense of national pride. In 
addition, Mr. Stimson believes that the United States should not change its position about Japan's unconditional surren- 
der. He thinks that if the Japanese do not surrender unconditionally, then they will rise up  and begin another war. He 
does not want to see the Japanese repeat what the Germans did in World War I and World War 11. There is also the fear 
that if we begrn negotiations with japan, the talks may cake too long or that nothing will be dmded from the talks. 
Fmally, there is the danger that the Japanese may have time to k o m e  smnger during these peace talks. 

Nevertheless, it is my earnest opinion that peace arbitration is the best choice for you to make at this time. It is in the 
United States best interest to end the war quickly. We m y  not have to concede anything very serious that could leave 
Japan still a threat: there is some indication that the Japanese will surrender if they can retain their emperor. If the 
Japanese stall, on the other hand, to rebuild their armed forces, we must m e m b e r  that we still have the atomic bomb. 
We should then consider more seriously either demonstrating the weapon or using it on a city. We have little to lose if we 
give peace talk, a &an&, and much to gain. 

Sincerely, 
Rebecca Price 

/ 
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COMPARING AND CONTRASTING 

Geometry 

PYRAMIDS AND CONES 

G r a d e s  6 - 12 

LESSON 

INTRODUCTION TO CONTENT AND THINKING SKILUPROCESS . 

Think about a time that you compared and contrasted two things. Write down an example of 
fwo or more things that you compared and contrasted. Give students a few minutes to thmk of 
examples. Examples vary and all are acceptable. 

What did you think about to compare and contrast them? Students usually answer that they 
listed similarities and differences. Write these first two steps on the board. 

What did you do with this information after vou listed similarities and differences? Students 
comment that they tried to figure out what to do, w h d ,  product to buy, whether the differences 
were important in ways that affected something that they want to do. Add "Draw a conclusion 
based on t he  similarities and differences" to the steps. 

You usually base your decision or judgment on importantcharacteristics that you take note of. 
Wfiether or not you recall doing so, you mentalIy discarded anything that isn't really 
important For example, I was shopping for a stereo the other day and was comparing and 
contrasting two products. I noted that there was a difference in cost and in the size of the 
equipment, but I also noticed that the power switch was in the upper right-hand corner of one 
and in the lowerright hand corner of the other. While the first two differences were important, 
I ignored where the power switch was because it was not at all important to my decision. Jot 
down some examples of similarities and differences that you discarded when you drew your 
conclusion from the similarities and differences you noted After asking students to share a few 
of these examples with the class, insert "Which similarities and differences are important" 



between the "differences" and "conclusions" steps, and add the word "important" before 
"similarities" in the "conclusion" step. 

( There is something else that we often do thathelps us to draw concIusions. Let's see if you did I 

l it in the example you chose. There are often many kinds of conclusions or decisions that you 
c m  reach from the same list of similarities and differences. When you looked at the list of 1 

I important similarities and differences, some kinds of similarities and differences usually I 

I group together suggesting an important condusion. For example, when I bought my stereo 
noticed that the one with the Iowerprice did nothave a digital clock, could not be programmed 
tfi autornalicaIly record from the radio, and did not have a counterthat indicated how far along 
a tape that was playing had gone. I noticed that there was a pattern of the elimination of 
standard extra features that the more expensive stereo had. The less expensive one was a 
"stripped down" model. ~nitialli I thought that the less expensive one was a better deal 
because it cost Iess. But the conclusion I drew now, that they had the same basic playing ( capacity, but the Less expensive model lacked a lot of features that i wanted, led me to buy the I 

I model kith the digital ;lock, etc., even though it was more expensive. The patterns that I saw I 
I helped me form my conclusion. Think about whether you detected some patterns that helped I 

I C ~ U S ~ O I I  step. 1 I. HOW are they similar? /l I 

you reach a conclusion in you example. If so, what 
*" - + * 1 L+-& -. .I., C . 

were the patterns? After a few student reports, 
insert "What patterns or types of significant simi- PEN COMPARE AND CONTRAST 
larities and differences are there?" before the con- 

' 

2. How are they different? We now have a "thinking map1' of comparing and 
contrasting on the chalkboard. It provides us 3- What similarities and differences 

seem significant? 
with a group of important questions to ask and 

4. What ma'or categories, patterns or 
answer when we compare and contrast so that we themes do you see in the si niticant 

We're going to try out this way of comparing and contrasting in a rnath lesson to see if it leads 
us to important conc~usions and insights about what we are studying that we might not have 
drawn otherwise. We're going to be studying the characteristics of regular solid figures and 
we will compare and contrast two of these. Let's think about situations in the world around 
us where solid objects have regdar shapes, Draw two or three examples and identify the 
shape this is an example of. After a few minutes ask students to share their drawings. The 
common regular three-dimensional shapes students draw are cones, cylinders, cubes, pyra- 
mids, rectangular solids, and sp heres. Many students draw pictures of ice-cream cones for cones, 
garbage pails for cylinders, boxes for rectangular solids and cubes, the Egyptian pyramids for 
pyramids, and a baseball or basketball for a sphere. Other examples of cones are: a dunce-cap, 
the nose-cone of a rocket, a church steeple, a funnel, and the nose cone of a je t fighter, and a plastic 
construction-marker used on roads. Other examples of cylinders are water pipes, toilet-paper 
rolls, and tubes of various sorts. Other examples of cubes are sugar cubes, of rectangular solids 
are paperback books, of pyramids are a church steeples, and of spheres, a balloon, 

i 

them. What you now have on the board should 

When we study geometxical shapes, whether they are plane or solid, we study shapes that are 
abstracted out of real situations like the ones you have drawn. This can heIp us find out certain 
things about these shapes that in turn helps us with practical problems we have to solve about 

compare and contrast well. Write the heading 
9 similarities and differences. 

"OPEN COMPARE ANDCONTRAST" above these 5. What interpretation or condusion is 
suggested by the significant similarities 

questions, number them, and draw a box around and differences? 

. 
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bNSING THINKI:IG :NTO !NSTRUCXON-SEC~NDARY COMPARING AND CONI*RASTING 

objects tba t have these shapes like the ones you have drawn. What are some things you might 
have to do with these objects that information about these shapes can help you with. Take one 
of your examples and discuss this with a partner. After a few minutes ask for some examples. 
ANSWERS INCLUDE: To paint the church steeple we would have to know how much su face area there 
wussu thatwecoufdgef therigh~amouni ofpaint. Wewill havefo knowhow much volumean oildrum 
holds so that we cnn decide how many oil drums we wed to store a given volum of oil. l fwe have to 
move a container we will want to choose a shape that can be moved easily: maybe rolling will bc a ulny 
fo move the con fainer, so a cylinder will be a good container; maybe fhe container needs to lieflat so 
that if can be put on something and loaded on a ship or ?:ane,for example. 

One reason why it is important to abstract out the shapes of these objects is to enable us 
to develop ways of finding these things out about objects with these shapes. For example, 
by studying cubes we realize that there is a way of finding out the surface area if you only 
know the length of one side. If a side is 2 feet long, you can easily figure out that the surface 
area is 24 square feet because you know that all the sides are equal in length if i t  is a cube, 

1 and that there are six sides. So, multiplying the length by the width of one side, you find 
out that there are four square feet on one side, and you multiply that by 6 to get the total 
surface area of the cube. You can then develop the formula for the surface of a cube: Area 
= 6 times the length of a side squared (a = 6 X l2 ). How would you figure out the surface 

, area of a rectangular solid? The area is huo times the length rimes the width plus huo times the height 
fimes fhe width plus two limes the length times the izeigirf { a  = (2 X 1 X W )  + (2 X 1 x h) + (2 X W x h)). 

THINKING ACTIVELY 

1 We're going to compare and contrast !iwo of the regular solids you have drawn: pyramids and 1 
l cones. These are part of a famiIy of geometrical 

solids that have one flat surface, and an apex. Look at I < ~ Z ~ . ~ > ~ Q R E H . C O Y F ~ ~ ~ ~ ? : ~ O W ~ ~ ~ < ]  
the pictures of pyramids and cones that ;he class has 
deveIoped, these wooden models of the abstracted 

; graphic organizer for open compare and contrast that 
i you each have. Write the differences in the boxes 
: under the arrows aside "How Different." In the box 
; in the middle part or' the diagram, write the type of 
! difference this is. For example, the bottom of the 
i cone is round and the bottom of the pyramid is a ' polygon. What term categorizes that difference? 

Slznpe of the base When most students have finished 
working, call on them randomly to report similarities 
and differences that they have found. Ask for only one 
similarity or difference from each student. Record 
responses on a large version of the graphic organizer 
on the overhead or on the chalkboard. 

How are the solids alike? As you record similarities on thegraphic organizer, obtain clarification 
or extension of the answer by asking questions about word meanings and the significance or 
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irnplica tion of informa tion thestudents cite- SLMILARmESSTLTDENTS NOTICE INCLUDE Bofh Iuzvc 
aflat base. Both have only one base opposite and perpendicular fo the vertex. Both Izave a slant height 
measuredfrom tile iateral edge to the vertex as well as a perpendicular height rneasrtredfronr i1ie cen ter 
for the base to the vertex. Botfi aresolidjgures. Both are shapes tlzatfrequentfy appear in natural objects. 
The volume ofeach solid can be computed with the sameformula: 1/3 X the area of the base X the height. 
One can compute the surface area of both by adding the area ojthe base to the urea of the laferal sides. The 
iformula for the area of fhe  sides is 1/2 X the perimefer X the slant height. 

1 How are the solids different? Record differences, asking what each difference describes and 
writing it on the arrow. Continue to ask extending questions about word meanings and the 
significance or implication of information the students cite. DTFERENCES STUDENTS NOTICE 
INCLUDE: The cone has no straight edge while the pyramid does. The cone has a rounded surface; fl~e 
pyramid has lateral faces. The cone will roll; the pyramid wiil not roll. Theformulafor fk volume of a cone 
is 1/3 &h, wizile theformula for the volume of a pyramid is 1/3s2h. Theformula for the arm ofthe surface 
ofa cone U .m1 c&; theformula for fhe surface area ofa pyramid is 2s1+s2.The fornuin for the area of the 
base o fa  cone is d while the formula for the area of the base of a square pyramid is s2. 

Think about the similarities and differences on your diagram. There are true things we could 
say about the two solids that may not be significant For example, maybe both solids are used 
to store food products. While that is an use for these solids, it mav not be too important in our 
understanding of their properties. Are there any similarities and differences that are not 
realIy important? Draw a line through any similarities and differences that are not important. 

Think about the important similafities or differences. Are there patterns or major themes that 
appear in the whole list of similarities and differences on your graphic organizer? Write the 
kinds of patterns or similarities that you note in the fourth box. After students have an 
opportunity to reflect and write, ask for three or iour categories or patterns. POSSIBLE ANSWERS: 
Varirtt ion in tlte shape of the bnse = varintiotz irt tlte main proueriies oftlre solid object, three- dimensio~~nl 
solids, uses are similar, formrrlas express the same pri71cIpies. 

+ NOW think about something interesting that you can say about the two solids based on your 
comparison and contrast. What do the similarities and differences you have noted tell you 
about the solids? In the bottom box write one sentence that expresses a conclusion or 
interpretation that is suggested by important similarities and differences in the stories. Ask 
students to write their conclusions. 

We're going to do an activity called 'Think-Pair-Share." Each of you should pair up with a 
partner. One student in the pair should then read his or her statement. The partner serves as 
a listener to assist the speaker in expressing the conclusion clearly. The listener may only ask 
questions: 

Questions of clarification: If you don't understand what a tern means or don't follow 
the meaning of the statement, you may ask questions which help you understand what 

I 7" is being said. For example, you may ask, "What do you mean when you say '. . . . . . . 
Ouestions which extend the ides: If you think your partner is saying something 
interesting, but it is too brief, you can ask for elaboration. You might say something 
like, ' T e l  me more about.. . . " 

If you think the speaker is misled or confused, 
you may ask questions like, "Why do you think.. . . ?" Maybe the speakerwill explain 
why and you won't think the statement is confused anymore,ormaybe the speaker will 



I reconsider aspects of the statement. 

After two minutes of reflection, signal students to change roles. After both partners have served 
as speaker and listener, allow students an opportunity to rewrite their statement in any way  the^ 
see fie. Ask for volunteers to read their statements to the whole class. CONCLUSIONS INCLUDE: 
Pyramids and cones are the same type of objects wifh diflerenf bases. Regular pyramids and cones are 
members ofa family of solids tlut all have the same relationship between length ofthe side of the base, the 
lateral height ofthesides, their surface areas, and their volumes. While the cone has a rounded surf& and 
thepyramid has lateralfuces, a cone can be viewed as a pyramid whose base has been altered to confain an 
unlimited number of sides. 

THINKING ABOUT THINKING 

1 Map out the thinking strategy you used to reach your conclusion about cones and pyramids. 
1 Ask students what they did first, second, etc. Record their 
/ strategy on the board or use a transparency of the verbal map. 
i uncovering each step as students identify it. 
1 l. How am thsy slmrlar? 

/ How did the way that you compared and contrasted cones and pyramids differ from the way 
I you usuaIIy think about geometric shapes? Is it any better? Students responses vary but a 
common theme is that they tend to memorize formulas for these shapes whereas now ~ e y  / understand what thgne roiidi are a d  how the area and volume are comectcd with the shape of 

I the base. 

i 
How did the compare and contrast process help you under- 
stand the two shapes more dearly? Student answers vary, but 
a common response is that these two solid shapes seemed quite 

l 

Do you think that this is a valuable way to think about how two things are similar or different? 
Why or why not? If not, how could it have been done more effectively for you? Most students 

l 
find this way of comparing and contrasting (Open Compare and Contrast) very valuable for the 
reasons mentioned above. 

What defaults in thinking (hasty, fuzzy, narrow, or sprawling thinking) would using the 
compare process prevent? Discuss the defaults with your partner. ANSWERS VARY. Most 
students recognize that this strategy for comparing and contrasting helps to avoid making hasty 
judgments about things (because you draw your conclusions from many similarities and 
differences that it takes thinking time to identify), and engaging in fuzzy thinking (because you 
take the time to clarify what thesimilarities and differences are and think about what they mean). 
Narrow thinking and sprawling thinking are mentioned less often as remedied by this strategy. 

' 

' 
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1 mt sirnl4anri6-3 and diffsrencs~ .. - 
-*wnif"ni? 

'c, u t e g h s .  panams or " 
you 4- ln lh r nifbnt 

cimirrnin a d d i k n c e s f  . 
different from each other initially, but through comparing and _ ,rawrona,a I,. 

very clear. They add that if they had just listed similarities and ' 
differences and not looked for patterns and drarvn a conclusion these relationships would not 
have been clear to them. Students also sometimes add that this type of compare and contrast 
helps them see how many different regular solids also fit into a family with cones and pyramids 
even though they have more or less faces and edges. 

. 

contrasting them in this way their relationship with regard to 
their surface dimensions and their area and volume became 

z3~$zM~s~1tunail.*.ntb 



I APPLYING THtrVKlNG 1 

l Select one or more transfer lessons in related or different content like the following: 

I Compare and contrast two other geometric shapes/solids that you have studied. I I Compare and contrast direct and indirect proofs. l 
Compare and contrast congruence and similarity. 

Describe how you use cornparing'and contrasting in making purchases. Then so this type of 
thinking about something you are considering buying. 

1 Compare and contrast your two most favorite restaurants. I 
REINFORCEMENT LATER 

( Compare and contrast accuracy and precision in interpreting measurements and calculations. I 1 Compare and contrast W o  different techniques for simplifying equations. I 1 Compare and contrast the heroes from two Shakespearean plays. l 
Compare and contrast two worId leaders that you have studied. 

Write an essay comparing and contrasting a pyramid and a cone. Use your condusion as the 
thesis sentence and get the supporting details from the graphic organizer. Use the graphic 
organizer and the thinking map to guide you in organizing your &say. (After the students 
submit their essays create a composite bulletm board of students' conclusions about the two 
shapes.) 

1 
. . . . 

, C . _  . ., I . I . . . - ^ - . ..' , < ' : - . > _ S .  I .  . . " '..'t-'- .. . ; : . . ,  
, . . - , :. ."*',. . + , . . ,> , ,v..r, 

. >  . . . .  , . ,  . . . < .  . . ASSESSING . . 3 ,., . SIUDENT.THINKING-;;g. . -. , . .  . 3 . . . , . <. . ,,_ . . ; 3.1 , 
TO assess this skill, ask students to write an essay to &wer any of the application questions or 
o therswhich y-ou select. Ask students to d e s d e  how they compared qd~contrasted the two 
subjects. Determine whether they are attendi& to each of the steps of comparing a id  contrast- 
ing, and whether they have determined si ,dcant  s;kdarities and differences between the two 



SING THINKING INTO INSTRUCTION-SECONDARY COMPARING AND CONTRASTING 

Sample Student Responses Pyramids and Cones 

I OPEN COMPARE AND CONTRAST 1 

One can compute the surface area of both by adding the area of the base 
to the area of the lateral sides, S. 

The formula for the lateral area is 1/2 the perimeter times the  slant height 

One can compute the volume of each solid with the same formula (1/3Bhj. 

F -  

e I HOW DIFFERENT? 

- 1 WITH REGARD ~q 
1.::u 

E? S 2 - 

Has no straight edge. Has straight edges. 

Has no lateral face, Has laieral faces. 
Rounded surface 

One circular base. One square base. 

Will roil. Will not roll. 

lrrI 2s 1 (perimeter X slant height) 

xr1+ K? 2s1+  2 

1/3n? h 1 /3s2 h 

FAITERNS OF SIGNIFICANT SIMILARITIES AND DIFFERENCES: Formulas for both express the 
same pnnaples, but contain different variables. The shape of the base is the distinguishing feature. 

I 

CONcLUSt ON OR INTER PREfATlON: While the cone has a rounded surface and the pyramid has lateml 
faces. because the formulas express the same prirciptes (surface area is the area of the base plus the area of the 
lateral sides and volume is 113 Ule area of h e  base times the height), a cone can be viewed as a pyramid whose 
base has has been altered to contain an unlimited number of sides. 

W 

# 
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I I For both solids, the height is measured from the vertex to the center of the base 

Both have a slant height I, measured from the lateral edge to the vertex. 

6ath have only one base opposite and perpendicular to the vertex (unlike cylinders and prisms). , . 



PLANT CELLS A N D  ANIMAL CELLS 

Biology Grades 6 - 12 

LESSON 

INTRODUCTION TO CONTENT AND THINKING SKILLPROCESS 

Ever notice how two things can do the same job but look different For example, let's 
consider bricks and cinderblocks. Both are basic building materials used in the formation 
of buildings. Can you think of similar ways that these materials are used? Ask for re- 
sponsa from the class. TYPICAL STUDENT RESPONSES INCLUDE: Whm piled on fop of mch other 
they make up foundntions which support an entire building. They are use fo make walk which sup- 
porf floors and fhe roof of a buiiding. Both are uszd to make Firqlaces inside buildings. Can you 
think of other uses of these materials that are similar? TYPICAL STUDENT RESPONSES 
INCLUDE:They can also be used for building roads and fur creating pathways. Both can be used to 
make retaining walk by Landscapms. Both m e  found in the construction of dams. Things used to 
make buiIdings are called "materials of construction." Can you name other materials of 
construction? Think about building a house. Have students brainstorm a list of common 
building materials. STUDENT RESPONSES INCLUDE: lumber, nails, siding, cmmf, morfnr, 
plyruood, roof shingles, insulation, pipes, g r r d ~ s ,  rebars, sheetrock, screws, rnolding, doors, hinges, 
efc. 

Although similar building materials are often used to accomplish the same building 
purpose, there are times when the differences between them make one a much better 
choice than the  other. ikchitects earn their living by knowing aU about building materi- 
als. They have learned to tell the differences between similar materials of construction 
and then choose which is best for a given job. For example, brick walls on a house look 



nice, but cinderblocks, if not plastered over W 
often look unattractive. Usually an architect 
will choose brick instead of cinderblocks for 
the exterior walk of a fine home, because the 

I characteristic of attractiveness is very impor- 
1 tant. Although cinderblocks could do the 
I same job, they are rarely are used for house 
i exterior walls. Where do you usually find 
: cinderblocks used as a mated31 of construc- 

tion for walls? Have students brainstorm a list 
in the dass and report the items on their list 
Ask for one item only from each student who 
responds. TYPICAL RESPONSES INCLUDE: super- 
markfs, warehouses, lumber yards, gas sfatibns, 
firctories, umhg~ound fuutrdations, h m f  
m&, fhe walls of a school building. Discruss with 
shdents the fact that in caszi like these func- 
tion is more important than good looks. 

.th stucco or some other covering would 

- -  A- 

Meet in your groups and make a list of differences.that you can think of between bricks 
and anderblocks that might determine diifferent uses, just as the look of these two types 
of building materials is what determines their use in the situations w e  just discussed, Pass 
out a diagram of a typical brick and cinderblock (refer to figure l ). Also, if avaih ble, bring a 
brick and a cinderblock to class so that students can examine them. n r r C A L  RESPONSES 
INCLUDE: Bn'cks are solid, cinderblocks are hlIow. Bricks are smooth, cinderblocks nre rough. Bricks 
are small, cinderblocks are much Iarxer. Bticks coma in colors like red, tan, and orange, while I 
cinderblock; ore usually grny-~n'ck-are solid, cinderblocks ham passugmmjs fhrouih which p i p 6  can 
time. Bricks can not be reinforced, cinderblocks are somefimes FlIed with concrete and iron rods. 

Can you think of other building materials which can do the same job but look different: 
ANSWERS VARY BUT SOMETIME INCLUDE: Lumber and steel, eny l  slding and stucco, plastic 
(PVC) and lend pipes, tile and wood flooring, paneling and paint, screws and nails, fithead and 
roundhad screws, brads and nails. I 
What other characteristics do you think building materials might have which would 
determine how and when they are used? TYPICAL STUDENTRESPONSES INCLUDE: how easily 
hey bend ffleribilify), how h i t f  ir ihm are, if they are waterproof, whefhm f h q  are roarse OT smooih, 
how much thy weigh, their size, iha;shnpe, hao long they lust, fhetr auailabiliiy, their cost. 

Another name for the process of looking at similarities and differences in order to reveal 
important &acteristics of things is called comparing . . .  . ...,.............. 

and contrasting. In the example of bricks and OPEN COMPARE AND COM71AST 
cinderblocks, we compared the similarities they both '. 

shared and then w e  contrasted their differences. Once I. H* .m *a i(- d ~ r t  

we know these distinctions we are in a good position to 
' 

ZkOW*C.-6i-t7 

3. Wh.t s i d ~  4nd diff.mmea draw an intelligent conclusion about which material . ,,,,,,, 
would work best for a particular job. This is a thinking + ma 

th- $ you -% a. nt-t map of the questions that can guide us in engaging in 1 , *.mi- u .*=-l. 
this kind of comparing and contrasting. Notice how r ~ h r t f n ( 7 w t p n t l - k .  

3 g M  by the tlgnUun( rlml.nttbs 
these questions include, but go beyond, asking about 11 ditf.--7 

saimilarities and differences only, a typical way that 
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comparing and contrasting is usually done. We're going to use this map to guide us 
through an activity in science in which we will also compare and contrast two types of 
things, plant cells and animal cells. After we've done the activity 1 want you to think 
about which way of doing comparing and contrasting helps us better in understanding 
what we are comparing and contrasting, 

THIMKING ACTIVELY 

Just as a house or a factory are made up of lots of basic building units like bricks and 
cinderblocks, the structures of nature -trees and fish and people- are also made up of basic 
materials of construction, The primary building blocks of living things are called cells. Cells, 
in fact, are the smallest units of  construction which a n  able to carry an all the activities of 
living things. In this lesson we are going to compare and conhast animal and plant cells to see 
what we can leant about these basic building blocks of living things. 

First, let's read some material about the structure and function of plant and anirnaI cells. 
Distribute copies of the Animal Cell/Plant Cell Source Material to each student. As you read 
about plant and animal celIs, be sure to look closely at the diagrams of each so that you can 
identify its structures. Allow students 6 or 7 minutes to become familiar with the rnateriaI. 

Now that each of you have had time to become familiar with the layout of plant and animal 
cells organize yourselves into groups of four or five students each and examine the reading 
material and h e  diagrams more closely. Reread 2ssF~TE~scEw 

.. .... >... ..... l..:.. .... .. ............ 1 the mtrfial  an fie animal and plant c.11 and T .g.- ....... 
l oak for similarities and di fferencesbetween 
them Use the compare and contrast diagram to F"r record how they am alike and different Distrib- g 
ute a copy of the Open Compare and Contrast .... 

....... 
graphc organizer to each group. When you dis- g:; 
- - - 

cover similarities list them in the box-headed 
"How Alike?" The differences between the 
animal and plant cell are less obvious. Be sure 
to read the material very carefully and examine 
the cell diagrams closely. When you find a 
difference put it in the boxes under "How Dif- 
ferent?" and think about what kind of differ- 
ence it is, recording this in the box under With 
Regard To." For example, you will notice im- 
mediately plant cells gxeen and animal 
cells are colorless. mat's a difference with re- 
gard to what? The cell's color. Record the word 
"cotof" in the box under "With Regard To." If 
another exampIe is needed, refer back to the 
earlier discussion of the differences behveen 
bricks and cinderblocks RecalI that during your discusion of bricks and cinderblocks they 
noted that bricks are small and cinderbiocks are large. Ask what characteristic is being referred 
to. They should readily answer "size". Allow 9 or 10 minutes for group work on the cornpare 
and contrast graphic organizer. 

How are animal and plant cells alike? After students complete significant work on their group 
graphic organizers, have one member of each team report back to the class by describing one 
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COMPARING A N 0  CONTRASTING 

source material they have just read and anything they already know about these cells. TYPICAL 
m E N T  RESPONSES: They are both basic building blocks of limng material. They both have a nucleus. 
They both havea cell membrune. They both have cytoplasm. They both are usually very smalland require 
amicroscope to see. They both reproduce by cell division. They both contain chromosomes. They both come 

: in many sizes and colors. They both carry genetic material called DNA. They both can grow. They both 
can repairthemseloes. Plantsandanimalshavemany cells. Mnny different kindsofcellsarefound in plants 
undanimals. The properoperntionofthecells in both plantsandanimalskeeps theplantsandanimlsalive. 

1 How are animal and plant cells different? As the reporter from each group contributes a 
difference record the difference and ask him or her what kind of difference this is. Note the type 
of differencein the boxes beneaththe 'With Regard To "heading on the transparencyor diagram 
you have written on the chalkboard.Ask the student who mentions the difference fexpanding 
questions about the difference and what it reveals about these cells. m E N T  RESPONSES 
INCLUDE: Plant cells havea cell wal1,animul cells haue membranesoniy; Plant cells haveonehugecentral 
muole,animal cells havespueral s m l l  vacuoles, if any. Plant cells haue chloroplastsand mitocondria for 
energy production, while animal cells h e  only rnitocondria. for energy production. Plant cells undergo 
photosynthesis, animal cells undergo cellular respiration. Plant cells are rigid, animal cells arepexible. 
P h t  cells are usually green, animal cells are usually colorless; Plant cells h u e  chlorophyll, animal cells 
don't. Plant cells need light to function properly, animal cells can function in the absence of light. Many 
kinds of animal cells hmefIagella far motion, while only some plant sperm cells have flugella. Plant cells 
take in carbon dioxide from the atmosphere and giue off oxygen; animal cells tnke in oxygen from the 
atmosphere and give off carbon dioxide. 

Now that you have stated how animal and plant cells are similar and different, we will use 
this information to give us insight into how and why these cells could be so much the same, 
yetin some ways very unalike. To do this we will follow the thinking map for comparing and 
conhsting by asking the remaining three questions about the similarities and diferences. 

1 Meetin yourgroupsand first determine which of thesimilaritiesand differencesyou'vecome 
! : up with are significant If a similarity or difference seems not very significant, draw a line 
through i t  Then see if you can discoversome patterns of similarities and differences or major 
themes in what remains in the "How Alike" and "How Different" boxes. Write these using 
only a word or short pharse in the "Patterns" box on your diagram. It may be useful here to 
havestudents reflect back on the earlier example of the brick and the cinderblock. Ask them to 
brainstom an answer to the question: "Can you come up with a pattern of similarities and 
differences which might explain why bricks are used sometimes and anderblocks preferred at 
other times?" Students easily recognize that there is a pattern relating to appearance, cost 
strength, and versatility in both bricks and ander blocks, with bricks exemplifying a higher 
degree of these qualities. After giving students a few minutes for reflection, discussion, and 
recording their responses on the graphic organizer, ask for reports from a few groups using the 
same technique as used in getting reports about the similarities and differences they found. 
SIUDENTRESPONSES INCLUDE: Structureand components relate to what thecells do. Many cells mnke 
up both plantsand animals. Both are basic building block. Internal mechunisms lend to cell reproduction 
a d  the growth of the living thing the cell is part of. Variety offunctions, oariety of components. Whnt 
M m  inside these cells remains constant while changes are produced. Energy users and producers. 

In your groups think about and discuss these patterns of significant similarities and differ- 
ences.Then express one or more of these patterns in some important insight or conclusion you 
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come to about these two types of cells. FormuIate your conclusion in one sentence only and 
write it in the "Conclusion or Interpretation" boxon your team's graphic organizer. If students 
aren't sure what you mean when you ask them to draw a conclusion explain that a conclusion 
is not a summary oi thesimilarities and differences, but is a statement that go= beyond what is 
in the list of similarities and differences yet is supported by them. Go back to the example of 
bricks and cinder bblucks and give an example like "Cinder blocks are important to consider for 
buildings in whichstrengthis needed and cost is a factor, while bricks are important when these 
building materials show and looks matter." Explain to students how this goes bevond the 
similarities and differences stated earlier, yet is supported by them. You may also &h to tell 
students that you want them to come up with substantive conclllsions, not just that both cells 
have some sidarities and some differencs. STtTDENT RESPONSES hrCLUDE: The sfructure U\ 

typical plant cells reflect the bnsicfeatures of plants, for ewrnple rigid walls fm s t m  and trunk shengfh 
and chlorophyl for photosynthsis, while animal cells similarly reflect basic feafures of animal life, for 
emmplefl~xible membranes and no ri@ mlis for motrility. Animal and plant cdls both use raw maierinIs 
to make the products and energy essenfial to susfain the activity and life of the things that they are part, 
of+ Cells are likefacfories using cmplicafed acfiuitiesforproducing the ingredients thf k q  living things i 
alioe, but t-yprcnl plant cells do this through m ~ h u n i s m s  that inoolue photosynthesis triggered by light 
while fi;cplcnl animal ceiIs do this by using mechanisms that inuoiae the breakdown of foods l& glucose. 

Each member of your group should now pair up with a member of some other group for an 
activity called "Think-Pair-Share." In this activity I would like one member of the pair to read 
his or her conclusion to the other, and the other member of the pair to  help that person clarify 
and extend their thinking about their concIusion. The way the second member will do this is 
only by asking questions, not by making statements. Rere are three types of questions that 
can be asked: 

-of Ifyou don't understand what a word means or the 
meaning of the statement, you may ask questions which help you understand 
what is being said. For example, you may ask 'What do you mean when you 

? say 
Ouestions which extendfie idea: If you thinks your partner is saying some- 
thing interesting, but it is too brief, you can ask for more details about your 
partner's idea. You might say something like ''What more can you tell me 
about ? 

Questions to chal len~e what is said: If you think the speaker is mislead or 
confused, you may ask questions you think may prompt your partner to retihink 
or restate some part of his or her statement like 'Why do you think ? Maybe 
the speaker w<U explain why and you won't think the statement is confused 
anymore, or maybe the speaker will reconsider aspects of the statement 

After two minutes of reflection, signal students to change roles. After both partners have served 
asspeaker and listener,allow students anopportunity to rewrite their statement inany way they 
see fit. Thenaskif anyone would like to read their sentence tothe wholeclass. Accept two or three 
students reading their sentences. Ask these students to read their sentences twice and ask the 
other students to listen to each statement, once for content and once for the kind of statement that 
is being read (comparison, contrast, comparison and conbast, generalization, etc.). Then ask the 
Ass to suggest what type of information from the similarities and differences noted could be 
offered to support the stab ement if thestatements was the main idea for an essay assignment.Crea te 
a composite bulletin board of students8 condusions about the two types of cells. 
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THlNKING ABOUT THINKING 1 
S Let's stop thinking about plant cells and animal cells and focus our attention on what we did 
j to think about these two types of cells. What kind of thinking did we do? Students rapidlv 
I identify the type of thinking as comparing and contrasting. What did we do to compare and 
contrast the two types of cells? What, for example, did you think about first? Next? Prompt 

' students torecall thesteps in the process. Reford theirstrategy on the board orusea transparency 
.of the thinking map that was identified in the introduction, uncovering each step as students 
! identify it. Review thediscussion for eachstep of the t W n g  map of opencompare and contrast., 

I .How was the compare-and-cantfast process different from just identifying similarities and 
'differences? Is this way of comparing and contrasting more or less helpful in thinking about 
things? How?Student answers usually f m  on how this way to compare and contrast helps 
,them to think about what they are comparing and contrasting more carefully than they would 
if they just listed similarities and differences and to understand what they are comparing and 
contrasting much better. They comment that having to draw a conclusion, specially, gives them 
a chance b t they rarely have to formulate ideas about what they are comparing and contrasting 
that are their own. 

r How did the way that you compared and contrasted the two types of cells differ from the way 
' you usually study important concepts in science?Students say that comparing and contrasting 
1 helps them look for important information as they read different passages, instead of trying to 
learn everything in case it will be on a test i 

I 

I Was using the graphic organizer helpful to you? How? Students comment that using the 
1 diagram assists them in recording details that they notice and might otherwise forget. They also 
say that the graphic organizer helps to lead them to draw a conclusion from the similarities and 

I differences thw have Listed. 
t 
1 In the Think-Pair-Share activity, was writing out your statement beforehand important? 
IStudents recognize that, for clarity and ownership, having their thoughts written down before 
: discussion frees them to examine the meaning and implications of their conclusions. 
i 

APPLYlNG THCIYKlNG 

Immediate Transfer 

Compare and contrast two parale11 processes in plant and animal cells, for example, meiosis 
'and mitosis, or photosynthesis and cellular respiration. 

Compare and contrast two types of plant or animal cells, for examples cells from leaves and 
ceIk from roots, or epidermis cells and brain cells. 

Compare and contrast two breakfast cereals in order to decide which is a better buy and which 
,is more nutritious. 

,Use the compare and contrast strategy in a subject other than science to compare and conlrast 
WO ideas, stories, characters, historical figures, or countries that you have been studying in 
order to learn something important about them. 

Reinforcement Later l 
Compare and contrast two different pieces of music 



Compare and contrast !rwo anaimals or two pIants that you are studying in science. 

Use the compare and contrast strategy to help you deride how you will spend some block 04 
free time that you have o n  the next weekend. 1 

I l 
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ANiMAL CELLS AND PLANT CELLS 
SOURCE MATERIAL ON ANIMAL AND PLANT CELLS 

ANIMAL CELLS PLANT CELLS 
Cells are the basic units of life. Each cell can Plant cells are the building blocks of plant 

carry on the basic activities of living tissues. tissue.They are usually very small and require a 
Animal cells are the building blocks of animal miaoscope to be seen. They often appear green 
tissue. They are usually very small and require a becausemany plant cellscontain the green pigment 
miaoscope to beseen. They appearcolorlessand chlroophyu. Plant cells can do many different jobs: 
nearly transparent Animalcellsdomanydifferent they can work as root cells absorbing water or leaf 
jobs. For example they can work as blood cells cells collecting sunlight. 
canying oxygen ornervecellscarryingthoughts. Plant cells are made up of many parts. They are 

Animal cells are made up of many parts. They enclosed in a two layer covering made up of a cell 
are surrounded by a cell membrane which only membrane and a cell wall. The cell membrane only 
allows wantedsubstanceslikewaterandnutrients allows wanted substances like water and nutrients 
to pass through while it keeps important to pass through while it keeps important 
substances like genetic material inside. The cell substancesinside. The cell wall is a rigid shell that 
membrane is flexible therefore animal cells can surrounds the cellmembrane. It is not very flexible. 
change shape. Therefore, most plant ceUs do not change shape. 

Animalce~alsohaveanucleuswhichcon~ols The cell wall gives plant cells a solid structure so 
the activities which take place in the cell. Inside thatthey can be builtinto structureshke tree trunks. 
the nucleus are chromosomes. These are rope- Plant cells also have a nucleus which controls 
like structures which are made of DNA. DNA is cellular activities. Inside the nucleus are chromo- 
a chemical which acts like a blueprint and carries somes. These are rope-like structures which are 
instructions for making more cells. made of DNA. DNA is a chemical which acts like a 

The inside of the cell is filled with a. jelly-like blueprint carrying instructions for making more 
fluid called cytoplasm. The cytoplasm is like a cells. 
thick soup filled with small structures which Cells are filled with a jelly-like fluid called cyto- 
havespediic jobs todo in thecell.Thesestructures plasm. The cytoplasm islikea thicksoup filled with 
are called organelles and they work together to small structures which have specific jobs to do in 
make molecules which are used by the cell to the cell. These structures are called organelles and 
survive. Animal cells also have centrioles, a they work together to make molecules which are 
structure needed for cell reproduction. used by the cell to sunive. Plant cells also have 

Animal ceils come from other animal cells by alarge central vacuole which is used to store water. 
the process of cell division. During cell division Plant cells come from other plant cells by the 
one cell makes a second copy of its genetic processofcelldivision.Duringcelldivisiononece11 
material, i s  nudeus and its organelles. The the makes a second copy of its genetic material, its 
original cell divides in half, makes more cell nucleus and its organelles. The origrtal cell divides 
membrane and becomes two smaller cells. Each in half, makes more cell membrane and becomes 
cell then grows until it reaches it original size. two smaller cells. Each cell then grows until it 

Animal cells need energy to do all this work reaches it original size. 
'hey get the energy from food molecules. After Plant cells need chemical energy to do all this 
food molecules are digested they enter the cell work They get the energy in a process called pho- 
and are used as fuel to produce chemical energy tosynthesis. During photsynthesis the energy of 
inaspedal organelle called a mitochondria. The sunlight is used to assemble food molecules in 
prOCSs of converting food into chemical energy chloroplasts. The process requires, carbon dioxide 
kc?i~edcellularrespiration.Thisprocessrequires and water and produces oxygen and food mol- 
oxygen and food, and produces heat, carbon ecules. Then the food molecules are used as fuel to 
dioxide and water. The energy is then used to produce chemical energy in mitochondria. The 
~Onactivitieslikereproduction, growthand chemical energy is then used to cany on activities 
movement. like reproduction, growth, and movement. 
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CELL MEMBRAH~E~ 
NUCLEUS* 
NUCLEAR ENVELQPEi 
NUCLEAR POREc 
INUGLEQLUSD 
CHROMAUlNE 
NUCLEAR SAPF-:- 
CYTOPLASM* 
MlTOCHO&~DRlON= 
GOLGI GOMlPLEXH 



EWDOPMSMOG RETDGULUM, 
MOI~OCMOINDROQN~ 
M~IGROTUBULEM 
MlCROff IMMENTN 
LVSOSOMEo 
MDCROBODVP 
HVALOPLASMa 
NUCLEUS* 

NUCLEAR ENVELOPE. 
NUGLEAR PORES 



- Both have a cell membrane. 
Both reproduce by cell division. 
Both have a nucleus. 

# Bofh are building blocks of 
living things. 
80th are alive. 

mars. 
Both ajlow substances to Dass 

E 3  through their membranes 

. . ~ V s i z e s .  
h t h  contain water. 
b i h  are very small. 
Both contain cytoplasm. 
Both produce chemical energy. 
Both carry blueprints for making 
new cells. 
Both need to produce energy. 
Both contain organeltes. 

Animals produce chemical 
energy by breaking down food. 

P!ant cells have both a cell Animal cells have only a ce!f 
membrane and a call wall. 

Animal cells mntain wntrioles. 

Animal cells take in oxygen and 
give off carbon dioxide. 

PATTERNS OF SIGNIFICEW SlMitARmIES AND DIFFERENCES I Structures ard mmponents relate to what cells do; ell dkisicn leads to plam and animl 

L 1 growh; energy uses a d  producers: variety of furcticns.varietyof conpinents 

CONCLUSION OR INTERPREIATION: 
Both animal and plant cells have structures which are good for doing the jobs required of 
them - plant cells, for example, have strong cell walls so that they can be stacked like bricks 
so that their leaves can get high enough to get sunlight (necessary to produce energy so that 
plants can grow), while animals need to move around and get food. so animal cells are 
less rigid and produce flexible structures which act together to produce movement. 
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1 l ANIMAL CELLS AND PLANT CELLS 1 
HIGH SCHOOL SOURCE MATERIAL 

ON THE STRUCTURE OF ANIMAL AND PUNT CELLS 

ANIMAL CELLS microfilaments which can contract and cause 
Re animal cell is the basic budding block of c e b  to move Or change shape; intermediate 

animal tissue. It is usually microscopic. Animal filaments which are very strong and anchor 

cells have many spedaked fundons indudhg organeUes within fie cytophm; ~ ~ o ~ b ~ l ~  

those which provide structure, shape, nervous which are hollow tubes used to maintain cellu- 

pathways, immunity, secretions and reproduc- Iar shape. Animai cells have a pair of rnicrotu- 

tive machinery for the organism. Animal cells bular structures called centrioles which are 
come in a variety of shapes and sizes ranging used during cell division. 

from the extreme1 y small and round human egg Animal c e ~ a l s o ~ n h a v e ~ v ~ l l o n g ,  whip 
to the extremely long motor neurons whjch like ~rojecfio- called flageua which are used 
connect our brains to our musdes. Animal cells for ~~comotion by sperm and other kinds of 
can grow, rspond to their environment, repre cells- Cilia also extend from the surface of 
duce and repair themselves. many kinds of animal cells- Whereas they are 

A typical animal cell is made up of four major used for movement by single ceUed organisms, 

components. it has a cell membrane, a nudeus, in complex animais they function to move ma- 

a jelly-like material called cytoplasm and a set of tenal over the surface of cells. For example cilia 

structurrs suspended in the cytoplasm known move Out of lungs- 
as organelles. It also h an internal skeleton The cytoplasm of tfie animal cell & a soup of 
made up of tubes and fibers. water, cksolved nutrients, minerals, electro- 

Ivtes, small molecular building blocks like Many animal cell organelles are contained in 
their own cell membranes and include mito- amino adds, macromoleculessuchas hormones 

chondria, lysosomes, GoIgi bodies, smooth and and enzymes, and metabolic waste. 

rough endoplasmicreticulurn and rniaobodies. The animal ceumentbrane separates the cell 
other smmes do not have a cell mem- from its environment. Like other cellular mem- 
brane, for example ribosomes and centrioles. branes it is made up of a double layer of bpid 
Some animal cells, like the single cell of the molecules called a phospholipid bhyer. It 
p r ok t  p r r ~ m o ' ~  m, also contain small ,-ompad- functions ~ O C O ~ ~ T O ~  the movement of substances 
men& called vacuoles which excess wa- into and out of the cell. It is considered a selec- 
ter. tivelv permeable membrane because it allows 

The animal cell nucleus is surrounded by a o n l ~ s o m e  suhtances to pass through. 

double cell membrane called a nuclear envelope Energy in the form of is produd 
which is perforated by small passageways mitohondria by break% down the food mol- 
h ~ w n  as nudear pores. The nudeus contains ecuieglucose* This energy is used to power au 
DNA, the hecell's genetic material and is found in the activities of the cell. The process is called 
long strands called chromatin whit& during cellular respiration, requires oxygen and food, 
&l divisfon, condense into tficka. coiled smc-  and produces heat, carbon dioxide and water. 
tures c;tlIed chromosomes which can be seen Animal cells reproduce by cell division. The 
with the light miaacope. The nudeus also process by which one cell produces two identi- 
contains a nucleolus, the site where ribosomes cal offspring c& is called mitosis. When the 
are manufactured and a jelly-like granular fluid organism reprodue, specialized called 
called nucleoplasm. sex cells produce gametes (sperm, eggs). The 
The internal skeleton of the animal cell is a Process by which @metes are produced from 

protein scaffold made up of three types offib=: Sex cells is called meimis. 
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Although animal cells are flexible and at  
times mobile, they maintain a very constant 
internal environment. Each of the many dif- 
ferent kinds of animal cells contribute to the 
overall stable internal environment of the or- 
ganism. This is a- procas called homeostasis. 

PLANT CELLS 
The plant cell is the basic building block of 

plant tissue. It is usually microscopic. Plant 
tells have many specialized fundions indud- 
ing those which provide structure, shape, im- 
munity, secretions and reproductive mactun- 
ery for the organism. Plant cells come in a 
variety of shapes and sizes. They can s o w ,  
respond to their environment, reproduce and 
repair themselves. 

A typical plant cell is made up of four major 
components. I t  has a cell covering made up of 
a cell wal1 and cell membrane, a nucleus, a 
jelly-like material called cytoplasm and a set of 
structures suspend& in the cytoplasm known 
as organelles. I t  also has an internal skeleton 
made up of tubes and fibers. 

Many plant cell organelk are contzined in 
their own cell membranes and include mito- 
hondria, ddorop~asts, a central vamole, lyso- 
sornes, GoIgi bodies, smooth and rough end* 
plasaicreticulum and rnicrobodies. Other cell 
s t ructur~ do not have a cell membrane, for 
example ribosomes. Nearly all plant cells con- 
tain one or several. large membrane endosed 
compartments called central vacuoles which 
contain water and enzymes, can enlarge and 
shrink, and function in cellular digestion and 
chansng the cell's shape. 

The plant cell nucleus is surrounded by a 
double ceIl membrane called a nuclear enve- 
lope which is perforated by small passage- 
ways known as nuclear pores. The nucleus 
contains DNA, the cells &netic material, and 
is found in long strands called chromatin 
which, during celI division, condense into 
thicker coiled structures called chromosomes 
which can be seen with the light microscope. 
The nucleus also contains a nudeolus, the site 

where ribosomes are manufactured and a jelly 
like granular fluid called nucleoplasm. 

The intemal skeleton of the plant cell is a 
protein scaffold made up of three types of fi- 
bers: microfilaments which can contract and 
cause cells to move or changeshape; intemedi- 
ate filaments wh& are very strong and anchor 
organelles within the cytoplasm; microtubules 
which are hollow tubes used to mainbin cellu- 
lar shape. 

The cytoplasm of the plant cell is a soup of 
water, dissolved nubents, minerals, electro- 
Iy t s ,  smal l  molecular building blocks llke amino 
adds, macromolecules such as hormones and 
enzymes, and metabolic waste. 
In plant cells a cell wall made of cellulose 

surrour.& the cell membrane. The cell wall 
func-hons to give plant cells rigidity fur support. 
Piant cells communicate through adjacent cell 
walls via small channels called plasmodesmata. 
The plant cell membrane, like other cellular 
membranes, is made up of a double layer of 
lipid molecules called a phospholipid bilayer. 
It  functions to control the movement of sub- 
stances into and out of the cell. It is considered 
a selectively permeable membrane because it 
allows only some-substances to pass through. 

Energy in the form of ATP is produced in 
ckloroplasts bv convertmg the energy of sun- 
light into ch&ical energy. This energy is then 
used to produce the food rnoleculeglucose. The 
process is calied photosynthesis, requires car- 
bon dioxide, water, and Light energy, and prp 
duces glucose and oxygen. Plant cells then 
undergo cellular respiration in rnitochondna 
where chemical energy stored in glucose made 
during photosynthesis is converted into ATP 
which is used to power all plant cell activities. 

Plant cells reproduce by cell division- Tne 
process by which one cell produces two identi- 
cal offspring cells is called mitosis. Whena plant 
reproduce, specialized cells called sex cells 
produce gametes (sperm, eggs). The process by 
which gametes are produced from sex cells is 
called meiosis. 



Ik S a m ~ l e  Student Responses Plant Cefl/Animal Ceil - Hiqh School 

[EEz;..l . <. .~. .. .~. . 
Animal Cell Y:..::,v..:..~ . . . . . . . . . Aant Cell :.:.:.:.>>..?.:.:.: 

p;j$$j] 
.:.:<<<.>E+ 

Both are basic units of living material 
Both carry on all processes necessary for lac. 
Both are eukaryz:as. - Both are microscopic - Both mntain a nudeus and nuclear envelope. 
Both contain chromosomes made up of DNA which 
carries genetic information. 
Both can undergo cell division by mitosis & meiosis. 
Bolh can grow. 
Both are contained in a selectively permeable cell 
membrane. 
Both contain cytopiasm. 

Both produce chemical energy - Both can  repair themselves - Both contain many identical organelles: rnitochondria 
ribosornes, Golgi complex, ER, m icrotubules, etc. 
They both form tissues. 
They share many common survival needs: water, 
minerals, electrotytes, etc. 
They both manufacture hormones and enzymes, 
proteins necessary for survival. 
They h t h  can survive for long periods of time. 
Barh made up of proteins, lipids. carbs & nucleic acids. 
Both require a energy inptn to carry on life processes. 

! Animal cells require nutrition as a WITH REGARD T 
1 sourm af energy which is converted to 

... .. 

Aernical energy in the process of ENERGY Eg] chemiml energy in &Iorr>plasts in the  E+$$$$i .,-.?G, :: :;>:* cellular rewimbn in mhochondria. f@&;:z.:. r m s s  of phorosynthesis. 
[ant cells are enclosed in t>ath a cell 

central vacuoles which store water. 

stimulation as a resun of gmwh 
hormones acting on seleded cells. 

.;. E..is7..: ' ,.-.;.-,l ... >.,- ,. , , .. --  -: ::. -:: 
. . + ~ ~ ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . 1 : ~ p ~ : g ~ : ~ ~ ~ ~ 8 s  .,*l of ~isht via  siti ion. 

PAl7ERNS OF SIGNIFICANT SIMILARmES AND DIFFERENCES: 
Neither has organelles nor structures which are not used. Each has unique structures and organelles necessary 
for the acquistion and processing of energy. Both use the same equipment to maintain homeostasis, synthesize 

A cell's structure is determined by how it  f unctions to m airrta in homeostasis and how it acquires energy. 
While both kinds of calls maintain an internal environment th e same way, at some point in t h e  history 
of life on earth cells evolved two processes for obt airing energy, thereby accounting fort he f ew 
significant di ff erences between plant and animal cells. 1 



TWO VIEWS OF THE RIVER 

1 ~ngl ish  Grades 9-10 1 

l LESSON 

~ 1NTRObUCTION TO CONTENT AND THINKiNG SKILLPROCESS 
* Often different people who speak or write about the same thing use different language to 

convey their thoughts because they want to communicate something different. For example, 
you may think a math test was hard, and someone else in class may think it was easy. If you 
say Yesterday's rnatfi test was hard," and someone else says "Yesterday's math test was 
easy," the different words you use convey the different thoughts you have about the t e s t  
What kind of words are used to convey the difference in the way you and your classmate 
might feel about the same test? Thendjech'ves. What type of word shows that the two of you are 
talking about the same thing? The noun "fat" is us& to refm to thesame test because the modifie~s, 
"Yesterday's" and "rnath" are the same. 

Sometimes more complex language is used to communicate more than just simple thoughts 
that the speaker or writer has about sameaing. For example; here's a sentence about a person 
mentioned in a novel we've read, To Kill a Mockingbird. Write the sentence "AI1 we had was 
Siman Rnch, a fur-trapping apotheary from Cornwall, whose piety was & c e d e d  only by hrs 
stinginess." What is the difference between this sentence and the two about the math test? 
Students typically say that the writer is conveying more ideasabout one thing, the person Simon 
Finch, by using the words he does to describe Simon. The writer uses the modifier "an 
apothecary" and the adjective "fur-trading," they often note, to get across two ideas about what 
Simon An& does, not just one, like "hard" or "asy' communicate about he math test. They also 
often note that the modifier "from Cornwall" is used to communicate where Simon was from. 
Similarly, some students recugnize that the modifying ciause "whose piety was e x d e d  only 
by his stinginess" is used to convey a different sort of idea: not only that Simon was pious and 
was stingy, but that stinginess and piety were the qualities he had the most of, with stinginess 
being first. This, they note, is conveyed through the use of the comparative adjective "was 
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exceeded only by." Is there anything besides this information about Simon that is conveyei 
by these words? Students usually say that the author of this sentence seems to have negativc 
feelings about Simon because of the way he describes him. For example, "stinginess" convey: 
not only that Simon saves h i .  money, but it also conveys the idea of hoarding money and no 
spending much of it, even though he has it. They also sometimes pick up on the seeming11 
contradictory things that Simon isdesaibedasdoing:anapothecary worksina pharmacy,whilc 
a fur-trader traps animals out in the wilds and usually by himself. 

Now let's look at another description of Simon Finch from To Kill a Mockingbird. Let's ask 
whatweleamabout theauthorof thiscommentfromit,and whatinit conveys this tous. Write 
the following sentence next to the previous one about S i o n  Finch: W e  had Simon Finch, a 
progressive, ciever pioneer immigrant from England who was extremely righteous and even 
more frugal." Student responses usually indicate that while he modifiers "righteous" and 

-"frugal" convey the same ideas as the first sentence, they don't carry the negative connotations 
that "piety' and "stinginess" do; rather, they convey that the author has a positive attitude 
towards Simon. Similarly, "progressive" and "devef' suggest that the author approves of what 
Simon does, while this does not come across in the first sentence. 

When we examine language to determine a speakeis or writer's feelings and attitudes, and 
not just what information the speaker is conveying, we are determining what is called the 
"tone" of the passage. Notice how we did this by determining similarities and differences 
between a number of pieces of writing. Determining similarities and differences is part of 
what you do when you compare and contrast things. Comparing and contrasting is an 
important way of thinking that can be very helpful in understanding all sorts of things, not 
just different ways of using language. 

Let's think explicitly for a moment about comparing and contrasting and state exactly what 1 
sorts of questions we try to answer when we compare and contrast things so that we can learn 
important things about them. Let's start off with the idea that we first detemine similarities 
and differences, like we did with these sentences What else is it impodant to think about 
when we compare and contrast things? When we thought-about those sentences, what 
similarities and differences did we discuss? We disnrssedsimilantiesanddiffmces in the way the 
language was used to communicate ideas, feelings, and attitudes. Were there any other similarities 
and differences between the sentences that we didn't discuss? Yes. One senfence is longer tkan 
theother, they both are in English,one refers to Simon as a p m  from Englandand theotherasuperson 
from Cornwall, and they both end in a pm.od. Why didn't we pay attention to these similarities and 
differences? 7'heyare not important in finding out about theauthor's thoughts, feelings, and attitudes. 
It's important, then, when you compare and contrast this way, to be dear about the purpose 
of the comparison and contrast, and to think beforehand which types of similarities and 
difference are important to consider in serving this purpose. For example,if you want to find 
the most nutritional breakfast cereal, you would deade beforehand that youll look only at 
similarities and differences that help you to determine how nutritional the cereal is: how 
much protein, cholesterol, etc. isin the cereaL What the colorof the boxes they are in, and even 
the price, may not be important for this comparison and contrast That's what we did when 
we compared thesentences Ourpurpose was to determine what they communicatedandhow 
they did so, so we looked at the similarities and differences in ideas conveyed, the use of 
words,etc I'm going to write these four questions that guide this type of focusedcompare and 
contrast on the chalkboard so that they canguide us in comparing and contrasting. Write these 
questions o n  the chalkboard: 

l 
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I .  What is the purpose of the comparison and contrast? 

t 2. What factors should be considered in comparing and 
contrasting for that purpose? 

1 

i ' 3. What similarities fall into these categories? 
4. What differences fall into t h w  categoris? 

.',Isanything else important todo when we engage in fucusedcornpare and contrast? D o  we end 
when we list similarities and differences? Student answers usually focus on the fact that we 

: . size up the similarities and differences and try to do what is included in the purpose s b  ternent, 
,, They sometimes speak of drawing a condusion or deddingsomething. I'm going to sum this 

i l up by adding the question, 
c 5. What conclusion is suggested by the similarities and differences 
p that is relevant to our purpose in conducting it? 
g to our list For example, what would you conclude about the tones of the two sentences about 

Simon Finch? POSSIBLE STUDENT ANSWERS: While bofh arthors thought Sirnon spmf his money 
' arefully. one nu thorfelt t h t  he merdid this and was selfish in the my he did it, and the other didn't 
h e  ihfrese negative feelings. Y m  con conmy the same i n f m f i a n  in what you say by two different 
sentences, but one cnn convey negatine feelings and fhe orher pasifiue feelings depending on the 
adjectives you choose. 

I also want to add something that Ioften do: Before X draw a conclusion 1 look for major 
themes or patterns in the similarities and differences to help me to formulate a conclusion- 
 or example, 1 might find that there is a pattern of skimpint& in nutrients in one breakfast 
cereal, compared to another, while at the same time the f irst  cereal has lots of sugar, food 
coloring, etc., in contrast to very Iittle in the othez This usually helps me conclude that the 
first cereal is much more nutritious h n  the other. I'm going to add anotherquestion, 

What patterns of similarities or differences are revealed? 
before the last question and construct a 'think- , . , , , . , , , , , , , . , , , . . . . . , . , , , , . . . , . ,, . , , , . . . , , ,.,. ,, , . , . ... , . . . . . , . , , . 

ing map" for focused compare and contrast to FOCUSED 
guide us in this kind of thinking from now on. COMPARING AND CONTRASTING 
After we've tried focused compare and contrast r 

1. What is the purpose of the campariscn and a few more times we can come back to the think- . -Wast? 

ing map and ask if we add any 2 whfi k l d s  of rimilaritlss and differences are 
questions, or delete any that aren't too helpfut  want to this purpose? 
Add last question to the first five in- the (r dmflaritie. tau imo mere catworie.? 

I 'PPP"P'~" 'P''. put a '0' a r o ~ ~ ~ ~ d  a' 5'' 4 1.11 lma mtegorics? 

t(;cm, and title it "Focused Compzre 2nd Con- 
trast." It should look like this: 5. What patterns of similarities and differences 

are revealed? 

I H I  NK1 NG ACTIVELY 

Let's use 'this smtegy for compuing a d  
trasting to work in a more thorough and oxga- 
nized way on tone in writing. We're going to read tw6 passages that Mark Twain wrote at 
different times in his life about the same scene on the Misskippi River. Let's see what we 

find out about the tone conveyed in each passage, ahd how it is conveyed. This will be 
'the purpose of the comparison and contrast W e  wilt use a speciai graphic organizer for 
focused comparing and contrasting in this activity. Write this purpose in the  top box of your 
diagram for focused compare and contrast and then write in next.box what factors you will 
consider to compare and contrast these passages for this purpose. Work in groups of four or 



five to Iist these factors. After a few minutes ask 
each of the groups to report. on one of the factors 

-l 

that you can getrapo&es from as many groups as . , , , , , . .  . . . .  . . 

possible. POSSIBLE STUDENT ANSWERS: Select ion of 
detail, imageryf figurative language, fee! ings con- 
veyed by the passage. 

Read the first passage. Sketch on paper the 
scene that Mark Twain describes. Wait a few 
minutes for the students to complete their 
sketches. Share yoursketch with your partner to 
see how similar your sketches axe. If they are 
dissimaar, re-read the passage together and try 
to reach consensus on how the sketch should 
look. Once you have reached consensus, bring 
your sketch to the front of the room to be dis- 
played on he board with the rest of the sketches. 

Do the same for the second passage- 

Now look at the passages again, and at the 
sketches, and use the list of factors to consider 11 

on your diagram as a guide to search for relevant similarities and differences. If you f ind  
that &ere is a similarity with regard to one of these types of similarities or differences, 
write t h e  factor considered under "factors considered" next to the similarities box, and 
write the similarity in the box. If there is a difference, write the factor and the difference 
below under "How Different?", After five minutes, ask for reports from the groups about 
similarities, taking only on from the group that reports. Continue and come back to groups 
to report only after every group has contributed at least one similarity to the diagram. Write 
these on a class diagram on an transparency, a large poster, or on the chalkboard. POSSIBLE 
STUDENT ANSWERS: Similarities: Select ion ofD&ail: Same logs, shore line, ripples in the wafer etc. 
desnibed. What the Passage is About: Same spot on the r i m -  Differences: Feelings of the Speaker: 
Awe, wonder, appreciaiion of nature, sense of beauty (earlier passage); r~peci ,  fm7, wariness, 
usefuIness (lafer passage). Figurative language; comparisons to gems (e.g.,. opals), precious rneiuis 
(e.g. gold); (earlier passage); No figurative language Visual Irnagq: Vivid color words (e.g. "red 
hue") , p ~ ~ I  viuid imga (e.g+ "turned to blood," "cleanstemmed dead tree waved a single 1er;Clj 
bough that glowed like a fime in i he unobst~llcted splendor fhaf was flowing ftom the s u n  ") (eurii~r 
passage); Morbid and fo~eboding images (e.g., "tall dead free with a single l i~ing branch, " 'silner 
streak in the shadow of #he forest "1 (later passage). Connotaf ion of Words: Beauty (e.g. "gmcq(itl 
circles," "radiating lines aerso delicately traced," "grareful curves,"), me-inspiring (e.g. "lay 
sparkling upon the water").; Danger {e.g., ''troublesome placer" " blind place"), Usefulness {e.g. "ihe 
fiendly oid Iandmrk," ''r4ets to a bluf reef") As each group spokesperson reports, ask the 
group extending questions like 'What feelings d o s  the phrase "red hue" suggest?" or 'Wow 
is danger suggested by the author?" Mow suffiaent wait time for responses, and stay with 
the students for a few minutes to elaborate their responses? 

Think about the similarities or differences you have identified Are there patterns or 
similarities and differences that you find? Write th@kindsof patterns or simiIarities that you 
note in the fourth box. Afterstudents haveanopportunity reflectand write,askfor threeor four 

l I 
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categories or patterns. POSSlBLE ANSWERS: The early passage has a pattern of mvid and sensuous 
images while t h e s m d  h a  plttem ofdozun-teearth images. The early pnssnges usesmds thnt convey 
bright colors; the late passage uses words that convey dark colors. 

Now think about something interesting and important that you can say about the tone 
conveyed in  the two passages based on your comparison and contrast What do the 
similarities and differences you have noted reveal? In the bottom box write onesentence that 
expresses a conclusion or interpretation that is suggested by important similarities and 
differences in  the passages. Ask students to write their conclusions.SIUDEN7' ANSWERS 
n\JCLUDE:h4nrk Twain usescolorwords, bright visual imnges,andwords thnt connotegenfleneuand 
beauty to convey his feelings off appreciation and m e  at an euening sunlit scene on theMississippi, 
but, whilekepirtg thespof and thedetails thesame,chnngesthe toneofthpassagetooneofprmfiurlity 
and danger by changing the words thnt convey visual imngs, wlor, and fedings to words fordar!cer 
wlor, hidden dangers, and thnt connoteprmficnlity and use. You tnn diange the tone ofa passage by 
changing the words men though the two passages are about the same details. 

We're going to do an activity called 'Think-Pair-Share." Each of you should pair up with a 
partner. One student in the pair should then read his or her statement The partner serves as 
a listenerto assist thespeakerin expressing the conclusion dearly. The listener may only ask 
questions: 

Questions of clarification: If you don't undentand what a tennmeans or don't follow 
the meaning of the statement, you may ask questions which help you understand what - - - 
is being said. For example, you may ask, "What do you mean when you say '. . . . . . 
Questions which extend the ides: If you think your partner is saying something 
interesting, but it is too brief, you can ask for elaboration You might say something 
like, 'Tell me more about . .  . . " 

Questions to Challenee what is said: If you think the speaker is misled or confused, 
you may ask questions like,'Why do you think.. . r' Maybe the speakerwill explain 
why and you won't think thestatement isconfused anymore,ormaybethespeakerwill 
reconsider aspects of the statement 

After two minutes of reflection,signal students to change roles. After both partners haveserved 
asspeaker and listener,allowstudents anopportunity to rewrite their statement inany way they 
see fit. Ask for volunteers to read their statements to the whole class. 

'When two different people, or the same penon, describes the same thing in ways that have 
different tones, the we usually say that the passages express different "Points of View" about 
thesame thing. When ourfeelingsandattitudes enterinto the way we dexribe things through 
the use of visual images, figurative language, and words that connote feelings, what we have 
written expresses a point of view. In the two passages from MarkTwain, is one point of view 
better than the other? Students usually recognize that both of these points of view are viable. 
How would you describe the point of view of the first p a s s a g e ? ~ S I B L E m m ~ S W E R S :  
Apprecinfing nature. An aesthetic point of view. Expresses feelings o f  beauty. How would you 
describe the point of view of the second passage? POSSIBLE SIUDENT ANSWERS: Practical, 
Scientific, the point of view of a boatsmnn. 

Now read the whole passage from Mark Twain in  which these two seledons appear. Does 
Mark Twain share your comparison and contrast of the two passages? Explain? ANSWERS 
VARY. Do you agree with Mark Twain about whether a person can view the river from these 
two different ~ o i n t s  of view? Exulain. 
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I- -p THINKING ABOUT THINKING 

Map out the thinking strategy youused to reach your conclusion about the twoviews of a ri 
Ask students what they did first, second, efc Record their strategy on the board or 
transparency of the verbal map, uncovering each step as students identify it. 

How did the compare and contrast process help you understand more clearly the way langua 
expresses feelings and attitudes? 

I How did wing the graphic organizer help you remember important thhgs about the tone 
the passages? l 
How did the way that you compaxed and contrasted the passages differ fi0ri.l the way y 
.usually think about descriptons of things that people write? 

Do you think that this is a valuable way to think about how two pieces of writing are 1 ar different? Why or why not? if not, how could it have been done more eifeidreiy far ya 
I ( illrat defaults in thinking (hasty, fuzzy, narrow, or sprawling thinking) would using 

I compare process prevent? Discuss the defaults with your partner. 

APPLYING THINKING l 
l IMMEDIATE TRANSFER 

I Select one or more transfer levons in related or different content like the following one: I 
Compareand contrast Chee and Old Man Fat in "Cheers Daughter" in order to defermine how 
the portrayal of the chmcters reveals the way of life the author is advocating. 1 

i I Compare and contrast the motives of values of B N ~ U S  and Cassius in JuIiu Caesar. 

Sometimes the same basic story is told in two different media The most familiar example 01 
this is when a novel is made into a motion picture. The pIay, "A Jury of Her Peers," and the 
short story, 'TrifIes," were written by the same author about the same story. Compare and 
contrast how a significant incident in t he  plan and in the short story are handled to convey the 
author's insights. 

i 

Select an issue i n  our society today from t h e  following list and obtain an article written by a! 
proponent of one point of view about the issue and an article by a proponent of another point 
of view: 

Gun Control G ime  Smoking 

Compare and contrast these artides to detennine how the author's point pof view is expressed 
in the use of language in  the article. 

I REINFORCEMENT LATER I 
Compare and conbast a Shakespearean comedy and tragedy to determine how the author: 
creates a comic atmosphere in one and a tragic atmosphere in the other. 

Works of art often convey attitudes, feelings, and points of view. Compare and contrast 
Picasso's Guenzica and one other work of art depicting a military engagement to determine, 
how the artists communicate their attitudes, feelings, or points of view about these military 
engagements. 

i 
P 
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Mark Twain 

Two Views of the River 

Now W ben I had mastcrcd the h g u a g c  of and the sun and titc twilight upoo the rivcis 
this water and had mmc to h o w  every trifling fact: another day camc when I otawd alrogaher to 
feature that bordered the great rivcr as familidy note them. Then, if that sunset scene had been 
as I h e w  &c Icrtcrs of the a l p b a ' i  I bad made a qcakd, I shorrfd have lmk4 upcn it m p r ~  
valuable acquisition, But I bad lost something, and should have wrnmentcd u p *  It inwardly aftw 
too. 1 bad lost something which mdd never be this fashion: "3% sun means that we arc gzing b 
restored to me while I lived Ail the gracc, the have wind bmorrow; hat floating log meam tint 
beaury, the pottry, had gone out of the majestic the river is rising, s d  to it; that ttanting 
rivcr! I still kept in mind a certain wonderful mark on the watcr rdax to a MufT d which is going 
sunsct which I witnessed when steamboating was to kill somebcdfs skamkaxt one of these nights; if it 
new to me. A broad expanse of the river was keeps on stretching out like that; those tumbling 
turned to blood, in the middle &stank the red hue 'boils' show a dissolving h and a changing channc! 
brightened into goid, through which a solitary log there; the lines and circIcs in the slick water over 
came floating, black and conspicuous; in one yonder are a warning that that tmublcsomc is 
place a long, slaodng mark lay sparkfing upon the shoaling up dangerously; that siiver streak in &c 

wata; in an&= the surfiicz was broktn by boiling, shadow of the forest is thc 'break' from a MW saag 
tumbling rings, that were as many-tinted as an and he has locatd himself in the very &st place he 
opal; where the ruddy flush was fainttsf was a could have fotmd to fish for s k m n w ,  & tall dtad 
smooth s p t  that was covered with graceful circles tret, with a singe living h c b .  is nM going to !EX 

and radiarirg lines, ever so delicately traced; the long, and &cn how is a b d y  ever going to get 
shore on our left was densely w d e d  and the through this blind place at night without the f r i d p  
sombcr shadow that feII from this forest was old landmark? 
broken in one piace by a long, ruffled sdil that No, the mmanct and the beauty were dI gone 
shone like silver, and high h v e  ttte f o e  wall a from the river. AU the d u e  any farm of i t  hd for 
dean-stemmed dead tree waved a single leafy now was the amount of uscfulna it muld furnish 
bough that glowed like a flame in the m o h c t e d  toward cornpassing the szfe piIoting of a stcainba~ 
spltndor that was flowing from the sun. There Since host days, I have pitid &am from my beat 
wctt graceful curves, reflected images, woody What does the lovdy flush in a beauty's c 5 4  
heights, soft distances, and over the whole scene, to a doctor but a 'btcak" that ripples a b v e  somc 
far and near, tbc dissolving Lights drifted steadily, d 4 y  discax? Are nor all her visible cbmm sown 
enriching it every passing moment with new thick with what are to him the signs and s p M s  of 
marvels of coloring. hidden decay? h he ever see her bcaq at d, or 

I stood like onc kwitched. I drank it in, in a doesn't he simpIy view her professiandly and 
s p d d c s s  m p r t .  The worfd was new to me and comment upon her unwholesome condition aU to 
I bad ncvcr san snag like this at bt. But as birtxdf? And doesn't be sometimes wooder whaber 
1 bavc said, a day came when I begm to ccast from he has gained mast or lost most by lcaming his d c ?  

noting the glories and the charms which the m m n  
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Two Views of the River 

I st i l l  k e p  in mind a certain wonderful 
sunset whichIwitnessed whensteamboating 
was new to me. A broad expanseof the fiver 
was turned to b l d ;  in the middle distance 
the red hue brightened into gold, through 
w.5ch a solitary log came floating, black and 
~nspicuous; in one place a long, slanting 
mark lay sparkling upon the water; in an- 
other the surface was broken by boiling, 
tumbling rings, that were as many-tinted as 
an opal; where the ruddy flwh was faintest, 
was a smcmth spot that was covered with 
graceful &cl= and radiating hes, ever so 
delicately traced; the shore on our left was 
densely wooded, and the somber shadow 
that fell from this forest was broken in one 
place by along, ruffled trail that shone like 
silver; and high above the forest wall a dean- 
stemmed dead tree waved a single le& 
bough that glowed like a flame in the w o g  
structed splendor that was flowing from the 
sun. There were graceful me, reflected 
images, woody heights, soft distances; and 
over the whole scene, far and near, the dis- 
solving lights drifted steadily, enriching it 
every passing moment, with new marvels of 
coloring. 

This sm means ,hat we are going to have 
wind tomorrow;that floating Iog means that 
the river is rising, small thanks to it; that 
slantlngmarkon the water refers toa blufKl*) 
reefwhich is going to kill somebody's steam- 
b a t  one of thesenights, if it keeps on stretch- 
ingoutlike that; those tumbling "boboils" show 
a dissolving bar(2') and a changing channel 
there; the lines and &cl= in the slick water 
over yonder are a warning h a t  that trouble 
some place is shoaling up(3*) dangerously; 
that silver streak in the shadow of the h e s t  
is the "break" from a new snag, and he has 
located himself in the very best place he 
could have found to fish for steamboats; that 
tafl dead tree, with a single living branch, is 
not going to last long, and then how is a body 
ever going to get through this blind place at 
night  without the friendly old landmark? 

1. reef: an underwater ridge of sand or rock 
Z dissolving b a ~  a sandbar gradually worn away 
by a change in the river's current. 
3. shoaLing up: becoming shallow. A shoal is a 
shalIow ma in a river or ocean. 

('1 - denotes n t p e M p t  
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Sample Student Responses Two Views of the River 

WRPOSE : To determine the attirudes and tdlngs (h Mne) conveyed in each pasMOa how 
author (Mark Twain) conveys these attftMes and feelings b hlr audlsnca. 

FA~ZQRS TO CONSIDER: What the w a g e  ara a m  W!-n of d M l ,  h fedlng~ obnwed 
by #e patsayes, h e  lmagry conveyed by t f re  passages, me flgUd.ive lwJWe m, and the 
connoxatlan carried by the words wed. 

The same spot on the Mississippi River 
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CONCLUSION OR INTERPRETATlON; 
By shifting from colorful and sensuous words and images to more descriptive, literal, and realistic 
words. Mark Twain conveys two very different points of view that he heid about the Mississippi 
River: appreciation of its beauty in amtrad to reqnftjon of its usefuines and its hazards. 
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HOW ALIKE? 
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Both liked Robinson Crume; learned from each other; were przjudiced 1. 
&th r~ceived gifts that belonged to their grandfathers; 

Both had a good work ethic; had no parenl  at the time 

Both hunted for food and were responsible 

cooked for himself 

land d M  be bought in order to 
belongs to everyone belong to the owner onty 

food, and read. 
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COMPARE AND CQN'ITdST 
WRITING TEMPMTIE 

TO BE USED TOGETHER WITH THE COMPLETED COMPARE AND COhlTRAST 
GICAPHIC ORGANIZER 

Paragraph # l - The introduction to your writing. 

Sentence I: Explain what you compared and contrasted in one sentence. 
Sentence 2: State your condusion from your graphic organizer. 
Sentence 3: Write one more sentence about your conclusion. 
Sentence 4: End the paragraph by saying that your condusion is based on the 

similarities and differences you found between the two things. 

Paragraph # 2 - The first paragraph explaining why you made your conclusion 

Sentence 1: Start with a sentence saying that you will now explain some of the 
similarities between the two things that support your conclusion. 

Sentences 2,3, and 4: In the next three sentences state three of the similarities 
you found ending with the most important one. 

Paragraph # 3 - The second paragraph explaining why you made your condusion 

Sentence I: Start with a sentence saying that you will now explain some of the 
differences between the two things that support your conclusion. 

Sentence 2: Then write a sentence about what kind of difference one 
difference is (from the 'With Regard To" box). 

Sentence 3: Write a sentence stating the difference. 
Sentence 4 & 5: Next write a sentence about what kind of difference a second 

difference is and state the difference. 

Paragraph # 4 - The dosing paragraph of your writing 

Sentences I & 2: Write the first two sentences of the introduction again in 
different words. 





THE MYSTERY O F  THE SILENT SPRING 1 

I LESSON 

INTRODUCTION TO CONTENT AND THlNKING SKILLPROCESS 

When tfiings happen that we don't understand or don't like, we often try to find out what 
is causing them. For example, when my car doesn't start on co!d mornings I want to find 
out why so that I can do something to prevent this from happening again. Or when my 
tomato plants produce really large tomatoes I want to find out if anything I did caused 
this (like how long I waited to plant the seedlings in my gardening, or my watering cycle) 
so that I can do it again. Can you think of times when you wanted to find out what caused 
something? Write down one or two in your notebooks. M e r  a few minutes, ask for three or 
four examples from the students. 

Finding a cause is often a simple process; turn on a light and the mansters of your imagi- 
nation disappear. But sometimes, when things are a little more complicated or UXLfamiliar, 
we think we know the cause and are really jumping to a conclusion without any evidence. 
Axe any of your examples ones in which you thought you knew the cause but were mis- 
taken? If not, can you think of any such additional examples? Write one or two in your 
notebook Ask for two or three examples from the class after a few minutes. Students usually 
can produce a number of such samples. If they are having diffidty, tell them about a 
situation in which you thought you knew the cause of something but were mistaken.. 

I Let's think about these examples now. Can you think of anything you might have consid- 
ered or thought about before you decided what the cause was that might have led to a 
better sense of what really caused the effect you were concerned about - that might have 
avoided your mistake? How might you have done some more careful critical thinking in 
these cases? Write one or two ideas down in your notebooks. After a few minutes, ask for 
some ideas from the students. Write them on a transparency or on the chalkboard. 

. RESPONSES VARY BUT ARE TYPICALLY L X E  TEE FOLLUWING: h f e a d  of jumping f0 tl C O ? Z ~ U -  
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sion, I could h e  stopped and thought about what fhe cause might be and then eliminated the 
possibililies that didn't work. I should have made sure 1 had good reasons for thinking that whaf I 
thought was fhe muse was the right cause. I should have looked for evidence first. 

Here's a way to put your ideas together into a series of important questions- to ask and I 

doesn't start, for example. Finding out what the best explanation for what caused some- 
thing is c d e d  "causal explanation." l 

answer weU before you decide what caused some- L 

Finding the cause of complex or unfamitiar ph'enomena in science also can often require 
ingenious critical thinking. In medicine, for example, in order to find a cure for a disease, 
the first step is to isolate its cause, We're going to look at a classic example of a medical 
mystery and how one physician, Ignaz Semmefweis, solved it, to see if our ideas about 
skiIlfuI causal explanation coincide with what this physician d id  The action takes place 
h Vienna, Austria during the middle years of the 19th century, The place, the Vienna 
Hospital, is where Semmelweis worked as an assistant. The mystery to be solved is that at 
that hospital within a week or two of childbirth many mothers were dying from a disease 
cdIed "childbed" or "puerperal" fever. Childbed fever was particularly conmonplace 
after hospital deliveries and was often referred to as "the terrible evil". It often produced 

thing4 Draw this map of skillful causal 
nation on a transparency or on the chalkboard. Notice 
that I have put in two questions about evidence: one 
about what evidence I might find that would show that 
the cause X am considering is the right cause, and one 
about what actrtd evidence I have found. That's how I 
sometimes make sure I have good reasons for thinking 
that a specific possibility is the right cause. I think 
about what I would need'fhst and then look for it, 

fatal symptoms inc1udirzg high temperature, pain, abscesses, peritonitis, septicaemia, 
deIirium m d  heart failure. Read the passage in your source material handout titled Saving 
Mothers, which describes the conditions and afStzldes of the t ime, and, in your groups, 
reconstntct a list of the possible causes of childbed fever considered at that time. List 
student responses on the chakboard or on a transparency under the heading "Possible 
Causes of Childbed Fever". Have each group contribute one or two responses. SrUDENT 
RESPONSES: It was caused by a "rnhsm"; it was,caused by an infectious aapor in the ahosphere; I t  
utas caused by "putrid particles" It was hansmiffedfiom cadnve~s by the dirty hands of interns; It 
was something carried by only women; If was "The mTse of eve". If was caused by poverty. I t  was 
caused by medical school students. 

SKILLFUL CAUSAL EXPUNATION 

1. Whit am possible causes of the ewmt 
in questfon? 

z m W I ~  you and mat would count tor or 
against the llkeiihood of t f i e ~ s  ~ s ~ b I [ ~ e s ?  

3. What wldenar do you already haw. or ham 
you gatbered, t h t  Is FCIEMni to detet'mining 
what caused the event? 

4. Whkh pmslbltity Is rendered most likely based 
on tha evldcnce? 

Then, when one cause stands out and I've eliminated 
the rest, I feel pretty confident @at I've got the right cause. That's what I do when my car 

1 Semmelweis was dso aware of these possibilities. But he focused on only one. Why did 
he mIe out the others? TYPICAL STUDENT RESPONSES; He thought about aU h gosibdiiks ht 
there was only &dencefbr one. Sometimes they add that some of the possible causes weren't 
k@mI. Have students reread the selection and then give examples of the kind of thinking 
that might have led Semmeiweis to disregard possible causes. STUDENT RESPONSES: yonly 
JktmIes got the disease then why didn't f d e s  get the disease outside the hospital a h .  IJthe disease 
was fbund only in the hospital fhen why didn't fmla in either hospital ward h e  an equal chance of 
sumivittg childbirth. IffemnIes got the disease, why didn't rich and poorfemaIes have an equal chance 
of getting the disease? I f  it ulas an infectious wpor, why wasn't it s m ,  smelled and equally praenf in 



all fhe hospital wards? Students usually realize that SemeIweis discarded possible causes 
because he had evidence against them and didn't observe any evidence to support them. 

' * Why did Semmelweis accept the idea that "putrid particles" were the cause of childbed 
fever? FREQUENT m E N T  RESPONSES: He dismmed euidence pointing in thnt direction. Because 
hefound no midence supporting the other possible causes he was able to eliminute them, while af the 
same time he thought he had good evidence to support the fheo y of putrid particles. 

* Lets look carefully at how Semmelweis might have gone about finding evidence to sup- 
porf his hypothesis. Keep in m d  that before you can look for evidence you need to h o w  
what you are looking for. GaIdeo knew that if his theory was true, he should expect that 
when he dropped two objects from the leaning tower of Pis% they would reach the ground 
simultaneously. Gregar Mendel similarly knew that if his theory was true, he should 
expect that a cross between two heterozygotes would produce a homozygote, In your 
groups make a list of what Semmelweis might have expected to find as evidence in sup- 
port of his hypothesis that putrid particles on the hands of interns were the cause of 
childbed fever. TYPICAL 5TUDENT RESPONSES ABOUT WHAT SFMMELWEIS SHOULD HAVE 
EXPECTED that childbirfk done at home were safer than those deliveries perfarmed af the hospital; 
that mothers whose deliv~es were performed in the ward by docfors who did autopsies were much 
more l&Iy fo get childbedfmer; that deliveries pmfomrPd by midwives at the hospital were much 
~ f w  than &deliveries performed by interns; that interns p4onning autopsies themselves mighf get thr 
symptoms of childbed fmer. 

Bow was SemmeIweis able to prove his hypothesis? SfUDENT RESPONSES: He leaked for 
midence thnt he expected lojnd; he compared rnorfaIity rafes inside and outside the hospital; he 
compared fhe mortality rafesfor each of the wards; he compared morfnliiy rates bef.Sue.cn intern and 
midwife delberies; he lookedfor evidence that inferns fhemsel~es were vicfims of childbed fever. 
Tell students an epilogue that Semmelweis's discovery that putrid partides (the bacteria 
Mycoplasma haminas) in fact did cause puerperal fever and was transmitted on the dirty 
hands of interns who went directly from the autopsy room to the delivery ward was not 
immediately accepted by the medical community. In fact it was not until 1879, some 30 hears 
later, that Semmelweis was vindicated when the great French scientist, Louis Pasteur, at a - 

meeting at the Academy of Medicine in Paris, loudly defended Sewnelweis's explanation 
that bacteria were the  cause of most postoperative infection. 

Does the W n g  plan that Semmeiweis seems to have followed look like the plan you 
developed for skiIlfu1 causal explanation? Students usually agree that the two are very 
much aiike. 

Bacteria, like mycoplasma haminis, are not the only causes of human suffering. Some- 
times we are our own worst enemy. We're now going to use causal expIanation to solve 
another scientific "whatdunit", The Mystery of the Silent Spritrg.. 

THINKING ACTIVELY I 
Rachel Carson was an aquatic biologist with the United States Fish and Wildlife Ser- 
vice. She had changed her college major from English to Biology after a biology pro- 
fessor rekindled her childhood fascination with nature. Her book, Silent  Spring, writ- 
ten in 1958, became hugely s.uccessful and equally as con&oversial. Moreover, 
Carson's book was to influence a president (John F. Kennedy), anger an industry, and 
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act as a catalyst for worldwide change. Today you are going to read a selection from 
Silent Spring and figure out why. 

Follow along with me as I read to you part of the first chapter of the book, "A Small Town in 
America'; Read the selection out loud 

"Chapter One 
A Small Town in America 

1 %ere was once a town in the heart of America where al l  life seemed to live in harmony with 
its surtoundings. The town lay in the midst of a checkerboard of prosperous farmsf with fields 
of grain and hillsides of orchards where, in spring, white clouds of bloom drifted above gem 
fields. In autumn, oak and maple and birch set up a blaze of color that flamed and flickered across 
a backdrop of pines. Then foxes barked in the hills and deer silently crossed the fields, half hidden 
in the mists of fall mornings. 

~ l o n ~  the roads, laurel, viburnum and alder, g e a t  fern &d wildflowers delighted the traveler's 
eye through much of the year. Even in winter the roadsides were places of beauty, where 
countless birds came to feed on the  berries and on the seed heads of the dried weeds rising above 
the snow. The countryside was, in fact, famous for the abundance and variety of its bird lifef and 
when the flood of migrants was pouring th.rough in spring and fd people traveled from great 
distances to observe them Others came to fish the streams, which flowed dear and cold out of 
the hills and contained shady poob where trout lay. So it had been from the days many years 
ago when the first settlers raised their houses, sank their wells, and built their barns. 

Then a strange light aept over the area and everything began to change. Some evil  spell had 
settled on the community: mysterious maladies swept the flocks of chickens; the cattle and sheep 
sickened and died. Everywhere was a shadow of death. The farmers spoke of much illness 
among their families. In the town the doctors had become more and more puzzled by new kinds 
of sickness appearing among their patients. There had been several sudden and unexplained 
deaths, not only among adults but even among children, who would be stricken suddenly while 
at play and die within a few hours. 

There was a strange s a e s s .  The birds, for example -where had they gone? Many people spoke 
of them, puzzled and disturbed. The feeding stations, in the backyards were deserted. The few 
birds seen anywhere were moribund; they trembled violently and could not fly. It was a spring 
without voices. On the mornings that had once throbbed with the dawn chorus of robins, 
catbirds, doves, jays, wren, and scores of other bird voices there was now no sound; only silence 
lay over the fields and woods and marsh. 

On farms the hens brooded, but no chicks hatched. The fanners c o m p h e d  h a t  they were 
unable to raise any pigs -the litters were small and the young survived only a few days. The apple 
trees were coming into bloom but no bees droned among the blossoms, so here  was no 
pollination and there would be no fruit. 

The madsides, once so attractive, were now lined with browned and withered vegetation as 
though swept by fire. These too, were silent, deserted by all living things. Even the streams were 
now lifeless. Anglers no longer visited them, for all the fish had died ..." 

Something bad happened here. Lets work toward solving themystery. We are going to begin 
our investigation by carefully thinking about what we've read by asking two questions about 
each paragraph: what is it about and what is the point? Meet in your groups, read the f i n t  
paragraph, and then write a group statement on each line of this graphic organizer for each 
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( paragraph in the quote: 
. . 

I on the chalkboard and use them to create ' ' I 1 
A M P a t n t  Content Reading Guide 

a class about-point statement for each 

Allow enough Lime for the groups to 
read and discuss the first paragraph and 
then have them report back, Write their 
responses on an About-Point diagram 

~h;dents usually write that the first paragraph is about U benufifuI town in America; 
and the point is fo make us want to keep if t h t  way, They readily recognize that the second 
paragraph is about the w u n  fryside and haw 

- : 
. 4  

S 
- c 

nahvd mrd untouched i f  W&; they often 
write that the point is to make us hope it 
continues to fiurish. The partially com- 
pleted diagram with these statements 
shodd look like this: 

Now that we have carefully read this 
quote from the first chapter of Rachel Carson's book, what question immediately 
comes to your mind? Students usually say that they want to know what happened to 
this town? Why does this question come up immediately? Typicdy, students say that 
the town was once prosperous and there has obviously been a change that has destroyed 
this. What kind of thinking is important to do well if you are to answer this question 
satisfactorily? Causal explanation. If we go back to the thinking map we used in think- 
ing about Semmeiweis and his attempt to explain causes, what shorrld we avoid and 
what should we think about first in trying to uncover the causes of this change? Typi- 
cally, students answer that we should avoid malung a hasty judgment about the cause 
without evidence; rather, we should think about possible causes and then try to get 
evidence that will show which of these possibilities is the most likely expIanation. In 1 
your groups read the passage again and make a list of ail the possible causes you can 1 
think account for the strange and mysterious events described in Silent Spring. Allow 1 
ample time for groups to brainstorm a minimum of four possibilities. Then have each group 
contribute one or two responses and list these on the board or on a transparency. TYPICAL 
STUDENT RESPONSES: A nuclear accident spread radiation; the town was damaged by bwlogica2 
warfare; #ie t m  W poisoned by chemical warfare; the town wm poisoned by itldustnkl pollulion; 
aliens affacked and made animals and people sick; Ihe hole in the ozone Iayer got big and leaked foo 
much rdiatian; a new virus infected all lii7ing fhings; eud spirits put a curse on t h  faon; black magic 
or Sahn cursed the town; polluted drinking wafer mused the problems; illness was mused by bacteria 
hough t to the faun by veterans from Desert Storm 

As you have said, once we have a list of possible causes, we have to determine the best 
explanation from our list How can w e  do that in m efficient way? Most students respond 
quickly that they can follow the verbal map for skillful causal explanation again and con- 
sider, first, what evidence they might find that wodd point to one or another of the possible 
causes as likely. If necessaxy remind them that, just as Semmdweis might have explored the 
possible causes for puerperal fever by evaluating evidence, so might they consider evidence 
which counts for or against their list of possible causes for Carson's Silent Spring. 

I Let's try this out by taking a cioser look at one of the possible causes, "Radiation from a 
nuclear disaster". In order to help us organize our thoughts about evidence w e  are going 

I 
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~NNSING THINKING INTO I N S T R U C T I O N ~ E C O N D A R Y  . . CAUSAL EXPLANA~ON 

to use a graphic organizer that highlights 
evidence. We will dete-e whether radia- 
tion from a nudear disaster is a likely, un- 
likely or uncertain cause of the silent spring, 
based on the evidence, by working through 
the graphic together. Display a transparency or 
create a graphic organizer for skillful causal 
explanation on the chalkboard. Write "Radiation 
from a nudear disaster" in the "Possible Cause" 
box (refer to diagram on the right). 

Work in your groups again and think about the 
kind of evidence you would like to see which 

1 would point to radiation as being a likely cause of the silent spring. If radiation were the 
actual cause, what would you expect to find if you visited the town, for example? After 
four or five minutes ask the groups to report bymentioning specific pieces of evidence they 
might find. Draw out these responses by asking extending questions like, "Why would that 
be evidence in favor of radiation?" Enter the possible evidence menti.oned in the "Possible 
Evidence" column of the graphic organizer on your transparency or on the chalkboard. 
SIUDENT RESPONSES INCLUDE, BUT ARE NOT L,IMlTED TO: Symptoms of radiation sidcness in 
people and animals can be obserued. Traces of radiation would be found in the town. A power plant, 
missile base, or submarine base is located nearby. A truck, train or airplane carrying nuclear waste 
crashed, derailed, or exploded in or near the town., A nuclear bomb exploded near the town. 

' Let us now use your list of possible evidence to research for actual evidence. If what we 
find includes what you have listed what would that show about radiation as the basic 
cause of the devastating change described in Silent Spring. If some of this evidence is found 
it would increase the likelihood that radiation was the cause. If a lot of what we have listed is 
found, it would made radiation pretty likely. Where might you find such evidence to sup- 
port radiation as a likely cause of the tragedy? Students usually respond immediately, "In 
the reading material." Let's first reread the selection from "A small town in America" and 
see if we can find any actual evidence cited that matches the possible evidence we listed 
on the graphic organizer. We will start with "Symptoms of radiation sickness in people 
and animals". Read each paragraph carefully and see if  you can discover any clues which 
would count for or against this possible piece of evidence. As you write this evidence in 
the actual evidence box next to "Symptoms of radiation sickness. .." put a plus (+) next to it 
if it counts in favor of radiation as a cause, and a minus (-1 if it counts against. STUDENT 
RESPONSES: There is mention of "mysterious maladies" (+),"new kinds of sickness" (+), "sudden 
and unexplained deaths" (+), dead insects (+), lifeless streams (+), chicks that don't hatch (+),young 
pigs thnt died right after birth (+), sick sheep (+), "brown and withered vegetation" (+). 

NOW that we have evaluated one piece of evidence and have decided on whether it counts 
in favor of or against the possible cause, it is time to work in groups and complete the 
"actual evidence" boxes for each of the remaining pieces of "possible evidence." Assign or 
have each group select different evidence to search for and evaluate. Have them decide the 
nature of the actual evidence as they find it in the text and whether it counts for or against 
the possible cause. Allow enough time for each group to consider the evidence carefully and 
complete their assignment. Then have each group report back to the class. Record their 
responses on the class graphic organizer for "Radiation from a nudear disaster". 
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1 The evidence w e  are looking at is limited to Rachel Carson's prose in the reading selec- 
tion, Has she planted enough evidence in her story so that w e  can accept or reject radiation 
as an explanation for the afflictions which have fallen on this town? Is the possible cause 
likely, unlikely or uncertain? While some evidence does support radiation as a possible 
cause, students usually reason that it is not compeUhg enough to convince them that the 
cause is "likely". They often reason that just because people, animals and plants are sick, 
doesn't necessarily mean that radiation caused the sickness -students recognize that there 
can be many oher causes of sickness and disease, for example chemical pollution and other 
"possible causes" under investigation. Students also focus on the passage "a strange light 
crept over the area and everythmg begm to change", and many feel this is strong evidence 
that a nudear explosion detonated near the town; however most consider the passage vague 
and although it counts somewhat in favor of radiation, there is no explicit indication in the 
text that this strange light is a nuclear explosion. The most important evidence students 
uncover h the text counting against radiation is absence of its mention from the narrative. 
Students are quick to point out that nowhere in the passage are the words radiation or radio- 
activity used. Likewise, there is no reference in the story to a nuclear spill, a plant meltdown, 
or a problem at a nuclear facility. Students, therefore, find that, based on what is in the text, 
radiation from a nuclear disaster is an uncertain cause of the silent spring. 

When you investigate a possible cause like we just did and you find inconclusive evidence 
in one source, what might you do to probe further in the hope of resolving the uncer- 
tainty? Look for more evidence somewhere else. Where might you get additional evidence? 
TYPICAL STUDENT ANSWERS INCLUDE: h o k  in newspapers for reporfs of nuclear spills, eic- 
Look in magazinesfiom the per&. Consult the Atomic Energy Commission and ask them if thqr 
hoDe any records of nuclear spills, efc. Find out from the Army whether they tested any nuclear 
bombs nearby during that period. 

I'm going to ask you to investigate, in the same way, the other possible causes you've 
listed, and to expand your investigation to include such additional sources. The period 
in question i s  the late 1950s. Each group should select another possible cause for the 
silent spring and use the graphic organizer for causal explanation to record your results- 
Begin by making a list of possible evidence that you might find that would convince you 
that the possible cause in question was likely. Then  reread the selection from The Silent 
Spring. Look for actual evidence in the reading selection that matches the possible evi- 
dence you list, fill in the appropriate columns, and mark whether each item counts in 
favor of (+) or against f-1 the suggested causal explanation. Then determine if the possible 
cause is likely, unlikely or uncertain, based on the evidence. If additional evidence is 
needed, use the packet of resource material which includes newspapers, magazines, and 
various reports to try to findother actual evidence that counts in favor or against the 
possible cause. Record that evidence on the graphic organizer also. Students usually find 
that, based on the selection from The Silent Spring, many of the possible cams, induding 
biological and chemical pollutants, are uncertain causes. Other than the strikingly unlikely 
causes like Satan, or evil spirits, students do not count out any of the possible explanations 
for the silent spring. In this case - where Rachael Carson's description is of a fictitious town - 
- it is necessary to draw up similarly fictitious newsclips like those in the resources at the end 
of the lesson. They should be varied and present students with challenging, if  not conflicting 
evidence that must be culled from the material. When students expand thek research to 
indude investigating source material like that included as resources in this lesson they 
usually accumulate evidence that points to the extensive use of pgticides as the most likely 
possible causes. 
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~ N F ~ S ~ N G  THINKING INTO INSTRUCTION-SECONDARY CAUSAL EXPLANA~ON 

An even more ambitious way to provide such resources is to insert such artides in facsimiles 
of newspapers, magazines, etc. so that the students have to search for them in a way that 
more closely represents what they would have to do if they were engaged in an authentic 
causal investigation- An alternative to the latter is to use a real case - i.e. the case of h v e  
Canal - as the context for expanding the investigation of the causes of the silent spring in 
this town. Then real newspapers, etc. can provide authentic source material in which to 
search for real evidence to solve the mystery. 
Whatever method is used, summarize the results of each group's evaluation by using the 
chalkboard or a transparency to list each possible cause and whether it was determined to be 
Iikely, unlikely or uncertain. Students nearly always have difficulty choosing one possible 
cause. They agree that a number of different causes could combine together and account for 
the silent spring. 

' NOW that you've made judgments about the Iikely causes of the silent spring in this 
American town, what are some possible things we might do to prevent such tragedies 
from happening again? Brainstorin possible remedies with the students and list these on the 
chalkboard or on a transparency. s ~ E N T  VARY, Bm M Y  INCLUDE: Puss laws 
against the use of fhe  pesticides used in this town. Educate people so fhal they don'f abuse the 
enazronment, Try to develop pesticides that don'f have this eftect. These responses can be used 
later to initiate a problem-solving lesson. Conclude h s  part of the lesson by discussing with 
the shrdents the  implications of a work such as The Silenf Spring. and discuss whether 
rCachaeI Carson's style in writing titis book was legitimate for a scientists of not, noting how 
such books can have an impact on public opinion and public policy in this cotintry. Ask 
students whether TCachel Carson's love of nature and passion for protecting the environment 
has had an impact on their attitudes towards the environment. 

THINKING ABOUT THINKING . 

After such complex thinking it's always a good idea to stop to think about your thinking, 
especially when you are trying to follow a plan for your thinking, Let's review what plan we 
followed and how well we were able to do it? Prompt your students to speclfy what plan they 
were fouowing. When they indicate that it was the plan for causal explanation they developed 
earLier write "Causal explanationr' on a transparency or on the chalkboard. Most students 
indicate that it didn't seem ddficult at all to follow the plan fur causd explanation. 

What was the sequence of questions you followed? Students identdy the questions on the 
thinking map and indicate that they started trying to come up with possible causes, thought 
about evidence they would need to show that these hypotheses were good ones, and then 
looked for this evidence, recording what they found and determining how Likely the hypotheses 
were based on the evidence. 

Was it easy to follow these questions? If so, why? ANSWERS INCLUDE: You led us through the 
plan by asking us these questions. We used a graphic organizer which you asked us to work on from 
i$i to right and thegraphic organizer incorporated thequestions weput on the thinking map for causal 
explanufion. 

h this a good way to determine what caused something? Students often say that it is a good 
way to do this because you look for evidence that shows whether the possibilities are likely rather 
than just guess. They say that if there is good evidence they can be pretty sure the possibility that 
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supported by the evidence is the right one. 

How could you be sure to follow this plan in the future if I am not around? TYPICAL STUDENT 
ANSWERS INCLUDE: J could write the plan down and use if when 1 had to figure out what caused 
something. I could try to remember the questionsfi-orn the thinking map. I could write dOwn the 
graphic organizer when I had fofind out what caused something and use it to guide me. I could work 
with someone else so that we could check each other. 

It's a good idea for you to put this pIan for causal expianation in your own words so that 
you develop your own plan for thinking through a complex problem like the mystery of the 
silent spring. Please do this in your notebooks. 

I APPLYING YOUR THINKING 

IMMEDlATE TRANSFER 

Shortly after the main activity in th~s lesson is complete and the students have developed a plan 
for causal explanation, ask them to work on the following causal explanation issues: 

I + Over the past twenty five years a number of animals have appeared on the list of endangered 
species that the government keeps. Pick one of these animals and determine what caused 
them to become endangered using your plan for causal explanation. 

Bacteria have been living on the earth for close to four billion years. What is the best causal 
explanation for their survival? 

Causal explanation is not only used in science, it is also used in history. Pick one of the 
following historical events that you have studied and determine what the best causal 
explanation is of the event: the industrial revolution, the exploration of space, the production 
and use of metal tools, the "age of exploration." 

REINFORCEMENT LATER 

Later in the school year ask the students to work on the following causal explanation issues. 

* What are the main causes of acid rain? Explain why you think your explanation is the best 
explanation. 

Select a major character in one of the novels you are reading in English, and select an 
important turning point in the nove1. Explain why the events that constitute this turning point 
occurred. Explain what evidence you have for your explanation. 

Select one of the following and explain why it occurred: an upswing in your performance in 
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The Mystery of the 
Silent Spring 
RESOURCE MATERIAL 

1. SOURCE MATERIAL ON SEMMELWEIS AND CHILDBED FEVER 

Saving Mothers 
Childbirth today is usually a time of great joy; 

lnce fabour is finished and the mother at last 
loIds her new baby, there is little worry about 
ler health. However, in the past, many mothers 
lied within a week or two of giving birth from 
 disease called 'childbed' or puerperal, fever: a 
tigh temperature, pain in the lower abdomen, 
welling of the pelvic tissues, abscesses, perito- 
utis, septicaemia, delirium and heart failure. 
Wdbed fever was particularly common in 

vomen who delivered in hospitals - and in h e  
9th century, these were almost always &e 
car, since the more well-to-do invariably gave 

at home. 
One who refused to see the disease as the 
use of Eve' was a Hungarian doctor, Ignaz 
emmelweis. In 1847, as a 28 year old assistant 
t the Vienna Lying-in Hospital; he noticed a 
kking difference between the incidence of 
eaths from childbed fever in the hospital's two 
bstetric wards: in ward no.1, 9.9 percent of 
ewly delivered mothers died (and sometimes 
;many as 29.3 per cent); in ward no.2, it was 3.9 
scent Ward no.1 became notorious, and 
itients would beg tearfully not to be placed In 

The doctors in charge of the hospital, like 
hers elsewhere in Europe, were certain that 
ildbed fever was caused by a 'miasma' -an 
fectious vapour - present in the atmosphere. 
lfnmelweis could not accept this, for surely 
e miasma would affect both wards equally? 
her suggested causes were just as unsatisfac- 
v. 

Semmelweis found that ward no.2 was run 
almost exclusively by midwives, who were care- 
ful about cleanliness; ward n0.1 was the prov- 
ince of medical students, who entered directly 
from the dissectingrooms withou t washing their 
hands, wearing the same blood- and tissue-spla t- 
tered coats in which they had performed autop- 
sies. When one of Semmelweis's friends dies of 
blood poisoning from a cut received W e  dis- 
secting, having developed many of the same 
symptoms as the victims of ward no.1, he was 
sure of the cause of bdth. Something - 
Semmelweis called it 'putrid particles' - was 
being transferred from the cadavers of the dis- 
secting rooms into a wound: the small cut on his 
friend's hand or the large 'wound' left behind 
after the placentaseparates from the uterus fol- 
lowing childbirth. 

The young doctor must have been elated at his 
discovery, but he was also filIed with guilt. He, 
too, had dissected many bodies, primarily to 
find out why so many of these poor women were 
dying. "Consequently must I here make my 
confession that God only knows the numbers of 
women whom I have consigned prematurely to 
the grave." 

Semmelweis acted quickly. Much to their sur- 
prise and anger, he insisted that the students 
wash their hands with a solution of Lime chloride 
before entering ward no.1.. The results were 
conclusive: within one year, the mortality ra te in 
the ward fell to just over 3 per cent, and the 
following year, it further declined to 1.27 per 
cent. 
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11. SOURCE MATERIAL ON RADIATION 

Medical consequences of a nuclear 
conflict for the human population 

From Ecological and Demographic Consequences of a 
Nuclenr War, Yuri M .  Svirezhev. ISBN 505-5001931 

"A great amount of toxic substances would 
enter the atmosphere as a result of nuclear 
explosions and the fires accompanying them. 
Calculations how that a tenfold increase in 
atmospheric contamination products can bring 
about a catastrophic growth of allergic dis- 
eases, and diseases of the nervous system and 
organs of sense and respiration. Practically 
every person would become chronically ill" 

In the wake of a nuclear exchange, "30% of 
the landsurface in the middle latitudes" would 
receive a lethal dose of radiation. Peoples in 
areas which survived a lethal dose would still 
develop tumors, eye cataracts, gastro-intesti- 
naldisorders,sterility, and commonplace birth 
defects. 

Radiation effects on mammals and 
birds 

ibid. 

neutrons and protons are held together by large 
amounts of energy. However, the nuclei of some 
atoms are not stable. Energy and/or particles are 
released when these nuclei break down. This is 
called radiation. 

"Radiation surrounds us. It is a part of our 
natural environment. Alpha, Beta, or Gamma 
radiation is ionizing radiation. This high-energy 
radiation can knock electrons from atoms. Some 
ionizing radiation enters earth's atmosphere from 
outer space. We call this cosmic radiation. Solar 
radiation is mostly nonionizing, low energy light 
waves. 

Radiumisanaturally radioactiveelement. This 
means that radium is found in the earth's crust 
and its nuclei is so unstable that it breaks down 
without any outside force to start the process. 
The nucleus of a radium atom Breaks down or 
"decays" into a radon atom. Radiation is given 
off. 

"Radiahon is given off by trace amounts of 
uranium-238 ... the level of naturally occurring 
radiation is referred to as the background level. 

"Man-made radiation sources include all of 
those activities in which man has created radio- 
active elements. Nuclear weapons testing re- 
sulted in areas where radioactiviw levels were 

Irradiation doses lethal for some mammalian and higher than natural levels. 
bird species. LD,,,denotes a dose that brings "Manufactures use radioacitve substances to 
about the death of%% of irradiated population in the cure paint and coat nonstick frypans. Other 
course of30 days. radioactive materials are used by water depart- 

b a t  m 
GoldTich MX) 

House sparrow 625 
Rgeon 920 

ments and oil companies to detect leaks. 

Biological Effects of Radiation 

ibid. l 
Radiation - As a Pollutant "How does this radiation affect the human 

From Environmental Science, Jane L. Person, ISBN body? Most of our knowledge of the biological 
0-920008-414 effects of radiation is the result of many labora- 

tory experiments involving large numbers of 
'The nudeus [of a n  atom] contains small piants and animals, but not humans. Humans 

particles called neutrons and protons. The who have been exposed to radiation because of 
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medical treatments, nudear accidents, or nuclear be continued" 
weapons have also been studied. "More than five years after the accident, the 

"The energy of radiation may cause chemical department of heaIth conducted a study to 
changes within the cell. The new chemicals may determine if the number of new cancer cases 
alter the structure of the celI or interfere with the and the number of deaths due to cancer is larger 
cell's normal chemical reactions. The cell may no thanexpected. Why had they waited this long? 
longer be able to carry out its normal functions. If Cancer caused by radiation usually takes a long 
these functions arc vital to the life of the organ- time to develop. It may take ten to twenty ears 
ism,. death will result before cancer, caused by radiation, ids diag- 

Clinical effects of doses below 1,000 millirern nosed. Even leukemia, a cancer which as a 
are not measurable by current te&ology. relatively short period ofdevelopment, usually 
general we can say that fie higher the dose, the isn't detected until five years after exposure to 
more damaging wdI be the effects, and the quicker radiation. 
theywillappear. the chartbelow-show theeffects "As of 1985 there is no evidence which sug- 
of specific doses of whole-body radiation given gests that the accident at TMI has caused an 
within a short period of time. increase in the cancer death rate. The question, 

k g e  in r n i I l i m  "Did the accident at Three Mile Island cause an 
increase in cancer?" can only be answered: not 

IO,m,000: Person become comatose and dies yet. 
within one or two days from 
damage to the cmtral nervous 

or two weeks from blistering of the 
small intestine Nudear disasters such as the explosion at 

Chernobyl, Russia, release lethal amounts of 

I 
350,000: One haLf of persuns exposed wiii 

die in the first 60 days fmrn 
damage to the blood and bone 
marrow. The persons that survive 
will experience various degrees of 
n a w a ,  vomiting, diarrhea, 
reddening of the skin loss of hair, 
biisters, dwease in number of 
b i d  and bone marrow cells and a 
decrease in resistance to 
infeaions. . 

system. 
Chernobyl disaster killed many, but 

1p00,ooo: Person wiu imrnediatel y experi threatens even more. 
ence nausea, vomiting, and 
diarrhea. Death will foItow in one 

100,000: Person will not notice any e f f w  
although there will be a decreasd 
white cell count. There wiIl be an 
increases probabi tity of leukemia 
and liEe shortening. 

iadoacfihty into the atmosphere. It is esti- 
mated that those in close proximity to the zcci- 
dent received more than 300,000 millhems of 
radioactivity as evidenced by the high fatality 
rate in the town proper. Chernobylians began 
showing up for treatment within hours of the 
tragedy exhibiting cysts, blisters, bleeding sores 
and a multiplicity of gastrointestina1 acute dis- 
orders including bloody vomiting, severe 
cramps, extremenausea and horrible pain. Years 
after the accident, the high incidence of leuke- 
mia and cancer are constant reminders of the 

10,000: Birth defects m early embryo importance of nuclear power plant safety. 
stages. 

I Three Mile Island - Five Years Later I 

I "Hanisburg, September (1985) - The state 
Health Department said in a report today that it 
has found no evidence of increased cancer among 
area residents due to the 1979 accident at Three 
Mile Island but hat long-range monitoring wilI 
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111. SOURCE MATERIAL ON INSECTlCtDES 

Insecticides 
There were two types of insectiu.des used 

during the 1950's to control the spread of in- 
sec&, the chlorinated hydrocarbons such as 
DDT and organic phosphates such as rnalathion 
and parathion. 

*CkIo~a ted  hydrocarbons are known to 
affect the liver, an organ which cleanses the 
body of toxins and poisons. "Without a 
normally functioning liver the body would 
be disarmed - defenseless against the great 
variety of poisons that continually invade it. 
..the Liver deak with the majority of the toxic 
materials to which we are exposed. A liver 
damaged by pesticides is not only incapable 
of protecting us  from poisons, the whole 
wIde range of its activities may be interfered 
with. ..it is interesting to note the sharp rise 
in hepatitis that began during the 1950's. 
Cirrhosis also is said to be increasing. 
"(SSP192) Chlorinate hydrocarbons also 
affect the nervous system. "As for DDT, the 
firs: of the new organic insecticides to be 
widely used, its action is primarily on the 
central nervous system of man; the cerebel- 
lum and the higher motor cortex ... abnormal 
sensations as of prickling, burning, or itch- 
ing, as wel l  as tremors or even convulsions 
may- follow exposure to appreciable 
amounts, according to a standard textbook 
of .toxicology." (p.192SS) Effects of absorp- 
tion of DDT through the skin were described 
by two BritishScientists who descxibed their 
symptoms: "The tiredness, heaviness, and 
aching of limbs were very real things, and 
the mental state was also most 
distressing ... extreme irritab ility... grea t dis- 
taste for work of any sort ... a feeling of men- 
tal incompetence in tackling the simplest 
mental task. The joint pains were quite 
violent at times." (dted in SSpl93); Having 
applied a solution of DDT and acetone to his 
skin, another researcher experienced con- 

stant aching in limbs, insomnia, nervous ten- 
sion, feelings of acute anxiety and "spasms of 
extreme nervous tension." 

Organic phosphates destroy enzymes which 
are necessary for the proper functioning of the 
nervous system. Chemicals called neurotrans- 
mitters are required to pass a nervous impulses 
from neuron to neuron. Kowever when the 
nervous impulse is completed the neurotrans- 
mitter must be destroyed, otherwise, impulses 
would continue to h e  between neurons even 
when there was no initiating event. Acetylcho- 
h e  is a neurotransrnitter which passes impulses 
between the brain and the muscular system. If 
the acetylchohe is not destroyed after a muscle 
moves then "tremors, muscular spasms, convul- 
sion, and death quickly result. 

This contingency has been provided for by the 
body. A protective enzyme called cholinest- 
erase is at hand to destroy the transmitting chemi- 
cal once it is no longer needed .... on contact with 
organic phosphorus insecticides, the protective 
enzyme is destroyed. [Organic phosphates] re- 
semble the alkaloid poison muscarine, found in 
a poisonous mushroom the fly arnanita". (SSp29.) 
... A chemist, thinking to learn by the most direct 
possible means the dose acutely toxic to human 
beings, swallowed a minute amount ....p aralysis 
follows so instantaneously that he could not 
reach the antidotes he had prepared at hand, and 
so he died." 

Other reported symptoms of organic phosphate 
insecticide poisoning include numbness, mus- 
cular weakness, tremors, convulsions, paralysis, 
depression and a sense of mental incompetence. 
(RSSp.98) 

*Both chlorinated hydrocarbons and organic 
phosphates have been shown to interfere with 
enzymes necessary for the production of ATP 
from ADP. Cancer and congenital deformities 
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may develop- DDT and several other insecti- * Effects on Fish: 1 
tides were shown in 1960 to cause turnors in 

Pesticide Pemntrgc ot Pcrcenlage d Perrcecagc of 
laboratorv animals. Infertditv mav result from 
a lack of A T P ~  the fertilized eggJ' High levels Conccntratlon 

Fenilc-Eggs - r- + ~0na.1 L W ~ ~  Normal Jwcniln 
of-DDT have been found in bird and mammal 
eggs.(RSSplOU) "Knowing that DDT andoher ,, 86.9 13.8 

d o r i n a  ted hydrocarbons stop the energy pro- 
ducing cycle by inactivating a specific enzyme au - 97.7 2x6 

... it is hard to see how any egg so loaded with 
xesidues could complete the complex process a10 99.1 1w.0 

of development. 

''..scientists were aware of the reproductive 
problems faced by large predatory birds and 
were reasonably certain that DDT was in- 
volved. Osprey's and bald eagles were se- 
verely contaminated by pesticides and had 
massive reproduction problems. Experiments 
were begun with the new breeding colony of 
kestrels (small falcons) in an attempt to eluci- 
date the problem. Before the results of these 
experiments were available, a British scientist 
reported that eggshell weight in European 
birds of prey had decreased since the introduc- 
tion of modern pesticides. The work was soon 
repeated in the United States by a goup  at  the 
University of Wisconsin. Thus, shell thinning 
was shown by correlative data to be a major 
mechanism of pesticide impact on wildlife 
pop ula tions. "(SSRp96) 

Eflccts of Pesticide on Early LifC of Fathead Minnow 

"Problems caused by pesticides," Environmental 
Science, Person 

"The chlorinated hydrocarbons became the 
most important group of insecticides. They 
were succ~sful because-they were cheap 
and easy to use; they killed m y  different 
kinds of insects; they continued to kill in- 
sects long after they were applied; they 
weren't washed away by the rain. The first of 
the chlorinated hydrocarbons was the chemi- 
cal dichlorodphdy-tridoroethane, more 
commonly known as DDT. 

'When the synthetic pesticides first appeared, 
doctors had visions of no more diseases 
spread by pests and farmers imagined a day 
when no more pests would harm their crops. - 

Unfortunately, neither vision came to pass. 

"Superbugs: When insects are sprayed, a 
few of the insects become resistant to the 

6s pesticide. The resistant insects may mate 

1 18 188 
with other 'resistant insects..The new gm- 

D O E C P P I . 0  - eration of insects will have many more resis- 
tant insects. Unaffected by the spray, they 

Graph depicting the relationship of DDE (a breed and reproduce. Most of the insefts in 
breakdown product of DDT) and eggshell the next generation will be resistant." 
thickness in brown pelicans.(SSREp.99) Superbugs result and are tougher to get rid 

of. 
Ground water contamination: Because pes- 

tiades produced before and during the 1960's 
were water insoluble, they probably were not Bioaccumulation: "When pesticides like 
anenvironmental problem. Ground water con- ~ D ~ a r e  carriedinto fakes and streams, much 
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of the chemical is deposited in the soil at the 
bottom of the water or absorbed by organ- 
isms living in the water. Cell membranes 
are made out of protein and fa t  The chIori- 
nated hydrocarbons are easily absorbed 
through the cell membranes of the aquatic 
organism. 

"Most organisms do not have the enzymes 
needed to break down the pesticides. ..the 
pesticides begin to accumulate in the organ- 
isms. As the pesticide moves up. the food 
chain, it becomes more and more concen- 
bated. This is called bioaccumula tion. 

In 1957 a study at California's Clear Lake 
showed that fish eating birds contained 50 
times the concentration of pesticides as did 
the fish they fed on. 

'The populations of some species of fish- 
eating birds, such as ospreys and eagles, 
began to decline. h Connecticut one colony 
of ospreys declined from 200 breeding pairs 
in 19398 to 12 pairs in 1965. Scien&ts fre- 
quently found broken eggs and eggs that 
did not hatch." 

Pesticide Poisoning 

"h 12972 the World Health organization 
estimated that 500,000 people were vict ims of 
psticide poisoning, and approximately 5,000 
people died. During 1977 more than 1500 
cases of pesticide illness were reported in the 
state of California. Almost half of these ill- 
nesses involved farm workers, most of the 
workers were pickers. 

"Most agricultural pesticides are applied by 
airplanes. A study of aerial spray pilots (crop 
dusters) conducted by the FAA showed most 
of the pilots had mild to moderate symptoms 
of pesticide poisoning. 



IV. SOURCE MATERIAL ON AIR POLLUTION 

The effects of a ir  poliution bronchitis and pneumonia increased among 
sbme animals at the zoo. 

On people: "On December 4,1952 a large mass 
of coId air began to spread aaoss Britain. Late 
in the evening and early the next morning, fog 
began to f o r n  At first it was just another 
London Fog. But when the city awoke, tons of 
m ke from millions of coal stoves poured into 
the cold, foggy air. Power plants added more 
smoke as people began to use more electricity. 
As people went to work, their cars and buses 
added more pollutants to the cold, morning fog. 
jhroughout the day, the cod furnaces of the 
factories and industries added their share of 
smoke. 
me fog became contaminated by the smoke. 
b mixture of smoke and fog later became 
born as smog. It was difficult to see across the 
wt For several; days, it was necessary to use 

On plants: "PIants filter the air. They fre- 
quently show the effects of pollution before 
animals do. ... When Landscape designers select 
p1ant.s for areas with heavy traffic patterns, they 
frequently choose the @go tree. The grnkgos 
is more resistant to poUu tion than many other 
species- 

5uI fu r  dioxide enters the pores in the leaf 
along with the carbon dioxide. As the cells die, 
damage can be seen as dried, whitened areas on 
the leaf. Even if no damage is SW., ssulfur 
dioxideinterferes with growthand decrease the 
yield of some plants 

"Nitrogen dioxide and ozone, both present in 
photochemical smog, cause leaf damage and 
retard the growth of some p1ants." 

be car's headlights to drive. Even street lights 
were needed. Death of the  Mountain 
W i h  twelve hours the first people began to 

die the time the winds came and the smog h 1897 the New Jersey Zinc Company was 
p out '0 ''at many F'eoF'" we'' 'U. formed by jo-g of several compa- 
be death rate 'Iimbed the few nies. A site was needed for a new 
i4eksf resdhg in some four thousand plant. At the the ore is heated to 
, is asmall tomontheMonon~ahela the minerals, me smelter must be 
liver in It lies in a sur- located near the ore supply and be near a good 
/ounded by hills and hada steel mill,= plant that source of hel. 
~ a d e  sulfuric acid, and a zinc reducing plant. A was along the Lehigh in 
be major source of energy for these industries It was named Palmerton for 
m In October/ 19481 a'er &lee of Stephen S. Palmer, he president of the  corn- 
nog-frlled air, many people complained of pany.. ... The Blue Mountain, just south of 
ht irritation, hoarseness, coughs, shortness Palmerton, is no longer the beautiful landscape 
Ifbredth' and nausea' One third of the 14f000 that Stephen Palmer knew. It is covered with 
leople living in Donaora became and seven- the sun-blea&edskeletons of dead trees. Nearly 
r e n ~ o ~ ' e  died- Thenomd death rate 1200 aaes d fie is severely eroded 
WO. and supports little or no plant growth ... 

For many years the mountain and the ton 
0' all~l'IIaIs: "During fie 1952 London disas- have been exposed to air po~ution and bdus- 

cattle show was in progrw. There were hial waste from the zinc plant. Zinc ofide, 
ttle being exhibited. Five of these died, 52 cafiUM, lead and other air pol~utants have 

ill, and had to be be, deposited the soil. Labmtory studies 
h sheep and swine showed no effects. The Show that he high leveI of zinc in he K7il brses in London showed no effects. Cases of pre, t, the ge-ationofseedsbyinhibihg 
l 
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root growth. The site of the world's largest ind us tria I acci- 
A recent study determined the level of heavy dent was the Union Carbide Pesticide Plant in 

metals in white-tailed deer shot by hunters in Bhopal, India. On December 3,1984. water acci- 
the area near the smelters .... Concemeatiom of dentally entered a tankcontaining methylisocy- 
cadmium, lead and zinc were higher in deer anate (MIC), a chemical used in making pesti- 
killed near the smelters. Older deer had higher cides. The chemical reaction caused the pres- 
levelsof cadmium in the kidneys that the younger sure in he underground storage tank to increase- 
deer. The safety system failed, and the very toxic MIC 

gas filled the air. 
Some of the MIC broke down into hydrogen 

Disaster in Bhopal cyanide, a poison used in the Nazi gas chambers 
in World War D. Unfortunately no one realized 

"It came on the evening wind that drifted this, and a cyanide antidote was not used. GOV- 
through the shantytowns .... The lucky ones, ernment figures show that 2,500 people died, 
alerted by the suffocating odor, escaped. Thou- andanother200,000peoplewereaffected. People 
sands did not Some perished in their sleep. are still dyingbecause of lung or heart problems 
Others awoke, and nauseated, their eyes caused by the gas. Somecomplain of chest pains, 
on fires and their lungs filling with fluid until breathlessness, and painsin their muscles. Those 
they could no longer breathe, dying fromexpo- with Iung damage cannot get enough oxygen 
sure to a chemical few had heard of in perhaps for hard physical labor. 
history's worst industrial accident." 
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I V. NEWSPAPER ARTICLES COLLECTED IEl THE AFTERMATH 

OF THE SILENT SPRtNG 

I Outbreak of hepatitis puzzles 
physicians + 

o h  Rynn has been practicing medicine in 
area for more than 30 years. He has treated 
share of mumps, measles and chicken pox 

and occasionally he diagnosis hepatitis, a dis- 
ease of the liver. But Dr. Flynn is puzzled. Dur- 
ing the past few months he has diagnosed hepa- 
titis in no fewer than 17 people, 4 of whom are in 
the same family; When he arrived at the Smith 
farmlast week for a housecall, he was puzzled to 
find John Smith, his wife and his two children 
exhibiting symptoms of hepatitis. Dr. Flynn has 
contacted the Center for Disease Cone01 in 
Atlanta, Georgia. They are to send an epidemi- 
ologist to investigate. 

Town cierk quits job, Iooses pension 

Stephanie Collins, just weeks before official 
retirement, has suddenly quit her jab. "I just 
don't want to work anymore ... I f e d  me I'm 
jumping out of my skin. I am making too many 
stupid mistakes" she expjained. What makes 
this situation particdarly bizarre is the fact that 
Mrs. Collins stands to loose half of the pension 
she would have gotten had she retired 3 week 
from now. When reminded of this she said in a 
weary voice "I just can't handle the job any- 
more" 

Help Wanted Advertisement 

I Help wanted: experienced crop dusters. 
Apply Ace Crop Dustmg, County Airport. 

County suicide rate explades. 

I There were 7suicides here iast month. "That is 
more than we have seen in sevm years" com- 
plained county coroner Lou Phips. "Maybe its 
just a coincidence, but  something's definitely 

I wrong here" 

I Local artist loosing his *touchn 

Renowned landscape artist Paul Jones, best 
known for his stylized paintings of corn and 
wheadields, was taken suddenly ill last week 
"My right arm went numb, I started shaking, I 
dropped my brush ... I barely had enough energy 
to reach the barn and call for help" he related to 
me as he convalesced at the hospital. Doctors 
are not sure why his hand is numb or why he 
periodically starts shaking- Theysuspect a neu- 
miogical problem and have sent for a neurolo- 
gist- 

"Herculesu described by CAD at 4H 
club fete 

The County Agriculture Department intro- 
duced farmers and other interested parties to a 
new strain of fly they have nicknamed "Her- 
cules". Members of the 4H club proudly b- 
played trapped specimens of Hercules -so 
named because they survived this annual 
insecticide "foggingH- during their annual end- 
of-slunmer barbecue. 

New woes at the county zoo 

Only last month the county zoo sadly an- 
nounced Lhe death "Sabo", its prize gorilla, from 
what appeared to be "depression". He just lost 



interest in food and showed no enthrisiasm for 
anyone or anything. To add to the zoo's 
troubles, Yesterday, the zoo, long a sanctuary 
for the region's birds, announced its eagle 
population had fallen on hard times. Accord- 
ing to ornithologist Todd Graham, "For a 
number of years the variety and number of 
birds nesting in our sanctuary has dedined. 
But this year we are faced with a tragedy" It 
appears that only a handful of eagle chicks 
were borne. Graham blames the problem on 
eagle =shells which, he says, are lately too 
thin and fragile to survive. 

Clean air study gives "thumbs up" 

norms". The report went on to praise local tom-  
ships for effectively controlling the amount of 
soot and oher airborne products of combustion 
released into the abnosphere. 

Problems at Golden Pond 

John Brown suspected that something was 
wrong out at Golden Pond. For years he has been 
happily fishing there. Recently, he can't catch so 
much as a minnow. Local wildlife management 
officials ran a test on the pond and found con- 
tamination. The identiy of the pollutant has not 
been found yet, however, powerboats will not be 
allowed out on the lake for the time being. 

I State measurements of airborne toxic polluut- I 
ants reveal the county is "within established 
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1 Science/BiologylSocial Studies Grades 8-10 1 

LESSON 

INTRODUCTION TO CONTENT AND THtNKlNG SKILLPROCESS 

Can you think about a time when you thought that something was going to happen but it 
didn't? Write down what you thought would happen and then what actually happened in 
youx notebooks Why do you think what you expecied didn't happen? Discuss this with your 
partner and then write why you think what you expected didn't happen in your notebooks 
After a few minutes ask for three or four examples and list your students' rsponses on the 
chalkboard or on newsprint. Now discuss with your partner whether there was anything you 
could have found out beforehand connected with why you think the event didn't happen that 
could have made you realize that it might not happen. Make a list of things you might have 
found out in your notebooks. 

When you think that something will happen before it happens, you are making a predidiotr 
That means that predictions are always about the future. W e  can't know the future the way 
we know what% happening now, but we can find things out now that indicate whetherwhat 
we predict is likely, unlikely, or uncertain. n o s e  things that you could find out now that help 
you decide how likely a prediction is count as evidence fox or against the prediction When you 
think about how likely a prediction is and base your judgment on evidence, you are practicing 
m'ticul thinking. Go back to what you have written in your notebooks and attach the 
following labels to the different items: 

Your Pxedidon 
What havpened 



PREDICTION 

likely, or would become either unlikely or uncertain, ask why. 

Why do you think that predicting accurately is very important? STUDENT ANSWERS VARY BUT 
>SObET&ES INCLUDE: You mighf mke plans based on your prediction a d  then be dkppoinfed.  You 
'might get hurt if you predict that something will be safe and if isn't. You mld end up doing things that 
you don't h e  to do, for example if1 think if is going to be cold and wear my coat, hf if fums out to be 

,' wann I rmlly didn't have to wear my coaf. What should you do to make sure your prediction is as 
I a c k t e  as possible? STUDENT ANSWERS SO- INCLUDE: You should hy to find out in 
a d m e  if anything might cause your prediction to bemistaksl. You should looking fo remihce  that your 
'pradicfi~n may UY mny not furn out the way you think if will- 

Let's put together some of these ideas about how to 
make skillful predictions. We'U make a thinking 
map that can guide us to make more accurate predic- 
t ions The thinking map contains questions to ask 
and to answer carefufLy as you are making a predic- 

+ tion The map helps you think critically about your 
I prdictions If, as you use this strategy, you find that 

your prediction is not accurate, you should then 
modify it according to tfie evidence you have. 

I SKlLLFUL PREDICTION 

1 1. What might h-n? 

2 W b t  evidence might au get that wodd 
i n d a b  mpt this pdiction is guy-? 

3. W widen= Is avaItable that is Mewant 
to whther h e  prediction is llWy? 

4. Eased on the evidence, is the prediction 
like4y, uniikely, or una-min? 

Let's use these ideas to think about a really simple prediction If you are going outside and 
it's sunny, you may predict that it is not going to rain and decide not to take y o u  raincoaL 
When you see that it's sunny, that is your evidence for thinking that it will not rain. Is that a 
good reason? Why? No. Lots of fimes when if3 sunny if gets cloudy and rains. 

I If you hear on the radio that thunderstorms m11 move into your area before youget back from 
school, how might that influence whether or not you take a raincoat? Why? Students often 
respond that the report would change their minds and that they might decide to wear their 
raincoats. R e y  sometimes say that they remember times when they got wet in an unexpected 
storrn. Whose prediction is more reliable: youts ox the weatherperson's? What reasons might 

1 you have for reconsidering your prediction of sunny weatfier? POSSDLE ANSWERS: W m h  
' reporis are based on records and obseraations with eequipm f that iue don't commonly have. The weather 

s h e  bases ifs predictions on conditions in a larger area fhan we can see. Ail of this usually proaides 
d e n s e  t h f  is bet fu  than just mitcing ihf if is sunny. 

Whatinformation might help the weather service to predict precisely when it isgoing to rain? 
IVSSIBLE IU\ISWERS: ln fwmation about the speed of an apprmching fion f, the difiuencs in h a n r e i r i ~  
pressure on eifher side of a front that may infIuence its inimify or speed, records of the spmi of 
opprmching storms based on pasf ems. 

THINKING ACTIVELY 1 
Among the many things that we predict, change is one of the most frequent concerns of ours, 
The weather is one good example, but there are many others Where science comes in is in 
studying how things change so that future changes axe predictable and we can prepare for 
them You have been reading in your textbook about how populations change in relation to 



their food supply. For example, when &ere is a shortage of food, the population of an& 
that feed on that food tends to shrink; when it is abundant, growth is evident Suppose 
the food supply is constant, however: WU the population grow at a constant rate? S 
are often quick to realize that other factorsmay play a role in determining thesize of a pop 
They mention things like disease, or the migration of predators, as other factors that can eff 
the size of a population. 

kt's consider a spe&c case of human population growth - the growth in the size of 
population of a major city. For example, L a  V q a s  is a city on the move. It's populatio 
growing more rapidly than any other city in this country. I t  is now a Little over a million. B 
25 years ago in 1972 the population of Las Vegas was approximately 5OQOOO. Most of 
increase was due to peuple moving to L a  Vegas from other places in the United States. WO 
with your partner and construct a graph that will project the population grow& of L a  
at the same rate over the next 25 years After a few minuts ask for student responses a 
student displays of their graphs. Most students project a doubling of the pop& tion of Las 
over the next twenty-five years and use either a bar graph ora line graph to illushate this, 
might be interested in these projections? STUDENT ANSWERS VARY BUT TYPICALLY INCLUDE 
Cify p h n m  who hcul fo plan fbr a d e q ~ ~ f e  ru& and parking spaces, ten1 esfafe h e b p e r s  who wen 
thinking nbouf inoesting in property and budding new homes, casino owners, Jaod chains like Stop and 
Shp who had to phn locating new stores in the area. 

If you were one of these people, would you rely on these projections? Why or why not? While 
oftensome students say that they would,sorne students r m p e  that these projections assume 
that factors h t could change the population growth rate are conshnt through this period, and 
that there may well be things that could happen that would change the population growth rate. 
mey are not sure how reliable these projectionsare. When this response is given ask thestudents 
what factors they can idenw that might change the growth rate either up or down Ask thz 
students to work in pairs again and to brainstorm at least five such factors. Then ask for repox%, 
accepting only one item from each group until most of the groups have reported, then solicit any 
additions from any of the groups that wish to add items to the kit. Write these ona Wparency 
or on the chalkboard. POSSBE ANSWERS: Land fm expanding the city may not be available, fhe death, 
rafe rnighf go d m  because ofadvances in medicinemm fhe next 25years, there mighf bea s m i ~ u s  medical 
epidemic over the next 25 yeurs that would Icill iofs ofpwple in Las Vegas, the gmmrnmf might declan 
casinogambling illegal, fhu.e might not be enough wafer in thedeserf around Las Vegasfir all thmpeople, 
people mighf feel pretty comfortable in Las Vegas and might m k z a  laf ofmoney, and mighf decide fo ban 
larger families. 

In order to gain more confidence in  these projections, therefore, what would you have to find 
out? Shdents wually respond quickly that they would have to find out that these things were 
not going to happen. ReaIktically we can't find out now that these things are definitely no1 
going to happen because they are in the future. Think about our earlier discussion ai 
prediction, how eve^ What might be available to us now that can help us with thw 
predictions? Students usually respond that we could get evidence now that indicates how likely 
or unlikely these things are. If they are having bauble responding, refer thm to the thinking map 
that was developed earlier about skillfid prediction When students recognize that they migh 
get evidence that would help here, ask them what they would do about their predictions oi 
population size if the seems to indicate thathatsome of these inhibiting factors are probabIy going 
to occur, or that some of the accelerating factors were probably going to occur. Students u s d y  
respond that we should then we should adjust our predictions downward or upward accord- 
ingly. In the same spirit students also usually acknowledge that igf the evidence indicates that 
these factors will probably remain as they have been over the past 25 years, we should keep the 



projections the way they are now. You can sum this up for the ciass by saying something like: 
Overall, then, when we get evidence, we can weigh the factors that we think wiil push ~e 
population of Zas Vegas upward beyond our projections against those h t  we think will push 
the population downward, and come out with a result- When we do this we can have more 
confidence that our predictions of population growth in Las Vegas to are reliable. 

Let's shift our focus now and do the very same thing with the overall population of human 
beings on the eartk For this activity we wi l l  also develop some graphs of human population 
growth, but in addition use a special. graphicorganizerwhi&rep~sentsfie thinking strategy 
forsEIffil prediction we have been discussing. This will enable us to make some judgments 
about the likely population growth trends of humans in the future. First, however, let's think 
about the main factors that contribute to changes in size of the human population, They are 
clearly not connected with the migration of people from one place to another, as they are in 
Las Vegas. What do you think the main determiners of the growth in human population are? 
Students are usually very quick to recognize that the number of people born and the number of 
people that die are the main determiners of population change. Let's consider just these factors 
fora moment If the number of births in any given period equals the number of deaths, what 
effect will this have on the size of the human population? Most students recognize that this wiU 
keep the population stable; it will not grow or shrink during ths  pend. However, this is not 
the way things are on Earth. In fact, for every human being, given the birWdeath ratio, two 
new hum- are added to the population Let's 
figure out how the human population grows rela- 
tive to the bkth-death ratio. Let's suppose that we 
start with 50,000 people, and that the population 
daubles over 100 years. Then, after 100 years, how 
many people will there be? 100BOU people. Then 
suppose that in the next 100 years ihis population 
doubles. What will.be the population then? 200,000 
peopk. In the next 100 years? 400,000 people. based on 
this progression, draw a graph of the increase in the 
human population for 5000 years. Students typically 
come up with versions of a standard '7" graph for 
population growth. What you have drawn is called a 
"J" graph and it represents growth that is called 
"exponentiaL" That means that the population in- 
creases by doubling like from 2 to 4 to 8 to 16 to 32 
e f ~  Actually, that is what the graph for human 
population growth looks like. Here is one that rep- 
resents things the way they have been on the earth 
since the beginning of human history: 

Now let's figure out what this all means and do some thinking about it. Based on this graph, 
what is the size of the human population now. About 5 billioll people. What will the population 
be in 2017? About8 billion. And in 2051? Abouf 16 billion? And in U)90? About32 billion pwple. That 
represents a lot of people, approximately ten times the number of people on the earth now. 
This is what people mean by the "population exp1osiam"This was not something that people 
were concerned with in the 1700s and 1800s, but you can understand from this graph why we 

. are concerned about this now. If the human population growth continued at this rate for 
100,000 years can you imagine how many peaple,there would be? People would, in fact, fill 
every space in the known universe! For now, though, i t  hoks  like, at this rate, sometime soon 



human beings will fill up all thespace on the EarthThinkaboutthis fora few seconds;(pause) 
How many of you think this is likely?Most studentssay that this couldn't happen Why do you 
&ink that this would not be a very good prediction? Work with y o u  partner again and think 
about what would probably prevent such a huge population explosion. Make a list of four 
factors that might influence how much the human population grows. After a few minutes ask 
for responses from the teams, allowing only one item to be mentioned per team. Write these on 
the chalkboard or on a transparency under the heading "Factors T h t  Might Influence Human 
Population Growth" STUDENT ANSWERS USUALLY INCLUDE: We might mn out of food. There 
wouldn't be enough air fo breafhe. We might fight wifh each other nnd kzll each ofha  mer scarcer and 
scarcer resources. We might mn  out of material fo fight diseases wifh. We might poison the atmosphere 
wifh more and more carbon dioxide, carbon rnunoxzrie, and other things like these that would kill a lot of 
people. The Earth might gef huffer and the heat would kill us. 

If such a huge population explosion that would fill all the space on the earth is prevented by 
these factors, what do you think might happen instead? Let's look at some information that 
we have about other Living things to see if we can get some ideas about what might happen 
to humans. Divide the class into three roughly equal and balanced groups of students and have 
them do a "jigsaw" by reading three different selections and then reporting on the situation they 
describe to the class. Give the first group of students t he  selection on the growth and subsequent 
levelling off and stability of a population when it reaches the carrying capacity of the environ- 
ment and zero population growth resulk-Ask them to graph the situation dsuibed. Give the 
second group of students the selection dsmibing experiments with the growth of bacteria and 
ask them to graph the population growth and subsequent d&e. Explain to them that when a 
population expands rapidly Like this and then dies off population experts say that tkte population 
has ''crashed." Finally, give the selection on the fly experiment in which overshooting of the 
carrying apacity was induced, leading to undershooting, and then to overshooting and 
undershooting in a recurring pattern. Introduce them to these terms. Ask each group to report 
and to exhibit the graphs that represent the population growth in each situation. 

kf's now hy to predict which trend is the  most likely scenario for human population growth 
- the pessimistic prediction that at a certain point our population will crash, the optimistic 
prediction that we will reach the carrying capacity of our environment and attain a stable zero 
population growth, or the population 
oscillation represented in the  third graph 
Use this graphic organizer for predic- 
tion Each group should write fie sce- 
nario they studied, applied to the human 
population, in the box on the left for 
what might happen. For example, the 
group that studied the experiment with 
bacteriashould write, 'The human popu- 
lation will crash," and the other p u p s  
should write similar predictions that 
match the situations they have studiedin 
the first box on their diagram, Tn the 
boxes under possible evidence write what 
information you might get that would 
tend to suppod the likelihood of this prediction. For example, the first group might write in 
one of the boxes under "Possible Evidence" that the food supply forhumans is finite, limited, 
and dues not grow. After your group has written in the boxes a number of possible facts that 



(INFUSING I HiNKING INTO INSTRUCnON-SECONOARY PREDICTION 

would make your prediction likely, we will pause in this lesson to give you a chance to g a ~ e r  
information ta determine whether what you have written in the possible evidence boxes is in 
fact the case. Lf you find that i t  is, write that in the actual evidence box next to it and put a pIus 
in the column next to the information, indicating that the evidence you have found counts in 
favor of the likelihood of your prediction. Use your textbooks, other resources in class, and 
the school Libray to research the evidence. Record what you find in your graphic organizer. 
Then your group will reconvene and share what they have found After all of the actual 
evidence is recorded your group should rate the predicted trend as likely, unlikely, or 
uncertain. Student responses vary, but many students find that there is potential for increasing 
the food supply through natural (e.g. ocean fanning) as well as artificial means (e.g. genetic 
engineering), but recognize h t the planet d o s  have a limited capacity for producing fovd, h 
addition, they find that food productionhas, indd,inaeased so that, while hunger and famine 
still exists on the planet, there is a general trend towards decreasing world hunger and increasing 
the availability of food to those who need it. They also find that techniques like fish farming and 
genetic engineering has inaeased the supplies of some foods- On the other hand, many students 
become concerned that pollution of the environment is having an adverse effect on some foods, 
making them less available, if not inedible (e.g. fish from heavily polluted lakes)* On the other 
hand, they also note a trend towards greater and greater pollution of the environment in ways 
that directly affect human beings (e.g- air pollution and an increase in lung cancer and 
emphysema). Advances in medicine sometimes suggest to some students that such trends may 
be counterbalanced by our ability to m e d i d y  remedy problems that hu&ns face as the result 
of the incfeased toxicity of the environment. In addition, same students note that the trend 
towards better and better ways of mveuing in space provlids some evidence in favor of a 
stabilization of the population on Earth as more and more people may become space travellers 
and colonizers of other planets. Finally, birth control methods and attempts by some govern- 
ments to limit famiIy size is noted as a possible trend that also counts in favor of stabilktion of 
the population In general, students conclude that while there is, of c o w ,  a great deal of 
uncertainty with regard to human population growth on Earth, a population crash is somewhat 
less likely thanzero population guwth,but tha t ~heosdl~ationmodel is probably themost likely. 
Resulting graphic organizers are reprinted on pp- --. 

THINKING ABOUT THINKING 

What did we do in this activity that is different from the usual ways you make predictions? 
POSSmLEMSWERS: Usually Irion't thinkabout w h e i h  my predicfiorrs are acnrrafe, Ijust make them. 
Irately ask whethm there is any evidencefor my predictions when I thm.  Inmercompare my rmuns  
fir my prediefions with the infmmation 1 think I would need fu m& a goad prediction. 

In yaur own words, construct a thinking rnap of skillful prediction that you can use in the 
futuce to be SW that yaur predictions are as accuate as possible. Discuss with your students 
how the methods they sketchin their thinking maps produce predictions tha taren't just guesses. 
Ask the students to wr i te  their thinking maps in their notebooks for future reference. U there are 
differences between what the students produce, ask thexn to discuss these differences. 

When would you use this sfntegy for prediction? In what circumstances might you not use 
it? Discuss this with a partner. Ask students for same of their ideas. POSIBG ANSWERS: I would 
use it when someihing dangmtls might happen, when w h i  lam p ' W 0 n g i s  impohnf to me, and w h  
I haae the time fo gef evidence. Only ~ m d y  would 1 noi use if: when thme is no time to gef fhe iPlfotmation 



I need,and when the prediction is not important; howater, if there wus no time fo get n lot of infomafjon 
and fhe predicfion was importunt, I would do fhe best 1 could. 

- l 
How would using this process affect your confidence in your predictions? How would using 
this process affect your confidence in your decisions? Usually students say that it makes them 
feel more confident in both their predictions and the decisions they base on these predictions 
because they've looked for evidence and can back up their predictions with reasons. 

I APPLYING THlNKllcIG l 
immediate Transfer 

Shortly after this activity on human population growth ask h e  students to do more activities in 
which they use the strategy for skillfd prediction. Here are three possible follow-up activities. 

Scientists are warning us about the possibility of "global wanningr'-an increase in the 
temperature of the Earth due to industrial gasses acting as a blanket in the atmosphere. They 
project that the planevs average temperature could increase by approximately5 degrees over 
the next fifty years. Use skillful prediction to determine the likely impact of &is increase in 
temperature on how we live. 

Choose one of your schools athletic teams that competes with teams from other schools. Use 
skillful prediction to determine the likelihood that your team will have a good record this 
year, 

Use skillful prediction to determine how long it is likely to take you to prepare for your next 
test so that you can do welL 

1 Reinforcement Later  I 
Later in the school year come back to skillful prediction and ask students to review the strategy 

and use it again in activities like the following: 

Apply skiIlful prediction to decide whether a cmntly-endangered species, such as the 
Florida panther, is likely to become extinct. 

- Apply skillful prediction to a recent historical event that you have studied or to some current 
news event to determine what its consequences are likely to be. 
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Sample Student Responses The Population Explosion 





I 
Population Growth on Earth 

10,000 E3C - 2,100 AD 
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Resource Material on Human Population Growth 
Exponential Growth Represented by a J Curve 
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Resources on the Behawior of Populations 

l. Population Stability and Zero 
Population Gmwth 

When the birth and death rates in a popula- 
tion remain constant and the birth rate is higher 
than the death rate, the popuIation grows by 
doubling, from 2 to 4, from 4 to 8, from 8 to 16, 
etc. provided no other factors such as emigra- 
tion influence its size. This is caljed "exponen- 
tial growth." Such growth can be drawn on a 
graph suchas the one on p. 4-42 representing the 
growth of the human population. The popula- 
tion curve on this graph is usually called a r" 
curve. 

Exponential population growth will not go 
on forever. Usually there are fadors in the 
environment that limit the growth of a popula- 
tion, such as the amount of food and nourish- 
ment needed by the individuab in the popula- 
tion that the environment provides. As a 
population's size increases the same rsources 
must be shared by more and more individuals. 
The birth rate may go down because of the 
decreasing supply of resources, and the death 
rate may go  up. When these are in balance, as 
long as the resources remain constant - new 
ones replacing ones that are used up - so that 
they do not drninish - the population may 
become stabilized at some constant size. This is 
called he carrying capn'iy of the environment in 
~vhiCh the population lives. 

Typically, when a population that is not too 
dense grows, the growth is slow at first, but 
then, as numbers inaease, its speed picks up, 
and then, as it approaches the canying capac- 
ity, it should slow, then level off when the 
carrying capacity is reached. When this occurs 
the population has what is called zero popula- 
tion growth. Tfie births and deaths are bal- 
anced so that the population size does not 
change, wen though new members of thepopu- 
lation are constantly being born into it, and 
older members are leavingit upon their deaths- 

2. Population Instability and 
Population Crashes 

Nature is not always as kind to populations 
as they would hope it to be. Sometimes natural 
resources required by a population are quite 
scarce, sometims abundant resources become 
scare because of natural disasters such a 
drought, and could lead to widespread famine* 
Sometimes we humansdestroy or damage nat-u- 
ral resources needed by us or other popdations 
by pollution that is the by-product. of our use of 
heavy industries to provide us with the ameni- 
ties of life such as television sets, washing ma- 
chines, and automobiles. Hence, the carrying 
capacity of an environment could fluctuate con- 
siderably, and, in particular, codd decrease so 
much that a flourishing population might find 
itself on the dedine rather than growing. Tfus 
will occur, typically, when the death rate in a 
population exceeds the birth rate. 

An extreme case of such declines is when a 
population crushes. An experiment h which 
this is illustrated is one in which a single bacte- 
rium was put ina culture flask with a complete 
supply needed nutrients. h half an hour the 
bacterium undergoes division into two bacte- 
ria. After another half an hour each of these 
chvid~,  thereby increasing t he  population size 
to four bacteria. If no cells &e and this repeats, 
the number will double every tw minutes. 
Thus far this population exhibits typical expo- 
nential population growth Mer 9 1/2 hours 
the population will be greater than ,W,000 
indviduak and, as we might expect, in just 
another half an hour there will be 1,000,000 
bacteria. 
In reality, about twenty-five percent of the 

bacteria in the flask die between doublings. 
How does this affect the growth rate of the 
population? Well,as you might expect, it slows 
down the actual growth of the popdation. 
Instead of doubling every half-hour, it now 
doubles every two horn. But this does not 
mean that the explosion of a million bacteria 
wil1 no longer m r .  Rather, it will certainly 
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occur, but it  will take thirty hours instead of 
ten hours. The growth rate of the population is 
still exponential and a J shaped curve shows 
up when it is plotted on a graph. 

So why aren't these bacteria populating the 
whole Earth? The reason is simple In & 
experiment the bacteria were provided ini- 
tially with nutrients heeded for growth and 
reproduction. But there was a finite amount of 
such nutrients presence. As soon as the popu- 
lation reached the carrying capacity of the 
nub5ent.s provided it began to level off. But 
almost at once the population then went into a 
rapid deciine and completely died off. Not a 
single bacterium remained. This was because 
the nutrients were not replenished and when 
carrying capaaty was reached it lasted for jus t 
a moment because immediately theamount of 
food for these organisms declined because it 
was being used by the vast numbers of bacterie 
that had entered the population. Soon it was 
used up. With no more nourishment remain- 
ing the population the death rate increased 
dramatically and the population died off- 

The experimenters tried the experiment 
again but this time reple-2ished the nukents 
for the bacteria. h h  t do you think happened? 
This had no effect on the population, in fad. It 
still crashed following its initial exponential 
growth. What happened indicated dearly that 
there are other factors that limit population 
size-As the bacteria functioned, they,like other 
living things, produced ~ r a s t e  products. These 
are not harmful in small quantities, but with a 
huge population and a confined space, thae 
become toxic. The bacteria poisoned them- 
selves to death. 

because of "poisoning," like the spread of the 
Black Plague in Europe in the middle ages, kill- 
ing over 75 million people. 

An experiment conducted in controlled l a b  
ratory conditions illustrates this type of popula- 
tion change pattern in a pure form. A scientist 
experimented with a population of flies (in this 
case sheep blowflies) by feeding their larvae 
limited arnounks of beef liver while at the same 
fxne feeding the adults unlimited amounts of 
sugar and water. When the adult population 
density was very a correspondingly high num- 
ber of eggs were laid by the flies. The r e d k g  
larvae devoured a l  the food before completing 
their development that would have led them to 
adulthood, and they all died. Adults died also 
through the natural processes they always were 
subject to. Hence, the adult populationgot much 
smaller because no new adults entered the group 
to take the place of the flied that died of natural 
causes. Fewer eggs were consequently laid. This 
meant &at there would be fewer larvae, and 
hence less competition for food. Hence, some 
larvae wereable ko mature inroadults. Thepopu- 
lation size continued to fall because b e  new 
adults were not yet mature enough to lay eggs. 
But when they wue, the adult population in- 
creased again exponentiallv. This process re- 
peated itself again and again. 

An example of the same tvpe of situation has 
been reported from one of the Pribilof Islands off 
thecoast of Alaska. In 1910 fourmale and twenty- 
hvo female reindeer were brought to this island. 
Pn thirty years the population had increased to 
2,000. This exceeded the carrying capacity of the 
environment because there was not enough foud 
for so many reindeer to eat and survive. The 

3. Population Variations because of 
Overshooting and Undershooting the 
Caving Capacity of the Environment 

plants eaten by the reindeer were devoured and 
almost disappeared. As a result, in 1950 the 
population of the herd had fallen to eight indi- 
viduals. Fortunately, with less competition for 

Thus far it has only been in extreme, rare, food, the food gradually re&edh& it- 
and highiy controlled situations (like labora- and the population is on the upswing again. 

e x ~ e h e n b ) t h a t w h o l e ~ ~ u h t i o m h a v e  ~ f i  story of a natural overpopulation, then 
The more pattern is One of decline, adjustment, and now an increase again 

growth and &dine as the carr~lng ca~adq of shows us how fragile a relatiomhip is main- 
an environment fluctuates b e c a w  of varia- tain& between a population and the 
t i ~ m  in m-l conditions that lead to tempo- merit in whih it livg. ~~d a severe rainfall rav shortage# like local Or shortage coindded with the depletion of the 
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natural food of the reindeer that might have intervene where nature fails. As we have done 
killed off this food supply forever. Then there four numerous endangered speaes, we are able 
would be little hope that the reindeer could to step in and provide food where needed. But 
come back relying on nature alone. They this ako points up an important message for us 
would be in the same position as the bacteria as humans in thinking about our own popula- 
in the previous experiment whose popula- tion. Who will skp in to help if we find ourselves 
tion crashed completely. This also points up in the position of the bacteria, or theunfortunate 
how our awareness of these fm@e relation- reindeer, whose food supply no longer exists? 
ships and how they work can lead us to 



Sample Student Responses - Graphs of Population Growth 

G m h  af a Population Reaching rhe hrrying 
ot the tirvimnmenr, then Stlbilirlng. 

Erpbnnnul G m h .  then Zero Popuiztion G m A t  
Mprcsentcd by an S C u m  

GmMh d a Bacterial hpulat ion  
Eumentiaf G t a w t h  Then kwtaion Cr-has 

150 m 
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ROSA PARKS 
American History 

I 

Grades 8-1 2 

1 LESSON -.. I 
lNTRODUCTlON TO CONTENT AND THINKING SKILUPROCESS ' 

Think about a decision that you, someone you know, or someone you have read 
about, has made that was risky, wise, or courageous in light of the person's knowl- 
edge of the possibIe consequences. Students may discuss the example with partners 
and write down what made the decision risky, wise, or courageous in light on condi- 
tions in the incident Briefly discuss three or four examples, asking what knowledge of 
the consequences tells us about the character of the person making the decision. 

h each situation the person could predict that certain things, some of them unpleas- 
ant ones, could happen as a result. What might the person you selected know that 
helped him or her predict the possible consequences? What does that decision tell 
you about that person? In that situation, how important is it to understand the likeli- 
hood that certain consequences would happen? ANSWEE VARY. Students often say 
that it is very important to know whether certain consequences of their choices are 
likely because if-they are very dangerous consequences, the choice may not be a wise 
one. On the other hand, some students say, you have to take certain risks sometimes. 
For example, if someone is injured and you can save them, then your dedsion may be a 
brave one, even if you h o w  that there is a chance you might get injured yourself. 
However, if you knew it was likely that you would be seriously injured and not save 
the person, then your decision would be unwise. So, finding out how likely dangerous 
consequences are is important. 

In this lesson we will. consider what consequences Rosa Parks could have predicted 
as likely when she refused to give up her seat to a white man on a bus in Montgom- 
ery, Alabama in 1955. We will ask whether it was advisable for her to do what she 
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did, and what kind of person this action shows that she is. Let's first think about the 
situation Rosa Parks was in on that bus in 1955. At that time why would black people 
have to decide whether or not to stay seated on buses? Review Plessy vs. Ferguson, the 
1892 Supreme Court decision that supported segregation. Clanfy the legal sanctions it 
gave to "separate, but equal" practices and reshictions in the daily lives of black people. 
YOU may use films or videos that depict conditions under segregation. The videotape 
series Eyes on the Prize, for example, provides significant background infomfion in 
sufficiently short segments for W e  effective use in a standard class period. 
Read the selection from Parfing the Wafers about the Rosa Parks incident 

Here is a short description of the c i r m t a r ~ c e s  that Rosa Parks found herself in on 
that night in Mongomery, Alabama. Please read it for details about Rosa, the bus, the 
driver, and the ckcumstances so that we can think carefully about what consequences 
Rosa Parks could expect to face as she thought about what to do. Give the students the 
short selection from Parting fhe Waters about the Rosa Parks hadent (p. 270 only) 

THINKING CRITICALLY 

W h a t  might Rosa Parks do? List: her options, Solicit responses from the whole class. 
List Rosa Parks's options on the &&board. Correlate suggested options to similar ones 
considered by blacks daily when Living under "Jim Crow" laws. Discuss the powerful 
pressures against taking options that might spare their dignity and discomfort. RE- 
SPONSES MAY INCLUDE, BUT ARE NOT L M m D  TO: Move to the back of the bus, stay 
seated, get off the bus and wait for another one, get off the bus and walk, by to per- 
suade the driver that she should stay seated, ignore h, appeal to black passengers to 
support her, appeal to white passengers to support her, theaten him, act sick, get upset, 
appeal to black passengers to give her a seat, appeal to white passengers to give the 
new passenger a seat, g v e  up her seat and stand next to it in protest, comply and sue. 

1 Let's think about one of these options- staying seated In small groups, make a list of 
all the consequences you c a n  ft-tl'nk of that might occur if Rosa Parks did not give up 
her seat Ask each group to mention one consequence until all groups have reported. 
Then ask for vo1unteers to add others. List the consequences on the chalkboard. RE- 
SPONSES MAY INCLUDE, BUT ARE NOT LIMITED TO: She might be arrested, hurt, or humili- 
ated. The white passengers may reject her. The wfute passengers may take her side. The 
black passengers may reject her. The black passengers may take her side. The driver 
may seat the white passenger as far from Rosa Parks as possible on the same row. She 
may lose her job. She may not be permitted to ride the bus. Her family may be threat- 
ened or harassed. She would keep her dignity by sticking to her principles. It would 
encourage others to change the law. A black passenger may give Rosa Parks a seat. A 
white passenger may give the white passenger a seat She might act sick She might get 
upset. She might become a symbol for change. 

We should also think about how likely these consequences are. Let's think, fox ex- 
ample, about whether or not Rosa Parks is likely to be arrested, if she stays seated. 
We're going to use a graphic organizer for predicting the consequences of options to 
guide us in this thinking so that w e  can keep everything clear in our minds. Write 
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I' &sa Parks stays seated" in the box on the left and "Rosa Parks wiU be arrested" in the 
first b o x  under consequences. You may use different colored markers for each different 
type of item you write on the diagram. Ask the students to follow along in their work 
groups by recording what the class puts on the large diagram on their own 

Does the possibility of being arrested count for or against staying seated? Most 
students indicate "against". Put a "-" in the space to the  left of the box containing "Rosa 
Parks will be arrested"+ 

Is the possibility that she may be arrested significant? Yes. Circle "Will be arrested". 

What evidence would Rosa Parks have to determine whether or not i t  is likely that, if 
she stays seated, she wU be arrested? Example: The bus driver warned her that she 
would be arrested. Write "bus driver's warning" in the top, right box. 

Does the bus driver's warning count in favor or against the likelihood chat if Rosa 
Parks stays seated, she will be arrested? Most students respond that the waning 
supports the likelihood that she will k arrested. Mark the w d g  "+". Repeat the 
question asking for evidence that, if she stays seated, she will be arrested. Mark each 
item of evidence for or against the likelihood of her arrest, or "?" if it is not dear. RE- 
SPONSES INCLUDE. BUT ARE NOT LIMITED TO: There was a law against blacks being seated 
in seats designated by the driver for whites. Others had been meted for similar things. 
The other black riders moved. J i i  Crow laws had been enforced in Alabama. 
After all the evidence has been marked, ask students to weigh the evidence. 

When we look at all the evidence, is it likely, unlikely, or uncertain, that if Rosa 
Parks stays seated that she will be arrested. Most students agree that it is likely. Mark 
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1s it valuable to fake the imporlance and likelihood of consequences into account in 
making decisions? Explain. Students usually respond that it is valuable because you 
can tell how much danger there is in doing certain things, and also how likely it is that 
your decision will have good consequences. 

How would using this process affect your confidence in your decisions? Students 
usualIy respond that they would f e d  very confident since they would have a better 
idea ahead of time about what was going to happen if they made certain decisions. 

What insight did evaluating consequences give us about Rosa Parks' decision that 
we might have missed if we had not examined it this way? ANSWERS VARY, BUT 
USUALLY m a u m  When X thought a b u t  the evidence for the negative consequences 
Rosa Parks faced, I redized that she must have known how likely they were. I saw 
how brave she was in standing up for her d i p t y  by not gving up her seat. 

APPLYING THINKING 

Immediate Transfer 

* Identify examples of decisions that you are in the process of making and use this 
skategy to think through one of them, Students c m  do this assignment as horne- 
work and share their results the next day. 

We are studying Martin Luther King's decision whether to proceed past the bridge 
in Selrna, Alabama, until t h e  Supreme Court d e d  on the constitutiondity of the 
march to Montgomery. Think through th is decision using this strategy for predid- 
k g  consequences. Do you think he made the  right decision? Why? 

We are studying Atticus Finch's decision in To Kill a Mockingbird whether to de- 
fend a black man accused of murder. Use the strategy for predicting consequences 
to decide whether you think he made the right decision? Why? What does this tell 
us about Finch's character? 

Reinforcement Later 

When we study President John F. Kemedyts decision whether to supply military 
support for the Cuban invasion at the Bay of Pigs, use this shategy for predicting 
the consequences of his standing firm to see if you would make the same decision. 
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ROSA PARKS 

On December 1,1955 R o s  Parks left the 
Montgomery Fair department store late in 
the a f t n o o n  for her regd.ar bus ride 
home A1I thirty-six seats of the bus she 
boarded were soon filLed, with twenty-two 
Negroes seated from the rear and fourteen 
whites from the front. Driver J.P. Blake, 
seeing a white man standing in the front of 
the bus, d e d  out for four passengers in 
the row just behind the whites to stand up 
and move to the back. Nothing happened. 
Blake finally had to get our of the driver's 
seat to speak more firmly to the four 
Negroes. 'You Mer make it light on 
yourselves and let me have those seats," 
he said At this, three of the Negroes 
moved to stand in the back of the bus, but 
Parks responded that she was not in the 

white section and didn't think she ought to 
move. She was in no-man's-land. Blake 
said that the white &on was where he 
said it was, and he was t e h g  Parks that 
she was in it As he saw the law, the whole 
idea of no-man's-land was to give the 
driver some distrretion to keep the races 
out of each otheis way. He was doing j u t  
that. When Parks refused again, he advised 
her that the same city law that allowed him 
to regulate neman's-land also gave him 
emergency police powers to enfore the 
segregation codes. He would arrest Parks 
h i d  if he had to. 

Parting the Waters: Ammica in the King 
Years 1954-1963 , Taylor Branch, Sirnonand 
Schuster, New York, 1988 
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ADDITIONAL INFORMATION ABOUT 
THE ROSA PARKS INCIDENT 

From Porfing the Wafers Americn in the King Ymrs 195463 , 
by Taylor Branch, Simon and Schuster, New York, 1988. 

The Claudette Colvin Incident 

On March 2,1955 a handful of white 
people sought fo board a city bus as it 
chugged up Dexter Avenue to the Court 
S-t stop. Peering into the r e h e w  
mirror, the driver saw that the white 
section was full of whites and that both 
the Negro section and the "no-man's 
land" in the middle were full of Negroes. 
The driver turned around and pointed to a 
row in the middle section, ''Give me those 
seats," he said to the four Negro women 
seated there. Two of them moved obedi- 
ently to stand in the aisle, but two of them 
pretended not to hear and stared into thft 
middle distance. The driver, having 
committed himself to ssecure the seats, 
cajoled and warned the two recalcitrant 
women. Then he stepped outside to hail a 
foot policeman, who in turn hailed a 
squad car with two other policemen. Soon 
the policemen began pressuring some of 
the Negro men to g v e  their seats to the 
holdout women. Seeking the point of 
least resistance, they tried to tun a ssege- 
gation dispute into a question of chivalry. 
One man complied, but no one would 
move for the last holdout, a feisty high 
school student named Claudette Colvin, 
who defended her right to the seat in 
language that brought words of disap- 
proval from passengers of both races. One 
white women defended her to the police, 
saying that Colvin was allowed to sit in 
neman's-land as long as there were no 
seats in the Negro section, but another 
white woman said that if Coivin were 
allowed to defy the police, "they will all 
take over," Colvin was crying and mad- 

der than ever by the time the poLice~an 
told her she was under arrest. She 
struggled when they dragged her off the 
bus and screamed when they put her in 
hand&. 

Four days later, the Adv&&m published 
a letter in which one of the white passen- 
gers cornended the policemm for han- 
dling the bus incident without violence, 
without even raising their voices. Mont- 
gomery Negroes, by contrast, disputed the 
need to handcuff a high school girl. To 
them, Colvin had been entided to her seat 
even under the hated segregation law, and '" 
for her to have been insulted, blamed, and 
arrested on the whim of the driver and by 
force of law was a humiliating injustice ' 

not only to her, but to &I the Negro pas- 
sengers who had witnessed the arrest in 
helpless, fearful silence. Prosecutors had 
thrown the book at Colvin, charging her 
with violating the segregation law, as- 
sault, and disorderly conduct. She might 
be going to jail instead of to Booker T. 
Washington High School. ...-... 
On May 6,  Judge Eugene Carter crossed 

up the Colvin supporters with an appeal 
mhng worthy of a fox. He dismissed the 
segregation charge, null i fpg their plans 
to take that issue into federal court on 
constitutional grounds. Dismissing the 
charge of disorderly conduct, he showed a 
willingness to forgive. Upholding the 
charge of assault-the most preposterous of 
the three-he let it be known that he would 
tolerate no challenge to authority. F ' i y ,  
he sentenced Colvin to pay a small fine-a 
sentence so much lighter than anticipated 
that it ruined her martyr status. 
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More on Rosa Parks 
RestIess, King d e d e d  to step up his 

activity in the locaI chapter of the NAACP. 
(King had come to the Dexter Avenue 
Baptist Church in September, 1954.) He 
gave a stirring speech at one of its small 
gatherings and then accepted a position 
on the executive c o ~ t t e e .  HIS letter of 
appointment came from Rosa Parks, 
secretary of the chapter. A seamstress at a 
downtown department S tore, Parks made 
extra money by taking in sewing work on 
the side She had come into the NAACP 
through E.D. N i  who served as a 
chapter president for Eve years before 
stepping aside for a friend Her back- 
ground and character put her m y  
astride the class fadt that divided the 
politically active Negroes of Montgornery. 
Had the professionals and the upper strata 
from Alabama State taken over the organi- 
zation-as they were threatening to do now 
that the Brown  case brought fresh excite 
ment to the NAACP-Parks might well 
have been replaced by one of the college 
trained members of the Women's Political 
Councii. As i t  was, she remained the 
woman of Nixon's d r d e  most congenial to 
the Council. members. She wore rimless 
spectacles, spoke quietly, wrote and typed 
fa;ultless Ietters on her own, and bad never 
ben known tc lower herself to factional- 
ism. A tireless worker and churchgwr, of 
working-class station and middle-clas 
demeanor, Rosa Parks was one of those 
rare people of whom everyone agreed that 
she gave more than she got Her character 
represented one of the isolated high blips 
in the graph of human nature, she served 
as a teacher a ~ ~ d  mother figure to the kids 
of the NAACP Youth Council, who met at 
a Lutheran church near her home. 

The Smith Incident 
In October (19551, while King was off in 

Georgia for a week, living and preaching 
with Walter McCall, a white woman 
boarding the Highland Avenue bus asked 
the driver to make Mary Luuise Smith 
vacate a seat for her. Smith refused, was 
arrested, convicted, and fined nine dollars 
under the segregation law. Negro activists 
pitched themselves into another awry of 
battle preparation, except that it was 
foreshortened this time by a pronounce- 
ment from E.D. Nixon. Smith, he decided, 
was no better suited to stand at the rally- 
ing point than was CXaudef-Ee Colvin the 
previous spring. Her father was an alco- 
holic. She Zived in one of those see- 
through clapboard shacks out in the coun- 
try. If a legal fight started and newspaper 
reporters went out to interview the Smith 
family, said Nixon, "we wouldn't have a 
leg to stand on." In the end, Smith paid 
her fine- Nixon's judgement prevailed, 
but leaders of the Women's Political Cow- 
dl gnunbled that Smi th ' s  shortcomings 
were irrelevant to the principles of the 
case. 

The Arrest 
.,, Parks replied that he should do what he 
had to do; she was not moving. She srmke 
so softly that Blake would not have &n 
able to hear her above the drone of nonnal 
bus noise. But the bus was silent. Blake 
notified Parks that she was officially under 
arret. She should not move until he 
returned with the regular Montgornery 1 
police. 1 

At the station, officers booked, finger- 
printed, and incarcerated Rosa Parks. It 
was not possible for her to think lightly of 
being arrested ....When she was allowed to 
call home, her mother's first response was 
to groan and ask, "Did they teat  you?" 
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THE BAITLE OF LEXINGTON 

LESSON 

INTRODUCTION TO CONTENT AND THINKING SKlLUPROCESS 
" ,- 

We've been studying the events that led up to the start of the Revolutionary War in 
1775. We're going to read a passage from another textbook by Samuel Steinberg 
about the first battle inthe war - the Battle of Lexhgton. As you read this account of 
the Battle of Lexington, picture in your o w n  mind, as carefully as you can, what the 
author says happened on Lexington Green 

What does this author say happened? Gather the details of the event from several 
students. Which side does he suggest fired the first shot? British soldiers. What is i t  
about this account that makes you question its accuracy? Students usually report that 
the report seems biased toward the colonists by the use of emotional language ("patri- - 
ots," "atrodties," etc,) and question some information ("spread quickly to colonists as 
far away as North Carolina.") 

Now read another account of the baffle from Wirtston Churchill's Histo y of the 
English Speaking Peoples. What do we know about Winston Ch~cfiill? Students 
relate that he was a trusted world leader during WorId War II. 

What does this author say happened on Lexington Green? Students will respond that 
he also describes the battie Which side does he suggest fired the first shot? Many 
students say that he doesn't tell us who fired the first shot. The passage says "someone 
fired" did. If students don't question this, ask them to read the passage again carefully 
to clarify whether there is any reason for thinking that the 'bmmne" was either British 
or a Colonist. Students usually report that "retuI?ling a by the British suggests 
that the first shots came from the colonial militia, characterized by the author inad- 
equately disaphed troops. They also note that the word "But" suggests a contrast, also 
indicating that the colonists fired first. 
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What do you think when two people give conflicting accounts of the same event? 
Has this ever happened to you? Students usually have had similar experiences and say 
that they both can't be right- One report must be wrong. Ask a few students to describe 
such experiences. 

What can you do to decide whose account is more accurate? Some students say, "Read 
another account," but quickly realize that there w d d  be the sameproblem with other 
accounts. Many say "Ask someone who was there." 

Suppose you can't find someone who was there. Is there an-g you can find out 
horn these accounts themselves that will help? Let's look at the first account - 
Samuel Steinberg's. Students usually say that the report s m  b i d  toward the 
colonists by the use of emotional language ("patriots," "atrodties," etc) and question 
some information ("spread quickly to coIonists as far away as North Carolina-"). 

What about the second account? Students usually say that the hguage is more neu- 
tral, but wonder about C h u r W s  description of the colonists as confused and disorga- 
nized and the British as organized, disciplined, and powerful. They realize he is British 
and wonder if he may reflect the British point of view in his account Some also ask 
whether he was a professional historian. (This passage comes from is a multi-volume 
set of history books.) Students also d a t e  that the details of the event (such as the 
quotation) and the author's journahstic style makes it seem to come from an observer, 
but they realize that he lived in the 20th Century. They comment that we should try to 
find out where he got his infurmation. If it was from eyewitnesses, we could compare 
their accounts with his to see whether he has accurately recorded them- This contrast 
provides an opportunity to clarify the distinction between primary and secondary 
sources, and to underscore that the accuracy of secondary sources is o d v  as good as 
the primary sources on whinich they depend. 

THINKING CRITICALLY 

There were a number of eyewitnesses to this battle who wrote down what they saw. 
We're going to examine two of them. One is by a colonist, the other a British soldier. 
Read the accounts by Sylvanus Wood and John Bateman. Work together in groups of 
Lhree or four. Jot down what these reports tell us about who fired the first shot in the 
battle. Do these accounfs seem reliable? Why? Ask the students to report. Since both 
eyewitnesses relate that the British fired first, students initially accept that as m e .  The 
reasons they give usually include: John Bateman was British and sti l l  said the British 
fired first, so he's not sticking up for his side. Baternan probably didn't know Sylvanus 
Wood, so they corroborate each other. Both observers were right there. Wood includes 
details in his account (including a quote which they usudybelieve is more reliable 
than Churchill's because Churchill wasn't there)& S ylvanus says that the British fired a 
warning shot; if he wanted to make the British seem like the villains he might have left 
that out. (If students are-having trouble coming up with these ideas you might want to 
raise one or two as questions.) 

Et's always good to find out as much as we can about an account before we accept or 
reject it Let's examine Sylvanus Wood's account Work together in your groups, and 
make a list of questions you would want to have answered in order to decide 
whether this account is a reliable one. For example, you might include in your list of 
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We could try to answer these questions one by one, but perhaps there is a more 
systematic way to do this. If we group them, w e  can make a checklist of types of 

questions: "Does anyone eke who was 
there say the same thing?' This is a ques- 
tion about corroboration by others. Write it 
on one of the horizontal dotted lines on fie 
left. -t other things want to 
find out that will give you relevant infor- 
mation about the accuracy of this account? 
Use this diagram to record your quesfions. 
When the students have worked for about 
five minutes ask them to report. Ask each 
group to mention one question so that as 
many groups as possible can report. Write 
the questions on a large "class" diagram. Ask 
if there are any other questions that haven't 
b e n  mentioned and add them to the dia- 
gram. ANSWERS INCLUDE, BUT ARE NOT 
LIMITED m: Who was he? Was he a historian 
or perhaps a newspaper reporter? Or was he 
a farmer? Where was he when the shots 
were being fired? Was he running away 

things we want to find out about. the source to decide whether or not he is a reliable 
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and accurate obsenrer. Categorize these 
questions into four or five basic groups, such 
as questions about the observer. Write the 
categories on the short lines on the top of the 
diagram under 'Types of Questions". Con- 
nect the relevant questions to the vertical 
dotted line that leads to the category* Call for 
raponses and write them on the dass dia- 
gram. AN- INCLUDE: Observer, how the 
observation was conducted, observation 
conditions, the history of the report itself, 
corroboration. 

with his back m e d ?  Is he experienced in 
military matters? How long after the battle did he write his report? What were the 
dramstances of the report? Was he b i d  against the British? Was there any thg  
obstructing his vision? 

Let's by to reorganize these types of ques- 
tions and construct a Wdchg map for deter- 
mining the accuracy of an observation that 
can be used as a checklist for making these 
kinds of judgments. Add relevant sub-cat- 
egories under each major category. Students 
develop a cheddist similar to the following: 

DETERMINING THE ACCURACY 
OF AN OBSERVATION 

I I 
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I 
Now apply your checklist to Sylvanus' report Let's consider one of the questions 
raised about the deposition itself -- its date. This deposition was given in 1826. How 
does that information affect the accuracy and reliability of the account? Why? Stu- 
dents usually respond by saying that 1826 was too long after the event for accurate 
recall. His memory could be deceiving him or someone else might have influenced 
what he thought happened. Ask whether anything could restore credibility to the 
report (perhaps he wrote it in his diary right afterwards). 

We also know more about John Bateman. He made his statement while a prisoner of 
the colonists. What does that make you think about his statement? Students com- 
m a t  that the statement may have been made to seek release or in respom to fear or 
torture. 

In your groups try to reach agreement about what happened on Lexington Green? 
Explain why. Usually sixdents will say that the British and the CoIonists fought and 
some colonists were killed. However, they cannot be certain who fired first because of 
the problems with the eyewitness accounts. 

S e e  what your textbooks or other resource books say about this incident Suppose 
that, while some of the other eyewitness accounts say that the British fired first and 
some say that the Colonists fired first, all accounts have the same problem that 
Sylvanus Wood's and John Bateman's accounts have What judgment wodd you 
make about the account(s) given in yow textbooks and any other resource books you 
find in the light of what we have just studied? Why? Students often say that the 
authors of textbook and other secondary accounts who say that either the British or the 
Colonists fired first couldn't redIy know this. They sometimes raise tkis question about 
the accounts given by Samuel Ste inkg and Winston Churchill, They also wonder 
whether there are any eyewttnes accounts of the battle that are not problematic and 
that support one or the other account. If they find texlbook accounts in which the 
authors say that no one knows, they would judge these sources as more credible. 

THINKING ABOUT THINKING 

Let's put these questions about the Battle of Lexington aside and think about how 
you developed your checklist for determining the reliability and accuracy of an 
eyewitness report, What did you think about first, and how did you proceed so that 
you had a good checklist? Answers should refer to listing the questions, categorizing 
them, and then transforming the categories into a ch&st. Some students may com- 
ment on the collaborative nature of the activity also. 

m IS hi a good way to develop a checklist? Can you think of other situations in 
whiCh this strategy would be helpful? Answers may indude reference to making a 
checklist of things to find out when we are making a purchase. We might make a list of 
qustions that we would like answered to d e d e  which of the things we are consider- 
ing we might buy, and then develop a checklist of information to gather based on 
grouping these questions in to categories. 

IS the checklist you developed to help you make a judgment about the reliability 

0 1  992 CFiical Thinking Press & Software, P.0. Box 448, Pacific Grove, CA 93950 
4 



INFUSION HAND5OOK RELIABLE SOURCES 

a d  accuracy of an observation report a good and helpful one to use? Why? Answers 
will vary, but many students say that it is easy to use and it has a lot of important 
factors relevant to reliability on it. 

What advice would you give to another person about how to make sure that his ox 
her observation reports are as accurate and reliable as possible? Advice may include 
using the checklist to plan how you are going to conduct and report on an observation. 

APPLYING THINKING 

Immediate Transfer 

1 Suppose that there has been an automobile accident in which a car collided with the 
right side of a truck that was driving on a busy street. There were a number of wit- 
nesses. Which of the following witnesses is likely to give you fhe most accurate and 
reliable account? Which the least? Why? 

A man getting into the driver's seat of a car on the other side of the street. 
A policemen directing traffic at the next intersection 

?..l! 

T h e  driver of the truck that was hit. +_, --S& 

A threeyear old passenger in the back seat of the car that collided 21 

with the truck *r 

A man looking out of his window from a third-story window on the same" 
side of the street as the accident 

Is there anything else you'd like to h o w  about these wihesses that would be help- 
ful? 

I Reinforcement Later 

( Later on in the school year introduce additional tramsfer activities like this: 

We're studying slavery in the United States just prior to the Civil War. You've been 
. . 

reading various accounts of the slave's living conditions, some from slaves, some . 
from slave holders, some born abolitionists, etc You've also seen parts of the film ,+-: 

version of Alex Haleyls Roots. Which of these would you take to be the most accu-L.' 
rate and reliable? W c h  are the least reliable? Why? Use your checklist to help you 
make these judgments. Resources that you can use in this transfer activity include: 
Narrative of the Life of Frederick Douglass, an Amei+clul Shoe, Written by Himself, Boston, 
1845; Lay My Burden D m  (WPA slave narratives gathered in the 1930s); Journal qf a 
&idmu on a Georgia Plantation in 1838-39, Frances Anne Kemble, New York, 18-63 
(reprinted by University of Georpa Press); Incidents in the Life ofa Shoe Girl, Harriet 
Jambs, 1841 (reprinted by Howard University Press). 

We axe studying the movement west in this country. One of the topics you study is 
the way of life of the American Indian. Go to the school library and gather four 
sources of information about the American Indian, Use your checklist to decide 
which of these sources is likely to provide the most accurate and reliable informa- 
tion Explain why. Compare these descriptions to your textbook and to a movie 
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you've seen about the Old West Describe two important things you've found out 
about the American Indian in the old west that you didn8t know before and that you 
think are accurate. List some things that you think are not accurate. Explain why. 

l l 
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THE BATTLE OF LEXINGTON 

ACCOUNTS 

h April 1775, General Gage, the military 
governor of Massachusetts, sent out a body 
of troops to take possession of military 
stores at Concord, a short distance from 
Boston. At Lexington, a hadful of "em- 
baffled farmers," who had been tipped off 
by P a d  Revere, barred the way. The 
"rebels" were ordered to disperse. They 
s t d  their ground. The English fired a 
volley of shots that killed eight patriots. It 
was not long before the swift-riding Paul 
Revere spread the news of this new atroaty 
to the neighboring colonies. The patriots of 
all of New England, although still a hand- 
ful, were now ready to fight the English. 
Even in faraway North Caroha, patriots 
organized to resist them. 

Samuel Steinberg, The Unit& States: 
Story @ a  Free People 

At five o'clock in the morning the locd 
militia of Ledngton, seventy strong, 

I formed up on the village green. As the sun 
rose the head of the British column, with 
three officers riding in front, came into 

, view. The leading officer, brandishing his 
sword shouted, "Disperse, you rebels 
inmtdatel  y !" 

The militia commander ordered his men 
to disperse. The colonial committees were 
very anxious not to fire t-he first shut, and 
there were strict orders not to provoke 
open conflict with the British regulars. But 
in the confusion someone fired. A volley 
was returned. The ranks of militia were 
t h i ~ e d  and there was a general melee. 
Brushing aside sunivors the British col- 
umn marched on to Concord. 

Winston ChurW, Hisfory of h English 
speaking People 

The British troops approached us rapidly 
in platoons, with a General officer on 
horse-back at their head. The officer came 
up to within about two rods of the center 
of the company, where I stood, the first 
platoon being about t h r e  rods distant. 
They there Mted. The officer then swung 
his sword, and said 'Lay down your arms, 
you dam'd rebels, or you're all dead men - 
fire.' Some guns were fired by the British 
at us from the first platoon but no person 
was killed or hurt, being probably charged 
only with powder. Just at this time, Cap- 
tain Parker ordered every man to take care 
of himself. The company immdately 
dispersed; and while the company was ,c- 
dispersing and leaping over the wall, the - 
second platoon of the British fired, and : 

killed some of our men. There was not a , 

p fired by any of Cap- Parker's com- 
panv within my howledge. 

I. John Bateman, belonging to the Fifty- 
Second Regiment, commanded by Colonel 
Jones on Wednesday morning on the 
nineteenth of April instant, was in the 
party marching to Concord, being in 
Lexington, in the County of Middlesex; 
being nigh in the meeting-house in said 
Lexington, there was a small part of men 
gathered together in that place when our 
Troops marched by, and I testdy and 
declare, that X heard the word of command 
given to the Troops to fire, and T saw one 
of said party lay dead on the ground nigh 
said meeting-house, and I testify that I 
never heard of any of the inhabitants so 
much as fire one gun on said Troops. 

John Bateman, Testimony 
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SAMPLE STUDENT RESPONSES - THE BATTLE OF LEXINGTON 

QUESTIONS ABOUT THE RELlABlLlTY OF AN OBSERVA'I'ION 
BATTLE OF LFXINGTON 

TYPES OF QUESTIONS 
OBSERVATlON REPORT 

OBSERVER CORROBORATION 

Wftat is his military background? --------------- 

Was he a double agent? 
H u w T q ~ ~ l t  betweenZhe m e  ne saw me event 
and the time he wrote the account? --- 
Did he keep a jam, dxawings, or a map of the event? 
-%%Z-hiscircums-&-EZZfB5 time of the 
okwation? Was he running? -- - 
Was this his hrst battle? 

Who was the audience for the account? 
--------"--*h 

What -&as his shte d mind at the time of the 
observation? Was he clear-headed enough? nxK"--' -------v--- 

e g m  from reporbrig on the event the way 
he did? 
--*** 

I 1 1 
l 

Did he write or dictate the account? I I 1 

I 
---------H----------- , l 

I 

Did o tha  accounts c o ~ o b r a t e  his report? I 
I I I 

1 --- -- -- -- - - - - - - -- - - - - - - - - -- - I 

I 

MT.as he in a lmation to observe it deariy? I , a 
I I 

! 
I I 

I 

t 
l 

I 

I l 
I 

I 
N 

How many people were around h at the t ime? 
1 

d.*:. I 1 I 1 I m 
1 

I I 

l I 
1 

1 

1 
I 1 I 

How d d  was he at the time? 1 l 
4 
r 8 ,  I I 

1 I 1 ---*------------ l I 1 

I 

1 
l 

1 

t 
I 

Did he have ~ormal  sight and hearing? 
I I 

I 
I 

1 I 
I 
1 

----I ---- -I----d _ , 
l 

I I 
L I 

I 

I 
I 
I 

Was he t y p i d y  trustworthy? 
I 

I I I I 

I 
I 

-*-----*-------------- I 

'Who was he?: Student? CoIoniaI militiaman? I 
l 

t 
1 

I 

Historian?Bystander? J o d s t ?  l I I 

I 1 
I 
I 

----*------a----- ; I 1 
I 

l 

I 
I 
1 

1 
I 

Whae was the testimony printed? I I I 
I 
I 

I 

1 I 
I 
1 

I 
r 

I 

t I r 1 
I 

.Why was he chosen to give testimony? I 
I I 

N 
I I 
I I 1 I ---------------------- I I 

. . 1 
I 

1 
I 

1 I 
I 

D;. J he write other accounts? I 
I 

I 1 
I 1 
l I 

4 
I -----*-------- I 

1 I I 
I 

I 1. 
I 

What were the drcu~nstances of deposition? Use? 
1 
I 

I 
I 
c I 

t 
I 

-----------*---------------- l I 

I l I 
I 

I 1 

What was his politirs? L 
4 

I 
I 

1 

I I # 1 
------.-Cf 

t I 
I I , 

I 

Had he k e n  drinking? , 
I 

r 
I 
I 

--c*------------- -_ 
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