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CHAPTER 1 

INFUSION PROGRAM 

GOALS OF THE INFUSION 
STAFF DEVELOPMENT PROGRAM 

Infusing Critical and Creative Thinking 
into Content Instruction (ICCT), a lesson 
design program, demonstrates how we can 
blend the teaching of specific thinking skills 
and processes with effective content in- 
struction. This is accomplished through 
lessons which involve: 

engaging students in explicit orga- 
nized thinking about a topic in the 
regular curriculum, 
facilitating their reflective understand- 
ing of such skillful thinking, 
giving students additional practice in 
deliberately using this kind of think 
ing so that they engage in it when 
appropriate without prompting. 
Because standard text books do not 

commonly offer lessons for expliat instruc- 
tion in thinking skills and processes, teach- 
ers must restructure their lessons to accom- 
plish the goals of infusion. 

ICCT emphasizes a broad spectrum of 
thinking skills and processes that are im- 
portant across the curriculum. The thinking 
skills fall into the three main categories of 
thinking: understanding and retaining 
ideas, generating original ideas, and 
assessing the reasonableness of ideas. The 
more complex, speaalized processes em- 
phasized in ICCT are decision making and 
problem solving. When we engage in these 
processes thoughtfully they blend these 
three types of thinking. 

Not all instructional projects that use 
the term "infusion" promote instruction in 
the same range of thinking skills and pro- 
cesses or instruction that involves the same 
components of lesson design. For example, 
some programs that promote teaching 

thinking in the content areas emphasize 
only a small range of skills, such as skills of 
understanding and retention. Typically, 
such programs do not teach students how 
to generate original ideas (creative think- 
ing) or to assess their reasonableness (criti- 
cal thinking). 

Similarly, some projects that promote 
teaching thinking in the content areas 
primarily stress the use of instructional 
methods like asking "higher order ques- 
tions". While using these methods encour- 
age students' thought, they typically do not 
teach students reflective ways to reorganize 
their thinking. Such approaches give little 
or no attention to key components of infu- 
sion lessons: teaching thinking skills and 
processes directlv, engaging students in 
metacognitive reflection, and teaching 
directly for the transfer of thinking skills to 
a wide range of appropriate contexts. 

Because infusion requires restructuring 
content area lessons, infusion training is 
staff-development intensive. This does not 
mean, however, that teachers are trained to 
teach pre-existent lessons from a ready- 
made packet of materials. Rather, teachers 
learn how to design infused lessons them- 
selves and to teach them to their students. 
Staff-development projects which have 
infusion as their goal utilize a basic struc- 
ture to achieve this goak A combination of 
oroup workshops and individualized 
0 

coaching sessions. Within this structure, 
trainers have considerable latitude in 
scheduling and organizing in-service ses- 
sions. The six sub-goals of infusion staff- 
development projects provide that each 
partidpant shall: 
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understand what skillful thinking 
involves 
understand strategies that can be used 
to teach thinking skills and processes in 
the content areas 
gain facility in using the skills that are 
being taught 
identify a range of appropriate contexts 
in what they teach for lessons infusing 
these thinking skills and processes. 
develop infused lessons in their in 
structional areas 
use appropriate instructional strategies 
in the classroom to promote skillful 
thinking 

Understanding what skillful thinking 
involves means that participants have a 
dear understanding of the three domains of 
thinking (understanding, creative think- 
ing, and aitical thinking), as well as the 
two complex processes in which these 
fonns of thinking manifest themselves 
(decision making and problem solving). 
They should be able to iden* the various 
core skills and attitudes in these domains 
and know what makes each kind of think- 
ing skillful. 

Key strategies for teaching these skills in 
the content areas invoive the use of verbal 
and graphic organizers, types of 
metac0~4nitive questions that prompt stu- 
dents' reflection on their thinking, and 
supplementary examples for both near and 
far transfer so that students can gain more 
practice leading to their internalizing the 
thinking skills being taught. Additional 
effective and well researched classroom 
strategies, like collaborative learning, are 
used in infused lessons. In ICCT these 
strategies are woven together into an inte- 

orated instructional plan for the teaching of 
D 

thinking in the content areas, blending 
content instruction with the teaching of 
thinking to yield both improvements in 
thinking and enhanced content learning. 

Participants in infusion projects gain 
facility in their own thinking skills through 
guided reflection about the way they think 
in their own lives or professional work. 
Teachers' practice of good t h i n h g  en- 
hances teaching good thinking to students. 

As participants are introduced to indi- 
vidual thinking skills taught in ICCT, they 
locate contexts in their own teaching in 
which these skills can be infused. Context 
suggestions generated by all of the partici- 
pants in an infusion project are made avail- 
able to each teacher. 

Through coaching in lesson design and 
supervised classroom instruction that 
partidpants in infusion training gain fadl- 
ity in designing and teaching infused les- 
sons. The main goal of ICCT is that it 
become "second nature" for teachers to 
teach thinking in the content areas. 

It is the role of the trainer to provide the 
support necessary to help teachers involved 
in infusion projects achieve these goals. 
The lesson design handbooks for elemen- 
tarv and secondary teachers (Infusing 
~rildcal and Creative Thinking into Content 
Instruction) contain a basic set of materials 
to be used in the kinds of staff development 
projects we describe in this manual. The 
primary purpose of this manual is to fur- 
nish strategies, additional materials, and 
suggestions to assist trainers as they set up 
and conduct such staff development pro- 
grams. 
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CHAPTER 2 

INFUSION PROGRAM 

TYPES OF STAFF DEVELOPMENT TRAINING 
PROGRAMS FOR INFUSION PROJECTS 

Scope, Duration, and Goals 
Infusion training requires long-term 

staff development. This, in turn, involves 
group workshops and supervised practice. 
Short-term presentations and workshops 
are, at best, introductory awareness ses- 
sions about infusion and are no substitute 
for sustained training. 

Depending on the number of skills and 
processes covered, effective staff-develop- 
ment projects in infusion range from one to 
five years. The in-service plan endorsed 
and practiced for use with ICCT is orga- 
nized into modules. All of the basic compo- 
nents of an infusion lesson are emphasized 
in each module. Modules differ in the skills 
or processes that are the focus of training. 
The most demonstration- and training- 
intensive module is the introductory one. 

Each module involves a combination of 
group workshops and individualized 
coaching sessions about lesson-design/ 
classroom practice. Each module includes: 

3 to 12 hours of group workshops for 
from 5 to 35 participants 

individualized coaching sessions for 
each participant 

The goals of the group workshops are to 
help participants achieve: 

an understanding of the thinking 
skills or processes they will be teach- 
ing 
an understanding of the instructional 
strategies they will be using 
increased effective personal use of the 
thinking skills and processes that 
they will be teaching their students 

location of contexts for infusion 
m e  goals of the individualized coach- 

ing sessions are to help teachers practice: 
designing infused lessons 
teaching infused lessons 
Typically, at least two weeks should 

elapse between the group workshops and 
the individualized coaching sessions. 

Structure of Group Workshops 
Each segment of a group workshops 

includes a demonstration lesson on a spe- 
cific form of skillful thinking in a curricular 
context to show how instruction in that 
skill can be infused. Prior to the lesson 
there should be some discussion of the 
thinking skill and why it is important to 
teach it. In addition, the lesson demonstra- 
tion also emphasizes the use of kev strate- 
ges  in designing and teaching infused 
lessons. Hence, each skill segment in the 
group workshops includes: 

Discussion of the skill being taught 
A lesson demonstration in which in- 
struction in the skill is infused into 
instruction in some selected topic in 
one of the content areas 
Discussion of one or more lesson 
design feature and101 instructional 
strategy for teaching the skill 

Participants should be given written 
copies of the lesson demonstrated together 
wiih any graphic organizers used filled in 
with student responses. 

In addition, at least two other lessons at 
different grade levels and in different 
subject areas should be described, but not 
demonstrated. Finally, partiapants should 
be given the opportunity to apply the ideas 
inrroduced by locating contexts in the 
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curriculum in which similar lessons can be 
developed. It is desirable to assign partici- 
pants into "job alike" groupings when they 
do this. 

Each of these workshop segment should 
be conducted using visuals (e.g. transpar- 
encies) and handouts (e.g. blank graphic 
organizers that participants work with). 
They should also be structured so that 
participants work together in small collabo- 
rative learning goups and then share their 
results with the whole group. Support 
materials for use in the workshops (hand- 
outs, transparency masters, etc.) are m- 
cluded in this manual. 

Here are two sample schedules desa ib  
ing workshop segments on different think- 
ing skiUs/processes. The first one is an 
opening segment of an infusion staff devel- 
opment project. The second is one of the 
subsequent se,ments. 

Introduction: 
What kinds of thinking are impor- 
tant to teach? Is teaching thinking for 
all students? Are its results demon- 
strable? HOW does infusion contrast 
with other approaches to teaching 
thinking? 

Lesson Demonstration: 
Lesson on deasion making: ( E. g., 
Truman's Decision to Bomb 
aroshima, Alternative Energy 
Sources, Mr. Arable and the Runt Pig 
from Charlotte's Web) 

Commentary: 
Teaching thinking expliatly in the 
content areas 
Using verbal and graphic organizers 
in infused lessons 

Additional lesson examples on the 
same thinking process 
Group Work: 

Finding contexts in your teaching for 
similar lessons 

Introduction: 
Adapting infusion techniques for 
special populations 

Lesson Demonstration: 
Lesson on causal e x ~ l a n a t i z  (E.g., 
Henny Penny 

Commentary: 
Strategies for metaco~nition 

Additional lesson examples on the 
same thinking skill 
Group Work 

Finding contexts in your teaching for 
similar lessons 

Notice how the lesson demonstration in 
these workshop segments serves a double 
purpose. It demonstrates how a thinking 
process (skillful decision making) or think- 
ing skill (skillful causal explanation) can be 
infused into a speafic curricular context. In 
addition, it illustrates how one of the basic 
lesson-design strategies for infusion lessons 
functions. In the case of the decision mak- 
ing demonstration, this is the use of 
prompting questions and a graphic orga- 
nizer to guide an explicit thinking activity. 
In the case of causal explanation, it is the 
use of strategies to prompt students' think- 
ing about their own thinking. These strate 
uies are then elaborated in the lesson com- 
0 

mentary. 
The additional lesson examples on the 

same skill that you describe after the com- 
mentary should be chosen to meet the 
needs and interests the participants. In 
oeneral, try for as broad a spread aaoss the 
0 

curriculum as you can for a K - 12 audience. 
This approach can be adapted for more 
specialized audiences (e.g. an audience of K 
- 12 science teachers). Comments and 
displays from a teacher who has actually 
developed his or her on infusion lessons on 
the same skill can enrich this part of the 
workshop presentation. 

If at all possible, teachers should have 
an opportunity to use time during the 
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workshop to actually begin to design an 
infused lesson. For example, each partia- 
pants could take one lesson idea and de- 
velop one or two of the core activities in the 
lesson in some detail (e.g. the lesson intre  
duction and the main crltical thinking 
activity). This, too, is best accomplished in 
small collaborative learning groups. Lesson 
design organizers and support materials 
are included in Chapter 4. 

A modified version of a workshop 
segment can be used for awareness presen- 
tations at conferences, preliminary faculty 
meetings, etc. These presentations usually 
involve one or two lesson demonstrations 
that illustrate key points about infusion. 
The minimum amount of time we have 
found effective for such sesslons is 1 1 /4 
hours. It is important that audiences at such 
sessions know that these are awareness 
presentations only; they are no substitutes 
for lesson-design workshops. 

Implementation Training 
After the group workshops are com- 

pleted, participants shouid be asked to 
design lessons in their own fields and grade 
levels on one or :\v0 oi the skills demon- 
strated in the workshops. Teachers should 
select lessons which can be taught during a 
period of two or three weeks after the 
workshops. A simple iesson-design form is 
provided in Chapter 6. 

There are two goals of implementation 
; training: 

Each participant has one well-crafted 
infused lesson on each skill covered 
in the workshops 
Each participant teaches the infused 
lessons that has been designed using 
strategies introduced in the workshops. 
Implementation sessions for lesson 

design are usually conducted on a one-to- 
one basis or with pairs of teachers. Parhci- 
pants should produce a written lesson 
design for each of the skills being consid- 
ered. Coaches then work with the partici- 

pants to refine lessons. Usually a one-half 
hour discussion is sufficient. Trainers can 
meet with 10-12 teachers during the same 
school day. A substitute teacher should be 
provided while trainers meet with these 
teachers. 

Whenever possible, coaches should also 
observe infusion lessons in the dassroom 
and debrief with a teacher after the lesson 
has been conducted. If direct classroom 
observation is not possible, videotaping of 
the lesson can provide a rich basis for 
debriefing. In this case, the teacher should 
be asked to keep a log for debriefing pur- 
poses. 

Coaching sessions of these sorts should 
be repeated until lessons on all of the skills 
covered in the workshops have been devel- 
oped and taught. 

During the coaching process, trainers 
should practice questioning strategies that 
focus on how the key ingredients in the 
lesson are structured and how they are 
interwoven with the content. Suggestions 
can be made about how to enhance the 
design of the lessons. In ICCT staff-devel- 
opment programs four key points are 
examined in discussing each lesson: 

active involvement in the thinking 
process 
explicit instruction in the skill 
metacognitive strategies 
iransfer. 
Some schools with infusion projects 

phase out out-of-district consultants as 
implementation coaches during or after the 
fkst vear, replacing them with a system of 
p m  coachins. In this case coaches from the 
dismct serve as apprentices during the 
initial stages of the project and then, when 
certified by the consultant, take over the 
coac'ning directly. 

Scheduling and Maintenance 
Teachers have littie extra time to devote 

to restructuring lessons even in schools that 
rovide lesson-development and design P- 
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time during the school day. Infusion 
projects commonly indude two modules of 
training per year, one in the fall and winter, 
the second in the winter and spring. (Ln 
many cases, only one module per academic 
year may be all a school or school district 
can sustain.) This means that three to six 
thinking skills or processes per year is a 
reasonable goal of standard infusion train- 
ing programs. Repeating this process for 
one to four additional years will provide 
teachers in a school or school district with a 
repertoire of well-crafted infused lessons 
that can be used in subsequent years. 

Depending on the number of trainers 
available to work in a school or district and 

the financial support available for the 
participants (substitutes, etc.), lar, ue num- 
bers of teachers can be involved in these 
projects at the same time. It is our recom- 
mendation that, in projects in which a 
number of trainers are working together, 
the trainers should focus on the same skills 
at the same time so that collaboration 
between training groups can occur. 

After each module is completed, the 
district may assemble a collection of in- 
fused lessons. This resource book provides 
a record of the results of the training and 
examples for other teachers to use as mod- 
els for the development of similar lessons 
(e.g. new teachers entering the district). 
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LESSON DESIGN MODULE FOR STAFF 
DEVELOPMENT PROGRAMS ON INFUSION 

Group Workshop I 
Group sessions led by 

certified presenter on infusing up to 
four specific skills into content instruction 

Participants design lessons on the skills 
introduced 

in the group workshop 

Onelone session 
between coach and participants on the 

design of their lessons 

I Instruction 
Participants teach their lessons 

with optional observation by 
coachlpeers, or video taping 

Debriefing 

Participants debrief with peers or coach 
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Infusing Critical and Creative Thinking 
into Content Instruction: 

A Lesson Design Workshop 

Module One 

SESSION I: Three Hours 
WHAT IS AN INFUSION LESSONS? 

Introduction: 
M'hat kinds of thinking are important to teach? IS teaching thinking for all 
students? Are its results demonstrable? How does infusion contrast with 
other approaches to teaching thinking? 

Lesson Demonskation: 
Lesson on decision making 

Commentary 
Teaching thinking explicitly in the content areas. 
Three key components of infused critical thinking lessons: Explicit 
organized thinking, metacognition, and teaching for transfer 

Additional Lesson Examples on the Same Thinking Process 
Group Activity. 

Find contexts in your teaching for similar lessons. 

SESSION 11: Three Hours 
HOW INFUSION LESSOhrS TEACH THINKING AND ENHANCE CONTENT 
LEARNING 

Introduction: 
Teaching thinking skilis as well as complex processes. Teaching for thinking 
and the teach'ing of thinking in content area instruction. 

Lesson Demonstration: 
Lesson on comparing and contrastisn 

Commentary: 
Using speaal methods to enhance thinking. 
Structured questioning to prompt organized thinking. 
Using verbal and graphic organizers in infused lessons. 

Additional Lesson Examples on the Same Thinking Ski1 
Group Activity: 

Find contexts in your teaching for similar lessons 
Choose one of your decision making or comparing and contrasting lesson 
contexts and sketch some ideas about how you might develop it into a full 
infusion lesson 

IMPLEMENTATION ASSIGNMENT: Over the next three weeks 
TEACHING INFUSION LESSONS 

Design and teach two infused criticai thinking lessons, one on decision 
making and the other on comparing and conhasting. 
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Module Two 

SESSION I: Three Hours 
VARIATIONS ON THE DIRECT TEACHING OF THINKING SKILLS 

Introduction: 
Critical thinking as assessing the reasonableness of ideas in order 
to make well-founded judgments. Teaching to make good thinking 
stick with students. 

Lesson Demonstration: 
Lesson on determining - the reliabilitv of a source of information 

Commentary: 
Direct and inductive strategies in infused critical thinking lessons. 
Strategies to promote metacognition- 

Additional lesson examples on the same skill. 
Group Activity: 

Find contexts in your teaching for similar lessons. 

SESSION 11: Three Hours 
TEACHING THINKING SKILLS ACROSS THE CURRICULUM 

Introduction: 
Critical thinking skills of inference. The need to reinforce instruction 
in specific thinking skills across the curriculum. 

Lesson demonstrations: 
Lessons on predicting consecuences and on musal explanation 

Commentary 
Choosing good content topics for the robust infusion of crit~cal 
thinking across the curriculm.. 
Types of transfer and reinforcement activities. 

Additional lesson examples on the same skill. 
Group Activity: 

Find contexts in your teaching for similar lessons. 
Choose one of your reliability of sources, causal explanation, or 
prehction lesson contexts and sketch some ideas about how you 
might develop it into a full infusion lesson 

IMPLEMENTATION ASSIGNMENT: Over the next three weeks 
TEACHING INFUSION LESSONS 

Design and teach two infusion lessors, one on determining the reliability 
of a source, the other on either causal explanation or prediction. 

01996, The National Center tor Teach~ng Th~nking 



STAFF DEVELOPMENT MANUAL INFUSION PROGRAM 

Chapter 3 

Building an Understanding of Skillful Thinking 

What to Communicate to Teachers about 
Thinking 

Strictly speaking, infusion, as a tech- 
nique for teaching thinking in the content 
areas, is not limited to any speafic set of 
thinking skills and/or thinking processes. 
Whatever kind of thinking is important in a 
given context can be infused. However, 
ICCT recommends that a whole range of 
core skiis should be addressed across 
disaplines and across grade levels in K - 12 
and college instruction. These include the 
three basic thinking domains (understand- 
ing and retention, creative thinking, and 
critical thinking) and two domains of im- 
portant complex hnking  processes (dea- 
sion making and problem solving). 

ICCT goes beyond simply asking stu- 
dents to do certain kinds of thinking (like 
decision making). When this is all that is 
asked such thinking may occur in incom- 
piete or uninformed ways. ICCT promotes 
thinking systematically and skillfully- This 
involves knowing what we should attend 
to in our thinking, how carefully we should 
consider it, and what standards we use in 
making critical judgments. "Thinking 
maps" for structured questioning and 
speaalized graphic organizers display 
these aspects of skillfulness in thinking. 

In training teachers in ICCT it is there- 
fore necessary to communicate two things: 

the domain of thinking skills and 
processes to be infused into lessons 
what makes these forms of thinking 
skillful. 

Display and discussion of the diagram 
representing the "Map of the Thinking 
Domain" clarifies the thinking skills and 
processes addressed in ICCT. Communicat- 
ing what makes these forms of thinking 

skillful can best be accomplished by dem- 
onstrating lessons which infuse each of 
these skills and processes. During such 
demonstrations the corresponding thinking 
maps can be displayed and explained. 

How to Communicate About Thinking 
and What Makes it Skillful 

Generally, teachers involved in infusion 
projects must understand certain basic 
ideas about thinking in order to be effective 
in developing and teaching infused lessons. 
In ICCT staff development programs these 
ideas are communicated in three basic 
ways: through direct presentations at 
group workshops, supplemented by vari- 
ous graphic transparencies and handouts; 
through active demonstrations at these 
workshops; and through supplemental 
reading material contained in their packets. 

Transparency masters thai can be used 
in direct workshop presentations are in- 
cluded in this chapter: (1) the domain of 
thinking and (2) some important skills of 
good thinking, (3) various thinking maps, 
and (4) various graphic organizers. 

Also included is a transparency master 
with five quotations culled from the media. 
Statements like these can be used in an 
active demonstration to engage participants 
in various forms of thinking which the 
trainer helps the participants categorize. 
Participants are shown the quotations, toid 
what they are, and asked to identify what 
questions would they raise in order to 
decide whether to accept them. Typically, 
responses fall into four categories: ques- 
tions of clarification, of source, about what 
evidence supports these claims, and, fi- 
nally, whether and why the information is 
important. These are then identified as the 

01996, The National Center for Teaching Thinking 1 



STAFF DEVELOPMENT MANUAL INFUSION PROGRAM 

types of questions good thinkers ask. An- 
swering these questions well requires 
skillful thinking that falls into the basic 
categories of thinking outlined on the map 
of the thinking domain. 

A second activity puts workshop par- 
ticipants in the position of reflecting on the 
way they engage in the types of thinking 
taught in ICCT and articulating what 
makes this kind of thinking skillful. For 
example, partiapants can be asked to 
identify examples in which they engage in 
a certain type of thinking (e.g. decision 
making) which didn't turn out well. They 
are then asked to discuss with their neigh- 
bor what went wrong and what they could 
do to improve their thinking. Pooling the 
results and organizing it yields a "map" of 
better thinking of that sort. 

This activity provides an example of 

how a group can develop a map of the 
skillfulness of a type of thinking. This 
manual indudes transparency masters of 
maps of various kinds of thinking (e.g. 
decision making). These can be compared 
to what the partiapants come up with, or 
used to summarize their results. 

These activities can be presented in 
workshops to serve double duty: they build 
teachers' awareness of what the thinking 
domain involves, and they model activities 
that can be done in classrooms with stu- 
dents. 

Reading material about thinking is 
contained in the lesson design handbook. 
Each section on a different thinking skill or 
thinking process starts with a discussion of 
why it is important to engage in the type of 
thinking discussed skillfully and what is 
involved in so doing. 
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4 I l 7' 
Three Types of lmportant 

Thinking Skills 

I Generating Ideas I1 Clarifying Ideas 
1. Alternative Possibilities 1. Analyzing Ideas 

A. Multipliaty of Ideas A. Cornparing/Contrasting 
B. Varied Ideas F. Classification/Definition 
C. New Ideas C. ~arts/Whole Relationship 
D. Derailed Ideas D. Sequenang 

2. Combining Ideas 2. Analyzing Arguments 
A. Analogy/Metaphor A. Finding conclusions/Reasons 

B. Uncovering Assumptions 

III Assessing the Reasonableness of Ideas 
1. Support of Basic Information 

A Determining Accurate Observation 
B. Determining Reliable Secondary Sources 

2. Inference 
A. Use of Evidence 

1. Causal Eqlanation 
2. Prediction 

Generalization 
4. Reasoning by Analogy 

B. Deduction 
... ... 1. Conditional Reasoning (If then ) 

Two Types of lmportant 
Thin king Processes 

1. Decision Making 
2. Problem Solving 

. . . . . . . . . . .  . . .  . . . . . . . .  . . . . 
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SKILLFUL DECISION MAKING 

1. What makes a decision necessary? 

2. What are my options? 

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

4. How important are the consequences? 

5. Which option is the best in the light of 
theconsequences? 
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What will happen? 

THINK ABOUT TH 

Is this a good  thing to do? 

Why? 

01996, The National Center for Teaching Thinking 17 
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OPEN 
COMPARE AND CONTRAST 

1. How are they similar? 

2. How are they different? 

3. What similarities and differences seem 
significant? I 

5. What interpretation or conclusion is 
suggested by the significant 
similarities and differences? 

~., 

- .* 
:>> 

..A< 

.... .., 

. . 
8;' 
,:> 
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4. What categories or patterns do you 
see in the significant similarities and 

. , 
differences? 
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- 

ATTERNS OF SIGNIFICANT SlMl 
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FOCUSED 
COMPARE AND CONTRAST 

1. What kinds of similarities and differences are 
significant to the purpose of the comparison 
and contrast? 

2. What similarities fall into these categories? 

3. What differences fall into these categories? 

4. What patterns of sin-lilarities and differences 
are revealed? 

5. What conclusion or interpretation is 
suggested by the comparison and contrast 
that is significant to its purpose? 

01996, The National Center ior Teachlng Thlnking 
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SKILLFUL CAUSAL EXPLANATION 

I 1. What are possible causes of the event 
in question? 

2. What could you find that would count for or 
against the likelihood of these possibilities? 

3. What evidence do you already have, or have 
you gathered, that is relevant to determining 
what caused the event? 

4. Which possibility is rendered most likely based 
on the evidence? 

01996, The National Cenler for Teaching Thinking 
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SKILLFUL PREDICTION 

1. What things might happen as the result of a 
particular event or general condition? 

2. What sort of evidence could you get now that 
would make these possibilities likely or 
unlikely: e.g., from past experience or from 
reliable sources? 

3. What evidence do you have that is relevant to 
the likelihood of what will happen? 

4. How likely are these possibilities based on 
this evidence? 

01996. The National Center for Teaching Thinking 
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EVALUATING THE SIGNIFICANCE 
AND LIKELIHOOD OF THE 

CONSEQUENCES OF OPTIONS 

1. What consequences might result 
from a specific decision? 

2. Does each consequence 
a. count for or against the decision? 
b. rank as important? 

3. How likely is the consequence? 
a. Is there evidence that counts for 

or against the likelihood of the 
consequence? 

d. Based on all the evidence, is 
the consequence likely, unlikely, 
or is its likelihood uncertain? 

4. Is the decision advisable in light 
of the significance and likelihood 
of the consequences? 

01996, The Nat~onal Center for Teachlng Thtnk~ng 28 
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RELlABLlTY OF SOURCES 

1. To find out whether a source is reliable, 
ask whether the source: 

Knows the subject? 
Found out from someone else who is 

reliable? 
Found out by careful investigation? 
Has a reason for wanting you to believe 

him or her? 
Is known and trusted by others? 

2. Also ask whether anyone else thinks the 
same thing. 

For use in the primary grades. 
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METACOGNITIVE QUESTIONS 

AWARE METACOGNITION (Naming thinking) 
What was the thinking skill or What is another name for the thinking 

process that you used in this lesson? skill or process that you used in this lesson? 

STRATEGIC METACOGNITION (Using the thinking strategy) 
How did you carry out this thinking? How did using the graphic organizer 

(What steps did you go through in your help you do this type of thinking? 
thinking as you did the lesson?) How did discussing your ideas with your 

What questions or directions prompted partner of group help you do this type of 
you to engage in this thinking in the lesson? thinking? 

How did using the verbal map help you do How did writing out your ideas help you 
this type of thinking? do this type of thinking? 

Draw another diagram that shows this 
kind of thinking? 

REFLECTIVE METACOGNITION 
(Evaluating, comparing, and planning thinking) 

Evaluative Metacognition Comparative Metacognition 
When this kind of thinking didn't work Describe how this way of thinking com- 

well for you in the past, what might you pares with other ways you might have 
have done differently? thought about the issues in the lesson? 

How did doing this type of thinking help Which to you prefer? Why? 
you understand what you were learning In what situations would this way of doing 
differently? this kind of thinking work better than others? 

How did doing this type of thinking help Is there a clearer way to do this kind of 
you remember what you learned? thinking? 

How does using this kind of thinking help How does this kind of thinking affect the 
you organize your thoughts before writing? way you listen to or read about this idea in 

Why is it important to do this kind of comparison to other ways that you listen or 
thinking? read? 

Why is it important to think about (a step 
in the thinking skill or process- options, 
consequences, significance, likelihood, 
causes, evidence, expertise, conditions of 
an observation, corroboration, reasons, 
conclusions, assumptions, characteristics, 
etc.)? 

Prospective Metacognition 

If you use this thinking in another situa- WaY of thinking? 

tion, how would you plan to do it? Pick a How would you decide whether to use 

specific example and describe in some this strategy? 

detail what you would think about . Write out a plan for doing this kind of 

In what situations might you not use this thinking that Someone else can follow? 
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FIVE QUOTES 

1. William Casey said, on his death bed, that the 
CIA directed the Iran-Cor~tra operation from 

2. The ozone layer is being depleted by 
chemicals in spray cans. 

3. The Russians are really not sincere about 
reducing the threat of nuclear war. 

4. Marijuana contains more carcinogenic agents 
than tobacco. 

5. By 1991 100,000,000 people will be infected 
by the AIDS virus. 

01996, The National Center for Teaching Thinking 
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Chapter 4 

Building an Understanding of How to Teach Skillful 
Thinking in the Content Areas 

What Teachers Should Learn About the 
Design of Infused Lessons 

Infusing the teaching of critical and 
creative thinking in content area instruction 
involves blending direct instruction in 
skillful thinking w i t h  content learning. 
This requires a structure for lesson design 
to help students internalize habits of 
thought that make their thinking skillful. 
This involves three basic components: 

engaging students in active thinking 
structured by expliat organizing and 
focussing prompts 
helping students reflect about their 
thinking 
giving students a variety of opportuni- 
ties to practice these habits of thought 
while the teacher gadually phases out 
of the process. 
Teaching skillful thinking this way is 

enhanced by the use of special teaching 
methodologies (like the use of collaborative 
learning) which create an overall atmo- 
sphere for thinking in the classroom. 
Choosing contexts for infusion lessons in 
which there is a robust blending of the 
thinking and the content enhances content 
learning dramatically. 

Infusion contrasts, on the one hand, 
with stand-alone progams which promote 
direct instruction in thinking skillfully 
outside the curriculum, usually via pre- 
packaged or stand-alone programs, and, on 
the other hand, with the use of various 
methods that do aeate opportunities for 
thinking, but don't yet offer direct instruc- 
tion in skillful thinking. Showing teachers 
the "arrows" diagram and explaining these 
contrasts can communicate the relationship 
between infusion and these other ap- 

proaches. 
Teachers being trained in infusion 

should learn the basic features of lesson 
design and should apply them to their own 
instruction by designing lessons which 
incorporate them. 

How Lesson Design Features Can Be 
Communicated to Teachers 

ICCT communicates these features to 
teachers in three ways. The fist  is through 
direct presentations, the second is through 
active lesson demonsbations, and the third 
is through enga,@g teachers in lesson 
design themselves. 

The use of lesson demonstrations is the 
centerpiece of this approach. Lesson which 
dearly incorporate each of these features 
should be chosen for demonstrations in the 
workshop components of each module. It is 
then the choice of the presenter as to 
whether the demonstration is followed by a 
commentary on this overall three-pronged 
lesson structure or of one of the basic com- 
ponents. 

~t is usually helpful to start a staff devel- 
opment project with lesson demonstrations 
which dearly illustrate the way the three 
components weave together in a well- 
structured infusion lesson. The "Three 
Components" transparency can be used to 
point out these components in the cornmen- 
tary on the lesson. Then each of the three 
can be stressed individually in subsequent 
demonstrations. For example, a lesson on 
d&ion-making in which the main activity 
is dearly structured using the verbal map 
and graphic organizer for decision making 

be used to illustrate the first compo- 
nent. A lesson with an elaborated empha- 
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sis on students' reflection on their own 
thinking, accompanied by the use of the 
metaco,pition log, can be used to illustrate 
various metacognitive techniques. And a 
lesson in which there is an elaborated series 
of fo1low~-up examples can be used to 
illustrate teaching for transfer. This can be 
accompanied by the internalization 
graphic. Transparency masters are included 
in this chapter to serve each of these pur- 
poses. 

Choosing Curricular Contexts for 
Infusing the Teaching of Thinking 

It is important that teachers be given 
opportunities to locate contexts in what 
they teach to infuse the speafic thinking 
skills and processes that are the focus of a 
module. Generally, such contexts can be 
located by asking where it is appropriate to 
exercise the thinking skill or engage in the 
thinking process being taught. For ex- 
ample, in history important decisions of 
historical fi,wes can provide a context for 
teaching thoughtful deasion-making and 
for gaining an understanding of the ded- 
sion-making of the figure being studies (e.g. 

Truman's decision to drop the atomic bomk 
on Hiroshima). 

Didactic and/or generative approaches 
can be used in this part of the workshop 
also. A trainer can simply list a variety of 
contexts that have already been located by 
others and provide the general prinaples 
that these illustrate, asking participants to 
apply these in their own teaching. For 
example, a trainer might suggest that 
finding major historical decisions or key 
decisions of major characters in stories or 
novels are good contexts for decision mak- 
ing lessons, and then ask participants to 
find such contexts in their own teaching. 
On the other hand, a trainer may simply 
ask partiapants themselves to locate such 
contexts in their own textbooks and cur- 
riculum guides, and then try to develop 
some general prinaples about types of 
contexts based on these examples. In eithe: 
case the trainer should put all of the con- 
texts suggested by the partiapants togethei 
into a "menu" which is distributed to the 
whole group. Master menu blanks for a 
nanber of thinking skills and processes arc 
included in this chapter. 

01996, The National Center for Teaching Thinking 
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lrect Instruct~on 

INFUSION integrates direct instruction in specific 
thinking skills into content area lessons. Lessons 

41996. The National Center tor Teaching Thinking 
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INTRODUCTION TO CONTENT AND PROCESS 
Teachefs comments to introduce the content objectives. 
The lesson introduction should activate students' prior knowledge of the 
content and establish its relevance and importance. 
Teachefs comments to  introduce the thinking process and its Significance. 
The lesson introduction should activate students' prior experience with the 

S, and demonstrate the 
an anticipatory set forthe 

THINKING CRITICALLY 
Active thinking involving verbal prompts and graphic maps. 
The main activity of the lesson interweaves the explicit thinking skilVprocess 
with the content. This is what makes the content lesson an infused lesson. 
Teachers guide students through the thinking activity by by using. 
questions in the language of the thinking skilVprocess and graphic organizers. 

THINKING ABOUT THINKING 
Distancing activities that help students think about the thinking process. 
Students are asked direct questions about their thinking that prompts them to reflect 
about what kind of thinking they did, how they did it. and how effective it was. 

Transfer activities that involve student-prompted use of the skill in  other 

There are two broad categories of transfer activities: near or far activities that 
immediately follow the substance of the lesson and reinforcement later in the 
School year, reducing the prompting of the thinking process. 

Immediate transfer 
Near transfer: 
Application of the process within the same class session or 
soon afterward to content similar to that of the initial infusion 
lesson. Decrease teacher prompting of the thinking. 
Far transfer: 
Application of the process within the same Class session or 
soon afterward to content different from that of the initial 
lesson. Decrease teacher prompting of the thinking. 

Reinforcement later 
Application of the process later in the school year to content 
different from that of the infusion lesson. Decrease teacher 

01996, The National Center for Teaching Thinking 
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Students are prompted to engage in a thinking task 
with full teacher scaffol'dirlg: 

1. Organized questioning to guide student thinking 
2. Metacognition prompted by questioning 

Students are prompted to engage in a thinking task 
with limited teacher scaffolding: 

1. Simple questioning 
2. General metaco~i t ive  @dance 
%Transfer prompted only if stadenis do not suggest 

additional examples a s  appropriate for the skill 

Students engage autonomously in a thinking task 
with teacher scaffolding eliminated: 

1. Internal student questioning 
2. Students recall the process and reflect 

metacognitivel y without prompting 
3. Students recognize the thinking task as a context 

a1996. The National Center for Teaching Thinking 4 8  
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TITLE: 
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31996. The National Center for Teaching Thinking 



/STAFF DEVELOPMENT MANUAL INFUSION PROGRAM 

THINKING CRITICALLY 

l 
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THINKING CRITICALLY 

INFUSION LESSON PLAN 
TITLE: 
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OBJECTIVES 
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INFUSION LESSON PLAN 
TITLE: 

SUBJECT: GRADE : 

OBJECTIVES 
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CHAPTER 5 

COACHING TEACHERS ON DESIGNING AND 
TEACHING INFUSION LESSONS 

The Goal of Coaching in Infusion 
Projects 

The component of infusion training that 
involves the most individualized work is 
coaching. Coaching means different things 
to different people, however. In infusion 
projects a coach facilitates the teacher's own 
decision making about the lesson by pro- 
viding feedback and information relevant 
to how to achieve the lesson objectives. The 
goal of infusion coaching, therefore, is the 
production of high quality infusion lessons 
based on well-informed choices about their 
design by those who teach them. 

Coaching is always lesson specific. 
Typically, a coach initially meets with a 
teacher to discuss a lesson that the teacher 
is planning to teach. This can occur indi- 
vidually, or in small groups. It can also be a 
prelude to the coach observing the lesson in 
the classroom, and/or debriefing with the 
teacher after the lesson has been taught. It 
can also occur after a lesson has been 
taught. One-to-one discussion, however, is 
essential to accomplish the goals of coach- 
ing. 

Here is a summary of the three typical 
contexts in which coaching takes place. 

The coach and teacher meet together to 
discuss a lesson that has been designed 
prior to its being taught. 
The coach meets with the teacher to 
discuss a lesson in a pre-instructional 
conference, the coach observes the 
lesson being taught, and the two have a 
post instructional debriefing after the 
lesson. 
The coach and teacher meet together 
after the lesson has been taught to 

discuss the lesson. 
The first of these, of course, may be in 

preparation for the lesson being taught at 
some later time. It usually takes no more 
than half an hour. The coach is usually not 
present for the lesson. The second is, of 
course, more complex. The pre conference 
usually takes no more than half an  hour, the 
instruction usually a full class-period, and 
the post conference again about half an 
hour. The third involves discussion of a 
lesson that the coach has not observed after 
it has been taught. 

Coaching Techniques 
The initial meeting with the teacher who 

has designed an infusion lesson is one in 
which the coach should interview the 
teach= about how the lesson is structured. 
It is appropriate for the coach to make 
suggestions about the lesson, but these 
should be presented as options that the 
teacher has the choice to accept or reject. 
The coach helps the teacher clarify his or her 
own ideas about how the lesson will be 
conducted, and provides ideas that may 
help the teacher achieve his or her own 
goals. 

When the coaching is a pre-instructional 
conference, the coach also asks what con- 
cerns the teacher has about how the lesson 
will be carried out in the classroom, and 
offers to watch for these and report back 
after the lesson is taught. For example, the 
teacher may be concerned about wait time. 
HOW much time is she allowing for students 
to think about a question and try to respond 
to it, she may wonder. Is she giving any 
s i p s  of impatience, she may also wonder. 
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The coach tvpically offers to report on his 
or her perceptions so that the teacher can 
concentrate on what she is doing during 
that period. 

Coadung teachers about infusion I-- 
sons has general features that any good 
peer coaching should incorporate. For 
example, it should be non-judgmental and 
should help the teacher clarify what he or 
she will do in the lesson. The coaching also 
has features that are special to infusion 
coaching. For example, in coaching teachers 
on their inhsion lessons, it is important to 
ask specific questions about the structure of 
the lesson. The "Observation/Coaching 
Guide for Infusion Lessons" is an organizer 
for a coach to use to help focus on the 
import-ant ingredients in infusion lessons. 
There is also a sample list of questions that 
a coach can use to guide this questioning- 
In effect, the coach should ask the teacher 
questions about the following in the initial 
discussion of the lesson: 

The grade level and subject area of the 
lesson. 
The content objectives of the lesson. 

* The thinking skill objectives of the 
lesson. 
How the thinking skill and its impor- 
tance will be introduced to the students. 
How the content emphasis will be 
introduced to the sfxdents. 
Which specific strategies will be used in 
the introduction to make the thinking 
strategy that is being taught explicit. 
How the lesson will engage the stu- 
dents in the active use of this thinking 
strategy in connection with the content 
being taught. 
What kind of graphic organizer(s1, if 
any, will be used in the lesson and how 
it (they) will be used. 
What other ways the thinking strategy 
will be kept explicit as the students go 
through the thinking activity. 
What strategies will be used in ihe 
lesson to prompt the students to reflect 

on their thinking- - How the teacher intends to reinforce the 
thinking skill through transfer activities. 
The coach should take notes on the 

coaching guide as this discussion occurs, If 
the coach is going to obsen~e the teacher 
and the teacher indicates specific details 
that he or she wants the coach to look for, 
the coach can note these on the guide also. 
Then, when the coach observes the lesson, 
the coach may also wish to take notes on 
the coaching guide as the lesson progresses. 
If, during the pre-instructional discussion, 
the coach thinks of strategies that might be 
helpful, the coach can ask if using these 
strategies might help a h e v e  the goals of 
the lesson. If the teacher says she will try 
out these ideas but would like the coach to 
observe to see how the students respond, 
the coach can make note of that also. 

If the coach is not gokg to observe the 
lesson after the conference with the teacher, 
the coach may want to ask the teacher to 
take notes on the lesson after it has been 
taught. They can decide what the teacher 
might record in these notes. They then 
mignt discuss how the lesson went some- 
time later. If it is possible for the teacher to 
be video-taped, that could substitute for a 
direct observation of the lesson. 

During the after-lesson debriefing the 
coach should report on what he or she 
observed, speaking specifically to the 
points of concern raised by the teacher h 
the preinstructiond conference. If, for 
example, the teacher was concerned about 
how long the thinking activity was going to 
take - she said she was trying to keep it to 
15 minutes -- the coach can time it and 
report back. If it was 20 minutes, they 
might discuss what might be done to keep 
it to 15 minutes next time. The coach should 
suggest options, guiding the teacher to 
think them through and choose what she 
thinks is best. 

The coach can give his or her observa- 1 

tion guide to the teacher with the records of 
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the observation after the debriefing 

Structures in A School to Support 
Coaching 

Obviously, coaching requires release 
time from ordinary teaching responsibilities 
for both the coach and the teacher coached, 
as well as for any observers of the process. 
This can be handled on an ad hoc basis for 
speafic coaching episodes. However, if 
coaching is going to occur with any regular- 
itv, a system and structure is required. 

The coaching we have been desaibing is 
best conducted as peer coaching in specific 
schools during school hours. There are two 
basic structures that a school may set up to 
support this kind of coaching. One involves 
using already existing non-instructional 
time, the other involves providing a stan- 
dard block of time for coaching and relylng 
on the use of substitutes to cover instruc- 
tion. 

On the first model, planning time and 
early release days, for example, can be 
designated for coaching on infusion lessons. 
If this model is used, coaching will usually 
be in the form ot discussions about lessons 
being designed. It is rare that the complexi- 
ties of pre-instructional conferences and 
classroom observation can be accommo- 
dated within the time provided for planning 
and/or early-release days. 

Establishing a peer coaching system that 
provides regular coadung during the school 
day can take two basic forms. The first 
involves releasing a coach for a block of 
time (usually a half or whole day) by pro- 
viding a substitute for the coach, and then 
providing another substitute who can foi- 
low the coach from teacher to teacher and 
take over the classes of the teachers being 
coached as they meet with the coach. This 
can work using either the conference-only 
model, or including classroom observations 
and debriefing in the coaching. 

The second way this peer coaching 
system has been set up is a variation on the 

first in which other teachers observe the 
coaching and the lessons, and join in to 
~ rov ide  feedback during the post-lesson 
debriefing. This, of course, requires more 
release time and the use of substitutes. 

These can be mixed and matched. A 
school may want to support larger coaching 
sessions of the second sort a few time dur- 
ing the school year, while maintaining an 
ongoing coaching peer system on a more 
regular basis. 

Coaching Tips 
Coaches have offered numerous tips as 

thev go through the process. Here are some 
tha; may be helpful to you as you begin 
your coaching: 

The role of the coach is to ask non- 
judgmental, openended questions 
which focus on the infusion components 
as the teacher is guided through 
metacogrutive reflection about the les- 
son. 
Encourage the teacher to tell her main 
concerns in order to be helpful. 
Analyze and identify the components of 
the infusion lesson. Confirm that the 
steps in the process and components of 
the lesson are dearly and fully devel- 
oped in the lesson. Have a clear idea 
yourself about the steps of the 
thinking process. - Be sensitive to different teaching styles. 
Guide teachers to look at various strate- 
gies. 
Point out the strengths of the lesson and 
offer suggestions on weak areas. 
Recognize that there is more than one 
right way to do the lesson. 
Encourage the teacher to critique the 
lesson. 
Keep body language and non-verbal 
cues of the observer neutral 
Listen and observe carefully and record 
your reactions. - Ask more questions; fewer statements. 
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Confirm that the dual objectives (the discover subtleties for themselves. 
content and the thinking process) are Keep evaluation out of coaching. 
well developed. Correlate coaching teachers for reflec- 
Restate the teacher's concerns. tion to coaching students for reflection. 
Ask openended questions to encourage Affirm that the goal of coaching is to 
teachers to reflect on decisions and help the person offer the best teaching. 
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Questions for Coaches to Raise 
about the Design of Infused Lessons 

What kind of thinking does the lesson seek to improve, 
and what improvements are sought? 

How is the lesson design geared to students' active 
involvement in the kind of thinking the lesson is 
designed to improve? 

How do the instructional strategies make explicit what 
students can do to improve their tt-~inking? 

To what degree are students prompted to think about 
their thinking in this lesson? How is that accomplished? 

What varied opportunities are provided in this lesson 
for students to practice the kind of thinking taught? 

What methods are used in the lesson to enhance 
student thinking? 

How is the lesson designed so that instruction in the 
thinking process improves students' understanding 
of the content? 
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OBSERVATIONICOACHING GUIDE 
FOR INFUSION LESSONS D-4m 

CONTENT OBJECTIVES THINKING SKILLmROCESS OBJECTIVES 

LESSON TITLE: 
- 
1. Introduction 

2. Think Critically 

TEACHER: 

P2n.S l 
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OBSERVATION/COACHING GUIDE 
FOR INFUSION LESSONS 

LESSON (Cont.) 

3. Think About Thinking 

- 
4. Apply Your Tlunlun . . 

g l l 1 7 
5. Other Notes A 
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INNSING THINKING INTO INSTRUCTION-ELEMENTARY DECISION MAKING 

HORTONANDTHEHUNTERS 

Language Arts 

THINKING SKILLPROCESS 

I LESSON 

I INTRODUCTION TO CONTENT AND THINKING SKILUPROCESS l 
I'm going to tell you about a time when I had to make a decision. I wanted to take a vacation 
away from home, and I had to choose between going skiing where it was cold or going to the 
beach where it was hot I couldn't go to both places, so I finally chose to go to the beach. N o w ,  
think about a time when you had to decide about something and weren't sure what was best 
Take turns and tell your partner what you were thinking about'doing. Give students enough 
time for both students in each pair to relate their decisions. If necessary, prompt the class to 
switch roles in order to give each partner a chance to relate his or her decision. 

Let's hear some of the examples you just discussed. Ask for three or four examples from the 
class. 

What kind of thinking helped you figure out what to do? POSSIBLE ANSWERS: Picking, choosing, 
deriding. Write these words on the top of the board as a m a h  heading. l 
The different things you were t h i g  about doing are called 'choices" or "options." Write 
these words on the board under the main heading. Let's hear one of the choices or options you 
were thinking about when you were trying to decide. ANSWERS VARY. . - 

In order to pick the best thing to do, we usually think about what will happen if we do i t  We 
do this to figure out the good and bad things that might happen. These are usually called 
"Results" or "Consequences" of our options. Write these words on the board under options, 
and write "Pro" and "Con" after them. Expiain that we use "pro" for things that are good, things 
we want to happen, and "con" for things that are bad, things we don't want to happen. 

Pick one of your options and discuss with your partner what might happen if you chose it. 
Which of these consequences would you want to happen and which would you not want to 
happen? 



WRITING A STORY 

X> BE USED X X ; m  A C O M P m D  DECISION MAKING GRAPHIC 
ORGA-R 

Paragraph L 
Tell about the situatiop in which a character finds himself or herself that 
makg a decision necesmy. 

Paragraph 11: 
Choose an option from the graphic organizer and write about the character 
choosing that option Explain why the character chose this option. 

Paragraph EL 
Write about how one of the important positive (or negative) consequences of 
the option desaibed in the graphic organizer occurred and how it affected the 
character. 

Paragraph W. 
Write about how one of the important negative (or positive) consequences of 
the option described in the graphic organizer occurred and how it affected the 
character. 

Paragiaph V: 
Finish the story with one of the following: 

a happy ending by desmbing the best consequence, 
an unhappy ending by describing the worst result 
leave the character with another decision to be made because, while 
some of the consequences are positive, some are also negative, and 
the character must choose something else that is better. 



HFUSNG THMK~NG ~KTO ~NSTRUCTIO.'EMENTARY D ~ a u o u  MAKING 

After we've thought about the consequences 
of our options, w e  e m  pick the best thing to CHOOSING 
do. The best thing will be the choice that has 
more pros and fewer cons than any of the , 1. What are some things 1 can do7 
ofher choices. Write "Choose the b s t  thing to . What ~ 1 1  happen fi I do mese fiings? 
do" under "Consequences-pro and con" This , 

*g map shows whd we need to 3. Which are good mings to do7 

about when we make a decision Show a copy ; I I 
of the charl at the right. 

NOW tell your putner what j2u dec:ded to do. What did you think about in order to pick the 
best thing to do? 

When we read stories, we hear about many chzacters who make decisions. It's interesting to 
Ulink about whether they picked the bezt thing to do. We're going to read Part of a story. As 
we do, we're going to think about a decision &at one of the characters makes and try to figure 
out the best thing to do. 

THINKING ACTIVELY I 
I'm going to read the first few pages of Hurton Hatches the Egg  by Dr. Seuss. Listen for the 
decisions that Horton the elephant makes. Let's try to understand why he makes them. Read 
the book to the students and, when you getto the refrain, ask them to join in and -at 

"I meant what I said 
And I said what 1 meant .... 
An d e p h t ' s  faithful 
Che  hundred per cent!" 

Show the pictures as you read. Conhue  reading up to t h e  part where florton's mends make fun 
of him. 

What decision did Horton make at the beginning of the story? ANSWER: TO take care ofthe egg 
.for fhe bird. What does that tell you about Horton? POSSIBLE ANSWERS: He's a nice dephnf .  He's 
helpfil. He to do g&. What does Mayzie's decision tell you about the bird? POSSIBLE 
ANSWERS: hhjrzie is 4, doesn't care abouf Horton, and ticks peaple. 

Were there any consequences that Horton didn't think about when he decided to take care of 
the egg? POSSIBLEANSWEEIS:He didn't think about ?ww wet he wuldgcf  when it rained or how cold 
he  idge get when mMnteruzme. He didn't thinkobouf what wodd happen ifthe m o t h  bird didn't come 
bark He didn't fhink about how unramfo*ble sitting m fhe egg would be. Lf students have difficulty 

this question, ask them what things happened that Horton didn't expm 

Was it a good deasion to take care of the egg? If you had thought about the consequences 
before agreeing, would you have decided to  stay with the egg? POSSIBLE ANSWERS: 1 w~uld  h u e  
stayed bemuse keeping the egg mmm is imp-bmt mm iflget wef. I ~ u I d  have brought my rninco~i and 
winter jacket, but would sti l l  have sfayed cm fhe egg so h t  it wouldn't die. 

Now let's read a iittle farther in the story. Continue up to the part where the hunters approach 
the scene. Stop reading with the following: 

"He heard the men's footsteps! He turned with a start!" 

Let's think about the problem Horton now has. Getting wet and cold made Horton feel 
uncomfortable, Now what does Horton find? Some huntus with guns. m a t  could be the 



- 

consequence? They couldshoot Horton. would that be a good thing? No, because Horton could di 
and then theegg wouldalsodie. 1s that more serious than just getting wet and cold? Yes. Beingaliz 
is more important than being comjortable. 

Suppose that you were Horton. Let's use our 
plan to decide what Horton should do. Re- 
memberwhat comes first WhatareHorton's 
options? What could Horton do? Talk to 
your partner and try to come up with three 
or four options. After a few minutes, askhe 
students to report. Get as many options as 
possible, one at a time, from different groups. 
Write the options on a transparency or draw- 
ing of the graphic organizer. ~ S B L E  AN- 
SWERS. Fight the hunters, run away without the 
egg, run away with the egg, stay on the egg, talk 
to the hunters and tell them what he's doing and 
ask them to go away, hide, make himselflook like 
a tree, give them something nice in tradefor not 
hurting him. 

Now let's figure out which option is the best 
thing to do. Let's think about the conse- 
quences and list them as pros or cons. Let's 
try this first with the option "Horton runs 
away without the egg." What do you think 
might happen? POSSIBLE ANSWERS: m: 
Horton would escape. The hunters would be un- 
happy. Horfon wouldn't have to be cold again. 
M: Horton ~ou ld fee l  guilty because he had h o k m  his promise. Mayzie would be angry when she 
returned. Tk egg would die. 

Is it a good option to run away without the egg? Why or why not? POSSIBLE ANSWERS: No, 
because the egg woulddieand that's important. Horfon would be breaking his promise and, men though 
he'd escape, he mightjet-1 guilty. 

Discuss another option with yourpartner. Think of some things that might happen if Horton 
did that Decide whether these results are pro orcon Assign each group a different option. On 
a transparency or on the board, write the consequences the students generate. 

Letme summarize the pros andcons of each option Discuss with yourpartne~what you think 
the best option is. Ask the students to vote on h e  best option. Beck the one that gets the most 
votes. Then ask students why they voted for their option. 

Now we are going to read the rest of the story. Let's see what Horton decides to do. Let's think 
about why he decides what he does. Finish reading the story, and ask students why Horton 
decides to stay withtheegg.Coachthembyproqtingthemtorepeat therefrain. Askthemwhat 
Horton's decision tells them about him. POSSBLEANSWEFS He's brave. He loves the bird in the egg. 
He cares a lot about the bird in the egg. He keeps his promiss no matter what. 

Is Horton's decision better than yours? Why? Ask this question only if what Horton decides is 
different from what the class decides. 



THINKING ABOUT THlNKlNG 

I When you were making yourdedsion,you thought about Horton's options when the hunters 
anived. Were Horton's options important to think about? Why or why not? 

11 Was it a good idea to think about the conse4uence6 of  ort ton's options the way we did? Why? I 

1) Use your plan for decision making to figure out ~ h a i  you c m  do next weekend l 

I 
h the story of Peter Rabbit, Peter makes lots of decisions. Use your plm for decisiofi making 
to decide what Peter should do when he gets to Mr. McGregofs garden. 

If Horton had to make another decision, what would you tell him to think about? Draw a 
picture that can help Horton make better decisions. Accept any diagram that emphasizes 
.options and consequences. 

In science we're studying what animals need in arder to stay alive. Pick an mind. Use your 
plan for making decisions to choose somethingyou can do to help one of these animals to five 
and grow. 

1 
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Reinfotcamsnt b t e r  
Later on in the school year, introduce fhis additional transfer activity by saying the following: 



Run away with the egg. 

Horton will feel bad because he 

If Horton fa& down, the hunters 

: .  . 
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OPTIONS 
What can Horton do? 

Run away without the egg. Fight the hunters. 

Give the hunters something nice 
in exchange for not hurting him. : 

Make himself look &e a tree. Stav and faces the hunters. 

Talk to the hunters. Tell them what 
he's doing and ask them to go away. Hide from the hunters. 

YOUR OPTION 

RESULTS 
What will happen? 

The hunters might not shoot 
because Horton is brave. The hunters might shoot Horton. 

The hunters might capture Horton 
Horton k e e ~ s  his word to Mavzie. and take him away from the egg. 

The hunters might steal the egg 
The hunters minht miss. and sell it. 

CHOICE 

wyr 
Because Horton made a promise to Mayzie to take care of the egg and 
that's important. 
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MR. ARABLE AND THE RUNT PIG 

Language Arts Grade 3 

I LESSON 

I lNTRODUCT1ON TO CONTENT AND THINKING SKlLUPROCESS 

Think about a b e  when you had to make a decision and you weren't sure what to do. Tell 
your partner what you were thinking about doing. Give students enough time for both 
students in each pair to relate their dedsions. Lf necessary, prompt the dass to switch roles in 
order to give each p m e r  a chance to relate his or her decision; 

Let's hear some of the examples you just discussed. Ask for three or four examples from the 
&ss. Write each decision at the top of a column under the word "&ckiors" 

When thinking about what to do, your thinking is called "decision making." The different 
choices you were Lhinking about a m  called 'options." Write 'Deckion Making" and "Op 
t i~ns"  on the board. Under the word "options," hi the alternatives that students mention. 

NOW feu your neighbor what you decided to do and how you figured it out* What did you 
think about to pick the best thing to do? 

When people are trying to decide what to do, they sometimes think about what will happen 
as a result of their decision, These results are d e d  the  'consequencesn of their options. What 
were some of the consequences you were thinking about? Write the word "consequences" on 
the board, and list some of the consequences students mention. 

Ln asking decisions, you should have a good reason for expefting particular consequences. 
Write the word "reason" on the board. 

Tell yo~rnei~hboryourreaso11~ forthinking that yourdecision would have the consequences 
you mentioned. Ask the students to mention some reasons, and list these on the board under 
"reamns." 

I After you think about which of the consequences are important, you are ready to make the 



best choice. Here's a thinking map putting 
al l  of these ideas together. It telb as what SKlLtFUL DECISION MAKiNG 
we should think about when we a n  trying 
to make a decision. Show a copy of the 
thinking map at the right. 2. m am my opt)onr? 

* We've been thinking about our own deci- 3 . ~ ~ w o m m t h b - . b o u t - ~ - o f  

sions. Now, think about decisions that 
&option? 

were made by characters in stories you've 4. ~ o r r ~ . r s * - 7 ' l  

read. ~ e s c r i b e  some of those d2sion.s. 
Get three or four examples from the class. 

As w e  read stories, w e  can understand the characters better by thinking aboui :why they made 
their decisions. We're going to read part of a s t q .  As w e  do, we're going to *ilk about a 

a decision that one of the characters is trying to make and what that decision tells us  bout the 
kind of person that charader is. 

l THINKING ACTlVELY I 
4 I'm going to read the first few pages of the book Charlotte's Web by E B. White. Listen for the 

decisions that the characters make in this passage. 
"Where is Papa going with that ax?" said Fern to her mother as they were setting the table for 
breakfast. 

"Out to'the hoghouse," replied Mrs. Axable. "Some pigs were born b t  night." 
"1 don't see why he needs an ax," continued Fern, who was ody dgfit. 
"Well," said her mother. "one of the pigs is a nmt. It's very small and weak, and it will never 
amount to anythmg. So your father has decided to do away with it." 
"Do away with it?" shrieked Fern. "You mean kifl it? Just becailse it's smaller than the 
others?" 

Mrs. AraMe put a pitcher of -am on the table. "Don't yell, Fern!" she said. "YOU f a h  is 
right. The pig would probably die anyway." 

Fern pushed a chair out of the way and ran outdoors. The grass was wet and the earth smelled 
of springtme. Fern's sneakers were sopping by the t ime she caught up with her father. . 
"Please don't kill it," she sobbed. "It's unfair." 
Mr. Arable stopped walking. 

"Fern," he said gently, "you will have to learn to control yourself." 
"Control myself?" yelled F- Y l l k  f a matter of life and death, and you talk about 
controlling myselt" Tears ran down her cheeks and she took hold of the ax and tried to pull 
it out of her father's hand. 
"Fern," said Mr. Arable, "I know more about raising a litter of pigs than ym do. A weakling 
makes trouble. Now run along!" . 
',But it's unfair," cried Fern "The pig couldn't help bejng born S&, could it? If I had been 
very small at birth, would you have killed me?" 
Mr. Arable smiled. "Certainlynot,"hesaid, looking down at his daughter with love. "But this 
is different. A little girl is one thing, a nmty pig is another." 
"I see no difference," replied Fern, still hanging onto the ax. "k is the most terrible case of 
injustice I have ever heard of." 
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What decisions do the characters make in this passage? POSSIBLE AhT5WEP.S: Mr. Arable 
decision to kill the runt pig, Fern's decision to toget herfather to spare the pig, Fern's decision togm 
the er, Mr. Arable's decision to r e a m  with Fern, Fern's decision to t+y to convince hmfather, M7 

Amble's decision to tell Fern what her father plans. 

Let's think about Mr. Arable's decision to kill the runt pig. Suppose you were Mr. Arable an 
that what Fern says makes you think again about what to do about the runt pig. Let's look 
the decision-making map and ask the first question: What makes a decision necessary? 
do you think Mr. Arable feels he has to make a decision here? PoSS1BL.E ANSWERS: A litter 
pigs was born last night. One of the pigs was a runt. Mr. Arable remembm how much trouble raisin 
WC; 2: has cn:!sedin thepast. It may cost a lot ofmoney to carefor the runt pig. Fern hns raised questi 
abmt whefhc; kiliinp the pig is the best thing to do. 

Now let's look at the cext question: What 
are Mr. Arable's aptions? What else could 
he do? We will use a yccial diagram that 
can help us think more carefully about 
decision making. It has a box for 'Op 
tiona" Work together in groups of three or 
four and try to come up with as many op- 
tions as you can. Try to think of different 
kinds of options, including some unusual 
ones, and write them on the diagram. P& 
SBLE ANSWERS: Take care of the pig himself. 
giw the pig away, sell the pig, let Fern tak m e  
of the pig, lie to Fern and kill it anTay ,  do 
nothing (let the pig fend for itselfl, advertise for 
someonewhocan takecareofthepig,rnakeit apet, 
kill it anyway, abandon the pig in the woods. 

Tell us one option from your group's list 
As each group of students responds, write 
these on the board or on a transparency of 
the diagramunder the word "Options."rhen 
ask for volunteers toaddoptiom that haven't 
been mentioned. h you list responses, ask 
for elaboration of some by the students who 
offer them. 

Let's follow and think about the consequences of one of the options 
giving the pig to Fern to raise. We should think about the consequences of o u r ~ ~ t i o n s  so tha 
we can decide which option is best What might be the consequences of giving the pig to Fe 
to raise? Write -Give the pig to Fern to raise" under "Option Considered." Then lis 
consequences that might result if Mr. Arable did that Make sure you think about cons 
quences for others as well as for Mr. Arable and about both long-term and immediate 
consequences. Ask the students for suggestions about the consequences, and fiE in the graphic 
organizer as they give them. POSSIBL.EANSWERS.F~ will be relieved. The pig will dieanyhow. Fern 
will learn how hard it is to keep an animal alive. Fern will be able to keep the pig alive. Fern willfeel that 
her father values h ideas. Fern will learn farm respmsibility. Raising the pig will take F m  awayfrom 
other chores on thcfann, and pig care could become time consumingand erpensiveJor the family. The pig 

I l 
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may live and grow nonmIly. mill learn about death. Fern will understand the wisdom behind her 
fither's decisions. The parents may disagree over fk decision. Pig care may come back to thepren ts .  Mr. 
Amble may feel guilty about giving Fern the responsibility i f the pig dies. The pig m y  breed other small 

pigs. 

l Remember how important it  is to make sure 
that you have reasons for t h i i g  the conse- 
quences will really happen. Let's think about 
the first consequence-that Fern will be re- 
lieved What do we know about Fern from 
the story that is a reason for thinking she will 
be relieved if her father gives her the pig to 
raise? Well write that in the "Support" col- 
umn on the diagram. Since we have a reason 
that supports it, well put a check mark next 
to the consequence. If you can't find areason 
or if there is a reason against thinking the 
consequence will happen, we'll cross out the 
consequence. Write what the students sug- 
gest on the graphic organizer. As you fill in 
student responses, your organizer should re- 
semble the one at the right. me)---. 

Now work in your groups to come up with 
the consequences foranother option Assign 
one group to finish discussing this option and 
complete the diagram. Let each of the other 
groupspickanotheroption. Write down what 
you think the consequences might be for 
your option. Then see if you can find reasons for thinking the consequences will really 
happen You can use information from the story or what you know about animals, f m ,  and 
people. Cross out any consequences for which you can't find support After five minutes, ask 
the groups to report by t e h g  what the option is and whether the reasons show that the 
consequences are likely. 

In your groups again, think about whether each likely consequence counts in favor of or 
against the option you have chosen Put a plus next to the consequence if it counts in favor of 
the option; use a minus if it counts against the consequence; if the consequence is important, 
cirde it, and explain why it is important in the last column on the diagram. 

Now pick what you think is the best thing for Mr. Arable to do. Explain why. Ask each group 
to report. After the discussion, ask the class to vote on the best thing to do. 

We've done some decision making by thinking carefully about what Mr. Arable should do. 
Let's read the rest of this chapter of Charlotte's Web to see what Mr. Arable decides to do. 
When you find out, think about what Mr. Arable's decision tells US about the kind of person 
he is. Write down two words or phrases that describe Mr. Arable. Read the rest of the chapter 
aloud. Ask a number of students to report on their descriptions and why they chose these. 
POSSIBLE ANSWERS: Fair, thoughtful, listens to Fern, kind, open-minded. 
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* How did you think about what Mr. Arable should do? What did you think about firs 
Second, and so O~?POSSIBLEANSWERS: Optionsjrst, tlrnr ro?rwijrrornY. 1 / 1 ~ t r  r7~iri<.tr'.r,.r/r,rrl 
l&y fk r o ~ e q ~ ~ r n c e r  -c, and u * h ~  the k t  firirr.\, !L, do is. 

l Look at the thinking map of making. 1s t h ~ t  r bsod WJS to dcscribc how you 
thought about what Mr. Arable should do? ANS- VARY. BUT W W T s  GENERALLY 
AGREE THAT IT IS. 

IS this a good way to make a decision when you're not sure what to do? is it good to do this 
even wher you ic:! preity confident about your choice? Is it better than the way you think 
about your decisions now'! Why? ANSWERS VARY. 

Can you write down aplan foryowdecbions to help you rememberwhat you should think 
about? Draw your own thinking map and use some words that you learned in this lesson. 

l APPLYING THINKING 

I Immediate Transfer 

Later in the chapter, we found out that Fern's younger brother Saw the runt pig at breakfast 
the next morning and asked for a pig to raise, too. Use your plan for decision making and 
decide what is the best thing for Mr. Arable to do. 

Think about the decision you discussed with your partner before we talked about Mr. 
Arable. Think through that decision using your decision-making plan. Would your 
decision now be the same as the one you made earlier? Why or why not? 

I Reinforcement Later 

Later on in the school year, introduce additional transfer actiiities. 

Ln social studies, we've been studying about the Pilgrims' deasion to leave Europe and 
come to the New World. Use your plan for decision making to think through whether or 
not they should leave Holland. 

We will be studying about pollution in science. Litterin the school is one type of pollution. 
Use your plan for decision making to think about how to keep the school free from litter. 

Think about a deasion that you have to make sometime soon Use your plan for decision 
making to think it through the same way. How can you remind yourself to think about 
decisions in this way when you have'to make them? SUGGESnON: Write R note to yourself. 



Sample Student Responses Mr. Arable and the Runt Pig 

Fern- grcmto it and 

The pig will die anyhow. 

~ - 

P 

OPTIONS 
Whd can Mr. Arable do? 

fern wll lean that Mr. Am- -I 

Raise the pig himself. 
Give the pig away. 
Sell the pig. 
Give the pig to Fern to raise. 
Feed it steroids. 
Donate the pig to a science class. 
Find someone to take the pig. 
Give Fern all the fa& and let her make 

the decision. 
Go ahead and kill it. 
Trade it with someone for something 

rmputsive but-cares about h pig. I 

Donate the pig to someone outside the 
family to raise (farmer, 444, FFA). 
Make it into a pet 
Do nothing; let the pig stay in the litter. 
Explain the effects on the pig, the ktter, 

and the family to Fern, and then kill it 
Turn the problem wer to Mrs. Arable. 
Abandon the pig in the woods. 
Kill it after Fern has gone to &m!, and 

tell her it ran away. 
Postpone making a decision. 

H's hard to ratse a runt @g. HOYWVer. 
itisn't Ift,sndFemwiflgiveftspedal 
attention. 

Fern is tnteIt'igent. obsenranl, and 
krtemstdhthepis.bu!srnsllW 
~ m a i s  n;eed m care. 

- ' ,  . . 

CONSEQUENCES SUPPORT 

SmaIkrbabypigsusu8ny~ 
small adub. 

What M11 happen H Mr. 
,Arable takes thls option? 

Fern will feet relieved. 4 

em will feet that her 
father l iens to b r  md will 

me cl-r to him. a After awhile, Fern will stop 
caring for ft. 

Jmportmt. 7 7 ~  pig is a r ing 
b e h g a n d ~ e i S ~ n t , b u t #  
would not have died af negled 

Not Vmry Important. Small p@ 
bring less money, but size ean be 
mrCOmB- 

Why do you thtnk the 
consequence will occur? 

Fern cared about the pig and was 
upset thst it w u l d  be W. 

She wss the only one who spdre on 
behal of the pig to Mr. Arable; he 
took h e r  feelings seriousiy. 

Raistng Rlnt ptgs requires time and 
care. Fern b young and seems 

Fern win other chms Femk age, s c h d  W& and cbms hnporb* Fern's he@ on a family 
on the farm. probably donr kave m lime for fam is lnportsnt but not 

m pig. However, sha is conoemed m r Y .  
I and seems reswnsible. 

. -  . . -  . . . .  . . .  
. - .  . . 

How tmpoibnt is the 
consequence? Why? 
mnt F-lings are hportard 
but are d ~ l ?  term rasuh. 

Vary I m w n t .  The relationship 
behveen a father and daughter is 
Longlerm.LweLsmogtimportent 

bmpor&snt She may feel guiltyty, 
butmeyahleamhm!M. 

. 



Sample Student Responses Mr. Arable and the Runt  Pig 

SKILLFUL DECISION MAKING 
f OPTIONS 

Do nothing; let the pig stay in the liner. 
Feed it steroids. Explain the effects on the pig, the litter. 
Donate the pig tc a scienc class. and the family to Fern, and then kill it. 
Find someone to take the pig. Tum the problem over to Mrs. Arable. 
Give Fern all the facts and let her make Abandon the pig in the woods. 

the decision. Kill it after Fem has gone to school, and 
Go ahead and kill it. tell her it ran away. 
Trade it with someone for something Postpone making a decision. 

CONSEQUENCES 
What will happen if Mr. Why do you think the How important is the 

sensitive to right and wrong. 

Fern is young but is sensitive to Important Peme won1 m t  
right and wrcq.  her. 

Fern is young and she leets a ltnportant Can cause fright and 
kinship wim me pig, but her father diiess. 
has a caring relationship wim her. 

Fern and her parents seem to be Very Important C~mmunjcation 
d honest with each other. Lying is important in a tamily. 

and distrust limil mrnunicatiwL 

l I - Mr. Arabte will feel guilty. 1 Mr. AraBle spoke honestty wdh ImPOrtEnC Mr. Arable may feel 
Fern and seems sensnne l u ~ 3 n a ~ 1 e  about h 

. . l 
Although Fern is ywng, she may Important She will be satisfied, + Fern will not find out and will m mmethinp that and she will no longer challenge .* forget aboul it, 
she issowtabouL  Mr. Arable. l.: 

Fern willay. 4 Fern is ywng and embonaliy Not Very Important. She may b l attached to me pig. l unhwy,  but she will get over h 1 :' 
I + 7he of for the Mr. Arable's ewenence ralslng Important. Enon and time are 

runt p, WII be solved, tlrne Pi@ lets understand the W on a small farm n may 
and efBort will be saved J Lkellhood of sutvrva~ and save the family tmm hawng to 

reaurntments for care make scanlces later I 
56 01994 C ~ r n c u  THINKING PRESS 8 SOFTWARE P.O. BOX 448. PACIFIC GROVE. CA 93950 800-458- 



~ ALTERNATIVE ENERGY SOURCES 

Sclence Qrsdes 5 4  

LESSON l 
INTRODUCT#ON 10 CONTENT AND WINKING S K I L V P R m E S S  

I Usually when we are Lrying to figure out what to do, we try to choose the best thing among 
a number of alternatives. If yoar p m t s  are planning a vacation, they may compare and 
contrast a number of options, such as going on a trip, going to a resort, visiting relatives, and 
staying home. When they think about vacation possibilities, they take account of relevant 
factors like cost, travel time, etc. Of couxse they want to make sure they are getting accurate 
information about tftese factors so that they can make a good choice. H o w  might they get 
accurate infornation about the cost of the trip? 

As yourparents think about the consequences, 
they usady weigh their importance. For ex- SIULLFUL DECISION MAKING 
ample, going to a quiet restful spot may be 
more important than the cost of taking a trip. 1. Wtrat makes a decision necessary? 

They note which consequences count favor 14 2 m t  are my options? 1.3 
of (pm) or against (conitheir options. U they b What there about me 

i. 
then pick the vacation that seems to be the consequences of each option? 
best one based on this process, their decision h 

hought out me m8 for 4- HOW -mportant am ~~nsequences? 
decision making (at right) provides a hi of I 5. option best in IigM of the mnse- 
things a person should think about in making W=? 
a decision. I: , * v - 

l 

Good decision making is especially important when it comes to decisions our country has to 
make about issues &at affect all of us. One such decision involves the energy source our 
country should rely on.This decisionshouldbe basedonscientificfacts. Let's fhinkabout this 



issue according to our plan for making p o d  decisions. Ask the students to review what th 
have studied about energy, in general, and about alternative sources of energ,  in particular. 1 

THINKING ACTIVELY 

Why are people today concerned about energy? Can you remember a time when you he 
someone discussing this question? What *ade them concerned about it? RXSrnLE m S W E  
Weuse. lot ofPnngy. We rely on oil f i ,~ourm~in  mergymeds,nnd t h r s u ~ y o j o i l  -run out sumeti 
within f he nextfifi ymrs. We depold on oilfrom ofher countries, and some of those countries have c10 
O J O U T  oil supply in the psi.  We'll be needing more energy in tkfuture. Pollution a f l ~ t s  our health a 
the environment. Oil ran be use in mar: dunL:: 7oayj. Tire price of oil continues to go up. 

I 
What are some of our options mgarding energy sources? Which should be our major so 
We now rely on oil. Maybe oil should still be our dominant source. However, let's think 
other possibilities and to decide whi& is best. Wo:k togfther in groups of four and list 
many energy sources as possible. Try to include some that arr unusual. 'Ihink about h 
energy is produced from each source. Ask the groups to report at random but to mention a 
one energy source from their Lists. Then ask for sources that haven't h mentioned, creatin 
a list from as many students as possible. Write the energy s o ~ c e s  on the chalkboard or on 
transparency under the heading "Options." When uncommon sources are mentioned, ask 
anyone h o w s  how energy& produced from ihose sources. This taps ~tudmts'prior howle 
and contributes to the collaborative nature of the activity. POSSIBLE AhJSWERS: Nuclear p 
wind, win- powerfrom dams, solar p m ,  burning garbage, efhanolfrm p i n ,  fh tides, hmt from 
earth (geothermai), magnef;sm, lightning, nnimnl power, human pmu, wood, oil, coal, methane gos 
ttafural gas, steam, gravity, and chmicd reacfions Ibatfpn'e~)* 

When you are w n g  to make a complicated decision like this one, it's a good idea to 
about what information you might need in order to decide. What W O U ~ ~  you want to 
about the consequences of relying on each of these energy sources? Make a list of the thin 
you need to know about a t ype  of energy in order to decide whether it is a good source for ou 
country to rely upan. Your List might indude, for example, how easy i t  is to produce th 
energy. What else would you add? The students should work groups again and then report 
Write student responses on the chalkboard or a transparency with the heading, "Factors to Take 
into Account." POSSBE ANSWERS: &fs ( p ~ o d u ~ o t z ,  tmnsportafion, storage, distribution, 
the source, and research), availability, S L I ~ ~  f o ~  wwkxrs in producing fhe energy, mviron 
polIu tion, horn tong i f  will hi, mt to c o n m  to a new m e r g y s o z c r ~ , p u b ~ i c ~ c c ~ ~ n c e ,  cost of the en 
technology needed to producrand trrmsmif t h e w ,  whpthmfk iS renwabIe, jobs lost or men 
ease of use, constrrnu comforf, ease of producfion, public accepfabilify. 

Each group should now pick two sources from its list of options. Gather idormation about 
the consequences of relying on these different f orms of energy with tu the factors you 
have listed. Youll use diagram cdled a "data matrix," which is a chart having columns and 
rows. Write the energy forms down the side underUoptions," and write the factors to consider 
across the top, Get the appropriate infomtion from your textbooks or other sources to fill in 
the boxes. If you don't have information, if you have ody partid information, or if you're not 
sure about its reIiability, put a question mark in the cell. Write your unanswered questions 
on the lines below the diagram. (See the sample matrix p. 62.) 
Allow sufficient time for your students to complete activity. If fiey only use their textbooks, 
they can fmish it within the class period. To include outside resear& (e.g., using resources in t h e  
school library) extend this lesson over additional class sessions. 

: 
, 

. 

. l  
1 



4 What does this information about the consequences of usingthese energy so~esshowabou t  
the options? Put a plus nexttothe factors that you think count in favor of choosing the energy 
source and a minus next to those that count against choosing i t  Put a arcle around the factors 
you think are more important than the others. For each entry, explain why you put a plus, a 
minus, or a circle. ANSWERS WILL VARY. ~ s k  each group to report its findings to the rest of the 
class and explain why they rated the consequences as they did. Make a "dass matrix" on the 
&lkboard or on a large piece of poster board. Fill in the mahix based on the reports of each 
group. Encourage students to add information from the group matrix to their individual ones. 
More than one copy of the matrix can be used i f  students need more space. 

I Work together in your groups and decide what you would pick as the best source of energy 
for this country to rely upon, given the information on the chart. Discuss why it is the best 
energy source. Ask students to attend to the following questions as they make their detisions: 

What important unanswered questions do you have? 

In the light of theseunanswered questions,how cerfainare you about your decision? Why? 1 
Ask each group to prepare an oral or written recommendation explaining the reasons for their 
choices. To make this lesson an ongoing research project, students should continue to gather 
information to answer their unanswered questions and periodically report their findings. Ask 
students to thinkabout how they might get answers to their questions and then to develop a plan 
for gathering this information. Sources may indude libraries, governmental agencies that deal 
with energy, TV documentaries, etc. When they get additional information, students may add 
it to their diagrams and report it to the class. Encourage them to reconsider their recommenda- 
tions in the light of new information. A diagrammay also be kept on a bulletin board for students 
to fill in. 

THINKING ABOUT THINKING I 
How did you go about thinking through your decision? Describe what you did first, next, etc. 
Draw a diagram that represents a flow chart of your thinking. Ask students to display their 



diagrams. Student des&ptions will vary, but their flow charts should contain the 
questions on the tkinking map for decision making. 

Were there any aspects of this activity that you found particulariy hard? m y ?  How might YOU 

do this more easily next time? ANSWERS WILL VARY. 

What do you think about this way of making a decision? Is this a good way to do it? What 
some of its pros and cons? Disms strategy with the class and ask students whether the ~r 
outweigh the cons or whether there is some better way to make a decision. POSSIBLE 

Erns: Helps us think about widerener~ options, reduces narrow thinking, presmfj an 
fo f hink abou t a compl~r subject, improves conwrncr in :.4oices, mcournges acfiue inmlvmm t in i 
topic, m k s  us nware ofthe impodanf i n f i m i i o n  iri deferminirig desira bilify of relying on fhc sourcc 
makes i f  possible to record r e l m n f  infomtim in an organized w q  so fhzf We wor:'tfbrget it and ca 
compare d r ~ e r m f  options ensily. 

k: Takes longer, requires fhni we wn'te on fhp diagram fk i n f m i j ~ n  wtfind, d q m d s  on t 
reliabilify of the information we are using. 

Most students favor this approach for important decisions, though m y  say that it is too much 
trouble for decisions h a t  are not too impo-t. They still favor a shorter version of this strate 
for even these c h o i c e ~ n e  that involves taking h e  to think about options and consequences 
prior to the decision. 

Wfiaf plan for careful decision making works best for you? MOW students to map out their 
own plan for skillful decision making. If they omit one of the five attention points, suggest tha 
they indude something comparable. Students may indude any points that they think wiu help 
them avoid difficulties hey  may have encountered with the energy activity. I - 
How does thiscornpare to the way you ordinarily make decisions? What's agood way to make 
sure that you follow this new pf an instead? Students sometimes suggest wriring down their 
plan in their notebooks or thinking portfolios or posting it on the wall of their classroom. I 

I APPLYiNG YOUR THINKING I 
I tmmediate transfer I 

Select a decision that you are trying to make right now or that you will have to make soon 
Think it through, following the plan for decision making you just developed. List an) 
unanswered questions that you may have so that you can continue to think about you] 
decision making and research it after you leave dass. After you reach a decision, indicate how 
confident you feel about it, based on the questions you've been able to answer through you1 
research. 

Imagine that your parents am considering whether they should use alternative energy sources 
in their apartment or home. Help them decide by using your decision-making strategy. 

Reinforcement b ter  

Later in the school year, infroduce reinforcing activities. 

As we study the atmosphere of the earth, w e  will find out that it is polluted with many 
different particles and chemicals. Decide what to do about some types of this poI1ution. l 
As w e  study endangered species, select one endangered animal and recommend what to do 
to prevent its extinction. I 



~ I N G  THINKING INTO INSIRUC~O~ELEMEKIARY DECISION MAKING 

1 We will be studying the way many immigrants to this counhy from Europe in the early 
years of this century. Suppose you were asenatorlivingat the time. What immigation policy 
would you support in Congress. Why?Use yourdecision-making strategy to decide what you 
thiikis the best thing todo. Would you supportthe same policy with regard to the Asians and 
Latin Americans who wish to imminate to this country now? Explain why or why not  

I 
l 

SKILL EXTENSION: DETERMINING THE REUABILITY OF SOURCES 

an advertisement about nuclear power. What does if tell us about nudear power? What 
uld you want to End out about the advertisement and its source to help you determine whether 

kottheinfonmtion itindudesisreliable?Meba checkMofthings that you might find out that 
mdd help yofi d M e  whether or not the information given in the advertisement is rehble. How 
dld you get information? Try to get this information so that you can judge whether the ad 
donnation is likely to be reliable 
!NOW think about whether the ad leaves un-ered any questions you have about nu& 
her. If so, pick two of these questions. How could you get additional, reliable information to 
nswer your unanswered questions? List some sources you t h i n k d  be reliableand m e  that you 
knot sure about. Explain why you think they are or are m reliable 

ESSINC STUDENT TWINKWG ABOUT DEClSlO 

ask students towrite aboutany of theapplication questions. For e*ample,ask 
m to think thmugh a personal decision or towrite about a mntroversid social issue, such as' 
isposing of hazardous waste or environmental pollution You may ask a similar question abont 
bjorhistoricaf decision likelincoh's decision toissue the ~ m a n c i ~ a t i o n ~ r o d a m a t i o n ( m ~  

that students have enou& b a c k v d  knowled@ to answer it). Theit writing can bem the 
m of a standard essay, a recommendation to someone, or a letter to the editor 01 a l& 
ewspaper. Ask students to make their thinking explicit in t h e  writq. Determine whether they 
seattending to each of the steps in the thinking map for decision making. 
If you choose the extended fonn of this lesson, i n W  students gather additional information 
h periodically return to the question, you can use portfofio assesnnent techniques. Ask your 
mdents to state their learning and thid&g goals in &is activity and to include their commenk 
1a special portfolio for this pmject. They should indude products in their portfokos that indicate 
b well they are meeting these goals (fill& -ekes, notes on energy sources from their 
h, their written recommendations, ek). They should comment an how well U l q ,  %eve 
rey are meeting their goals, both with regard to gathering mformation about energy sources and 
 their decision making. The students should indude fhese comments in their portfolios 
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m SAMPLE STUDENT RESPONSES RESEARCH OPTION ALTERNATIVE ENERGY i- 
N -......---.v-- ~~~ ~ ~ 

. . .  . . . . .  . 
, . :.. . :. : ... . .. j . . ,  . . ..: , DECIS~ON-M~KI 'NGMA~~X:  : i i : '~ j~ ; : .~ :~ : ; : ,>  : : . ~ , ' ~ ~  .:. .;(:::,:'+,,.;;: . : :  . , - $  . > .  ': 

. , 
2 

. , . . .  , . . . . ~ .  . . . . . .  . . . . . . .. 
/~ 

I 
C) 

OPTIONS 

SOLAR 

RELEVANTCONSEQUENCES 
EASE OF I ENVIRONMENT I COST I AVAILABILIN 

Easy, H localion, lalilude. 
and wealher condilions are 
lavorabla. Lillle 
maintenance. Umiled 
service for repairs. 

No undesirable alr or 
waler poliullon. Unslghlly 
equipmenl or circular 
fields ol  mirrors. Loss of 
Irees. 

Slart-up Is coslly (could be 
reduced by mass 
manulaclure). Low 
malnlenance and repalr. 
Operallon cosls are 

I minimal. 

Llmiled by localion. 
lalilude, and weather. 
Seasonal In some areas. 
Dlstrlbulion of resulling 
eleclrlclly limlled. 

I Renewable. 

NUCLEAR 

Complex, requlrlng 
sophisIIcaled inslruments. 
specialized technlclans, and 
unusual safety measures. 
Wnsle dlsposal Is rlsky and 
~equlres long-lertn 
saloguards. 

Radiation danger. 
Mining erosion. loxlc 
lailings lo secure uranium 
Storage 01 waste may 
resull in radloacllve 
conlariiinalion. No 
almospheric pollution when 
operaling normallv. 

Urenlum Is scarce. 
Breeder reaclos are 
conlroverslal and limlled in 
number. 

I 

Proteclive measures In 
operalion and slart-up 
cosls are hlgh. Licensing, 
certifying, and Inspecting 
planls are expensive. 
Lower cosls lo  consumers 
In some reglons. 

COAL 

PETROCHEMICAL 

Complex, bul commonly 
~racliced. 

Slrlp- end shall-mlnlng scar 
Ihe land. Use creales a grey 
film on surfaces. ParlbdaIe 
emlsslons pollule the air. 
Acld rain pollutes air and 
water. 

Complex, but commonly 
pracllced. 

Research and development 
' 01 soft coal use is cosily. 

Labor. lransporlallon, and 
conversion are coslll,. 

Dlrdnlshing supply. 
Son coal underuliilzed 

'Oil spills may resull. 
The oil supply may be 
depleled. Hydrocarbons 
pollule,lhe air, damage the 
ozone layer, and create 
acid rain. Processing 
pollules air. 

Explorallon, research. 
dlstrlbullon and clean-up 
cosls are hlgh. Importing is 
coslly and depends on 
Inlemalional prlclng. It has 
value for uses olher than 
energy. 

Llmlled reglonal supplies. 
Non-renewable. 
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Sample Student Responses Alternative Energy Sources 

. . " I"r" I 
.-,.*-,. , 

RELEVANT CONSEQUENCES 
.,:?$G b J 

3 .y 
F 3  $ 1  5 .:.'. 

OPTIONS . ..I< 
1 

ABUNDANCE' ACCESS1 Bl LIT Y 
:#I RENEWABJ LIT Y PRODUCT10N CQNSUMERS 
2: 
:.;d. ::I:: U.S, has less than a Oil is hidden under- 20 
.:I:. c decade of oil reserve round. More than was 
,>:, l e k  Oil is nonrenew- &,W oil wells nre scar 
i$? 
' ,$i Q I L 
.,:. 
5:: . , . 
11, 

::? 8 
jl 

I::: 

# 
2: 

!~ ::: NATURAL 
$ i ,  GAS 

jjj 

::j: 
:::: :::: 

Coal is the most In a typical year 100 
:j pl~t~kiful fossil fuel and rnine~s die and 
.:< he U.S.has about 25% 1DWf5 are injured, 
q; :;c of the world's suppl . However, a]thou h carbon dioxide fro 

There is enough marin coal is cornbustafic? con~bustion of coal 
COAL the world to last for at it is not e~ -~ los ive ly  

least 200 years and flamab1eor . $ rna be ten times Ion - F er. here C enough kor 
, :  the long haul. 
jg 

A j:j 
:j:; 

Little geothermal Geothermal ener The cost of 
plenHhJ. 2JW,Of# energy can be develop? new gourcc9 are tial dn~igcts 
exploitableacres are utilized. In most of techno o ~ e s  to reach scattered in the attributed to the 
now bein explored the U.S. a significant and use cep lyir~g United States, and gwtIlerma1 
and devekoped. There km nature radient geohermal nler y while the enerv lr r d u c t i o n  ol ellergy B may be enough for the Lea Pm deep or rourca such as &t low cost oncc r t  is team and hot water barn water rec 
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Sample Student Responses Mufaro's Beautiful Daughters 

RE AND CONTRAST . .  
::~,:,,:.;.",. ; . 
,..*:<~..<,<,e:&,. 

Both describe rivalry between daughters in a family. 

Both result in a royal marriage for the girl selected. 

In both stories, magic allows animals to change form. 

In both stories, kindness wins out over selfishness. 

Both stones occur at a time when kings and queens were r~ lers .  

In both stories, the girl selected to be queen comes from the common people. 

l l Both stories have a happy ending. I I 
. ... .. . 
. . 

.. . .. . : HOW DIFFERENT? 
I l 

WITH REGARD TO 1 
The story takes place in Africa. LOCATION The story takes piace in Europe 

There is a father and a 
The father is the only 

stepmother, but the slepmother 
parent in the story. makes most of the decisions. 

.. :.. . . .. 

The sisters were natural sisters. RELATIONSHIP The sisters were stepsisters 

Magic is used to test the girls Magic is used to help the girl 
who would be queen. who is unfairly treated. 

. . 

The king picks his bride The prince picks his bride 
for her worthiness and beauty. for her beauty alone. 

CONCLUSION OR INTERPRETATION: 

Worthiness, as well as beauty, is important in choosing a queen in the African folktale, 
but beauty alone is importan? in the European tale. 
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ABRAHAM LINCOLN AND FREDERICK DOUGLASS l 
( American History Grades 5-12 1 1 
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students i Students-will i o m p a i c ' ~ d ~ c o n t r ~ t & e c  
tive1v.b~ d&&n%ing ~similariti&s '&d differ- 

- .  d 

very in this country and Cl&the &er- 1 enc& be&een':two i'=deri, by'.de&&$i pat- 
ence between begg & the sigruficant'simil~ties &d differ- 
being an abolitionist. c-, - . ~ d  'ty developing an interpretation or 

. .. 
t conclusion based on the similarities and differ- 

. .  . '. ., : . .  _,,, .> , . . ences. 
. . . .  . . . ~  .. . . . . 

METHODS AND MATERIALS 

I CONTENT THINKING SKILLPROCESS 1 

l LESSON I 

This lesson features passages about Lincoln 
and Douglass used in conjunction with back- 
ground knowledge about them. Guided read- 
ing, random calling, higher order questioning, 
and directed essay writing are employed athis 

,. . . . : ,' . . . ., . ., lesson. . . . . 

I INTRODUCTION TO CONTENT AND THINKING SKILLPROCESS I 

Compare and contrast is guided by shuc- 
tured questioning and the use of a graphic orga- 
nizer. (See pp. 102-107 for reproduable dia- 
grams.) A think/pair/share activity used to 
encourage the-dear expression of stud*' con- 

,c, cluusi6ns about the twomen. -. . 

Think about a time that you understood something better, or learned to do something more 
easily, by relating it to what you already knew. For example, when people move from one 
place to another, they usually note similarities and differences between their new location 
and their formerhome. Perhaps the school bus stop is within walking distancein both places 
but is farther away in the new location than it was where they used to live. Recognizing the 
difference in distance will help in ~Ianningwhen to leave for the bus. It should probably be 
earlier than in the previous location 

When you notice similarities and differences and use that information to make a decision or 
judgment, you are "comparing and contrasting." Describe to your parhter an example in 
which you learned something important by comparing and contrasting. Explain how com- 
paring and contrasting the new thing with something you already knew helped you to 
understand or do things better. After peer discussion, briefly discuss three or four examples. 

In this lesson we are going to learn about the lives of two leaders-Abraham Lincoln and 
Frederick Douglass. Which do we know better? Abraham Lincoln. 

What do we know about Abraham Lincoln and the time in which he lived that might help us 
understand the experiences of Frederick Douslass, who lived at the same time? Studentsmav 
discuss conditionsin the United States prior tithe Civil War, including their understanding i f  
slavery and the legal debatesurrounding it, as well as the fact that Lincoln was president during 
the Civil War. 

l l 

120 0 1  994 Cnlilca~ TH~NKING PRESS 8 SOWARE P.C.  OX 448 - Paclilc GROVE. CA 93950 800-458-4849 2 



.,.C"-',,." I II.I.N..U .I.." .I.3,n"r,."'rLLCMc~lAn, "",.IT-I.I.I- -..I -.,..a,.** .,,." 

THINKING ACT lVELY l 
First read the passage about Abraham Lincoln. 
As you read the information about Frederick 
Douglass, b e  alert to ways that he and Lincoln 
are alike. Each time you find a similarity, write 
it on a line in  the box of the diagram under 
"How Alike." Also, look forwavs that Lincoln 
and Douglass are different. ~ k t e  the differ- 
ences on the lines under"HowDifferent."Think 
about what that difference means and write it 
over the arrow. For example, Abraham Lincoln 
was Caucasian and Frederick Douglass was 
Black. What termdescribes thatdifference?Race. 
Write "race" over the arrow. Give the students 
enough time to list at least three similarities and 
three differences on the diagram. Afterthey have 
finished reading the Dassaees. call on students 

U 

randomly to report similarities and differences 
that they have found. Ask for only one similarity 
or difference from each student. Record their 
responses on a transparency, on an overhead : :  . ~ .  . . ... 

S P C W Y O * ~ m U " . m :  

projector, or  on a large diagram on the chalk- 
board. Encourage students to add anv sirnilari- 
ties or differences that they find intere;ting, sug- 
gested by other class members, to their individual diagrams 

How are Abraham Lincoln and Frederick Douglass alike? After they have finished reading the 
passages, randomly call on four or five students to report one similarity that they have found. 
Record their responses on an overhead transparency or on a large diagram on the chalkboard. 
Draw out the student's thoughts by asking for clarification or extension of the responses-the 
cause, effect, si,@icance, implications, etc. POSSIBLE ANSWERS: Both men Iiued in the same period, 
were born into very poorfamilies, wereself-educnfed, were intelligent, lost their mothers af an early age, 
spent their young adulthood on farn~s, and movedfiom border slave states tofree states. Both men used 
iangllage to persuade others and contributed to ending siavenj in America. 

How are Abraham Lincoln and Frederick Douglass different? Record differences, asking what 
each difference describes and writing it over the arrow. Continue to ask extending questions 
about the cause,effect,sigruficance orimplicationsof each differencebetween the two men. After 
the class diagram is completed, encourage students to add any similarities and differences they 
wish to their own diagrams. POSSIBLE ANSWERS: Lincoln was Caucasian; Doughss was of Afncan 
descent. Lincoln was bornfiee withal1 thecivil rightsguaranteed toAmmencans; Douglass was born aslave 
with no civil rights, wen fhe light to life. Lincoln was bornfree; Douglass purchased hisfreedom. Lincoln 
was a lawyer and a politician; Douglass was a writer and newspaper publisher. Lincoln used the war 
powers of the presidency tofreeslaws in the confederate stafes; Douglass used his newspaper to injuence 
publicopinion regardingrightsandopportunities for blacks. Lincoln wasassassinatedat age56; Douglnss 
died ofnatural causes at age 77. Lincoln was primarilyan orator Douglass was both an orator and m'ter. 
Studettts also include among the differences that while both men opposed slavery. Douglass zuas an 
abolifionisf and Li~zcoln was not. To clarify the distinction between being an abolitionist and just 
opposing slavery, students' comments or teacher explanations may include the following 
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factors: Abolitionists believed that the assumption that one person could own another was 
wrong and that slavery shouldbe abolished by whatever means necessary. Lincoh, on the other 
hand, believed that while slavery was undesirable, should not be extended to new territories, 
and should be abandoned if legal means couldbe found to do so, it was nevertheless sanctioned 
by the right to property in the Constitution. The war powers of the president, invoked by LincoLi 
during the Civil War to issue the Emancipation Proclamation, allowed L i c o h  to confiscate the 
property of slaveholders and free the slaves by legal means. 

Now let's think about the similarities and differences on your diagram. There are many true 
things that we could say about the two men that may notbeveryimportant. Forexample, both 
men wore trousers. This, however, does not add to our understanding of these two men. We 
want to base ourunderstanding of them on factors that a r t  impo~:nt. Crawaline through any 
similarities and differences that are not important. Student responses wili vary. Students may 
predictably ask what is meant by "important." Any information, the omission ?f which would 
limit our understanding of the two men, their characters and interests, andior the'r impact on 
others would be considered important. 

Are there any common ideas that you find in the important similarities and differences? For 
example, many of the similarities and differences mentioned describe the backgrounds of the 
two men. What otherpatterns of similarities and differences do  YOU find? Write these in the 
"patterns" box. After students have an opportunity to reflect and write, ask for three or fou: 
responses. POSSIBLE mS~ERS: Their bn~kgr01~71ds, :he value they placed on education, their ii71~1acf or1 
s lnvey ,  their risejronl poverty to become self-s~cpporting in distb~guislied professioiis. 

Now think about something interesting that you have learned about the two men based on 
your comparing and contrasting. What do the similarities and differences you have noted tell 
you about Abraham Lincoln and Frederick Douglass? In the bottom box,write one sentence 
that expresses a conclusion or interpretation that is suggested by important similarities and 
differences in the lives of the two men. 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: 

Q !  If you 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 ----?" 

Q u e s t i o n s  extend the idea: If you think your partner is saying something interest- 
ing, but it is too brief, you can ask for more details about your partnefs idea. You might 
say something like 'What more can you tell me about -?" 

0-d: If you think the speaker is misled or confused, you 
may ask questions that you think may prompt your partner to rethink or restate some part 
of his or her statement like "Why do you think - ?" Maybe the speaker will explain 
why and you won't think the statement is confused anymore, or maybe the speaker will 
reconsider aspects of the statement. 

I After two minutes of reflection, signal students to change roles. After both partners have served 
as speaker and listener, allow studentsan opporiunity to rewrite their statement in any m7ay they 
see fit. Ask for volunteers to read their statements to the whole class. Ash them to repeat their 
statements so that other students can listen to ezch statement twice, once for content and  once 
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to identify the kind of statement the student is reading (comparison, contrast, both comparison 
and contrast, cause/effect, generalization, etc.). Ask the class which details from the diagram 
could be used to support the conclusion if the statement was the main idea for an essay 
assi@ment. Create a composite bulletin board of students' conclusions about the two stories. 
POSSIBLE ANSWERS:Although Lincoln and Douglass experienced hardship nnd limitations as young 
men, they were able to rise to positions ofinfluenceand power. Abraham Lincoln and Frederick Douglass 
were of dz;ffermt races but worked for the same purpose. While Lincoln nnd Douglass opposed slaveryfor 
different reasons, they both contributed significantly to ending it in this county. Both nren slzozued 
determination in befteringfhemselvesnnd, through thisaclzievement, bettered thelives of co~rntless others 
in this country. FredmkkDouglass, in contrast to Abraham Lincoln, had to win hisfreedon1 and then used 
ifs advantages to workfor thefreedonz of Blacks andfor women's sueage. 

l THINKING ABOUT THINKING l 
Let's stop thinking about Lincoln and Douglass 1 and focus our attention on what we did to think 1 / OPEN COMPARE AND CONTRAST 

l IS comparing and contrasting in this way helpful in thinking about things? How? Students 
comment that it allows them to think about what the similarities and differences mean. 

about these two men in order to learn something 
important about them. The kind of thinking we 
did was called "comparing and contrasting." What 
did we do  to compare and contrast Lincoln and 
Douglass? What, forexample, did YOU thinkabout 
first? Next? Prompt students to recall the steps in- 
the process. Record their strategy on the board or 
use a transparency of the thinking map, uncovering 
each step as students identi j it. Review the discus- 
sion for each step of the thinking map of open 
compare and contrast.- 

HOW was  the compare-and-contrast process 

HOW did the way that you compared and contrasted the two men differ from the way you 
usually study historical characters? Students say that comparing and contrasting helps them 
look for important information as they read about these people, in contrast to just attending to 
their names and when they lived. Students often comment that this process "personalizes" these 
leaders in the sense that they seem like real people. 

Was using the graphic organizer helpful to you? How? Students comment that using the 
diagramassists them in recording details that they notice and might otherwise forget. n e y  also 
say that the graphic organizer helps them draw a conclusion from thesimilarities and differences 
they have listed. 

different from just identifying similarities and differences? Student answers Should focus on 
thinking about the differences by asking what kind of differences they are, by looking for 
patterns in the similarities and differences,andby drawingcondusions fromthe similarities and 
differences noted. 

. 

In the Think-Pair-Share activity, was writing out your statement beforehand important? 
Students recognize that, for clarity and ownership, having their thoughts written down before 
discussion frees them to examine the meaning and implications of their conclusions. 

1. are they similar? 

2. How are they different? 

3. What similarities and differences 
seem significant? 

4. what categories or panern 
see in the significant similarities and 
differences? 

5. What interpretation or is 
suggested by the significant similari- 
ties and differences? 
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APPLYING THINKING 

I Immediate Transfer l 
Compare and  contrast the experiences of Frederick Douglass and Josiah Henson, the escaped 
slave whose life is depicted as "Uncle Tom" in Hamet Beecher Stowe's Uncle Tom's Cnbin, 
to illustrate life under slavery, escape, and assistance to other slaves. 

We are studying Sojourner Truth and Harriet Beecher Stowe. Compare and contrast the two 
women to examine how they affected public opinion about slavery. 

M'e have been studying conditions in the North and the South a t  the start of the Civil War. 
Compare and contrast the population, industry, food production, c3astllr~:. ana railroads in 
the North and the South to determine their relative ability to sustain a lengthy war. 

Compare and contrast literary works about Lincoln and Douglass. what  do these wcrks tell 
us about the writers'views of these two men? Lincoln poems include ''Lfl~he11 Lilacs Las; ?n the 
Dooryard Bloomed" and "Oh Captain, M y  Captain" by Walt Whitman; :'What is God's Will" 
and "i ibrahan Lincoln" b'; Stephen Vincent Benet; and "Lincoln" by John Gould Fletcher. 
Douglass Poems include "I Was Frederick Douglass" by Hildegard Smith and "Frederick 
Douglass" by Paul Laurence Dunbar. 

Compare and contrast two characters from stories you have read recently to understand how 
the two characters responded differently to conditions in the stories. 

Compare and contrast two breakfast cerealsinorder to decidewhich is abetterbuy and which 
is more nutritious. 

Reinforcement Later I I Compare and contrast two different pieces of music or stories. l 
/ Compare and contrast the civil rights of blacks and whites during Reconstruction. 1 

FOCUSED COMPARE AND CONTRAST OPTION 

This lesson can be taught as a focused compare m d  contrast lesson. If you take this option, use 
the focused compare and contrast graphic organizer, and guide students to compare and contrast 
Lincoln and Douglass. They should define the purpose of the comparison and contrast; list the 
factors to considerinorder to achieve this purpose,and then search in tkke passages for information 
about Lincoln and Douglass that falls into the categories they havespedfied. As they fmd 
information, it shouidberecordedunder "How Alike" ornHow Different:' as appropriate.Sample 
studentresponses using a focused compare and contrast graphic organizer are included on page 
128. 

RESEARCH EXTENSION 
Corroborate details in  the passages about Lincoln and Douglass by consulting otherworksin 

the school library. Make sure your sources are reliable. Modify your comparison and contrast 
diagram, if necessary, to reflect what you find. Students may obtain more information from 
biographies of Lincoln and Douglass. Iri,o Roads to Greatlzess (Macmillan Company, New York, 
1967) pro\rides biographical and literary works about the two leaders. 



1 WRITING EXTENSION 1 
Use yourcon~ludin~statementas themainidea orconclusionforashortessa~about Lincolnand 

Douglass. Use what you have written in the graphic organizer for your supporting details. You 

library. 

ASSESSING STUDENTS' THINKING ABOUT COMPARING AND CONf RASTINC 

To assess this skill, ask students to write an essay on any of the application questions or others 
which you select, using a graphic organizer to assist themselves. Askstudents todescribe how they 
compared and contrasted the two subjects. Detennine whether they are attendmg to each of the 
steps m the t h m h g  map for comparing and contrasting. 

I 
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ABRAHAM LINCOLN AND FREDERICK DOUGLASS 

Abraham Lincoln 
Abraham Lincolnwasbomin Hardin County, 

Kentucky in 1809. Whenhewaseight, the family 
moved to Spencer County, Indiana, where he 
grew up. His mother died when he was ten 
years old. Sime his family was very poor, Lin- 
coln began working at an early age. Although 
there weresomeschoolsin theIndiana territory, 
he had little formal schooling and was largely 
self-taught. He worked on a farm until he was 
twenty-trvo years old, and then in 1831 moved 
to Menard County, Illinois, where he worked as 
a clerk in a store. From 1834 to 1840, Lincoln 
served in the Illinois legislature, studied to be- 
come a lawyer, and mooed to Spkgfield, Illi- 
nois, to practice law. He served one term in the 
U. S. House of Representatives from 1847 to 
1849 then returned to his law practice. 

In 1860, Abraham Lincoln was elected presi- 
dent of the United States. He immediately was 
faced with the secession of southern states from 
the Union and the beginning of the Civil War. 
Although he disapprox-ed of slavery, Lincoln 
was not an abolitionist (one who believed that 
slavery should be done away with). He recog- 
nized that slave oimershadpaidfor their slaves. 
Since slaves were considered to be property, it 
was believed to be unlaivful to take someone's 
property away. Once the southern states had 
become enemies of the Union, President Lincoln 
used his war powers as Commander-in-Chief of 
the Army to abolish slavery in the southern 
states. In September 1862, Lincoln proclaimed 
thatunle~sthesouthernstatesrejoined theunion 
by January 1,1863, their slave property would 
be considered legally confiscated. Thus,Lincoln 
acquired the legal right to free the slaves. 

S Abraham Lincoln was re-elected President in 
1864 but was assassinated in 1865. 

Frederick Douglass 

Frederick Douglass was born a slave in Tuc- 
kahoe,Maryland. Since slaves were seldom told 
their ages,Douglass estimated that he wasbom 
about 1818. His mother, Hamet Bailey, was 
hired out to a distant farmer shortly after his 
birth and died when Douglass xcas about eight 
years old. Like many slaves, Dol;g!;iss nevpr 
knew, who his father was. 

Frederick Douglass was taught the alphabet 
by Mrs. Thomas Auld until his master, Mr. 
Auld, discovered that shewas teaching Frederick 
to read. It was unlawful to teach a slave to read. 
Frederick realized that reading was an impor- 
tant distinction between slaves and free men. 
Frederick taught himself to W-rite by copying 
words in the spaces of his young master's writ- 
ing book. 

In 1838, Douglass bluffed his way onto a train 
to Delaware, a slave state, then went by boat to 
Pniladelphia and freedom. He moved to Massa- 
chusetts and selected the name Douglass to 
replace his slave name. 

Douglass bought his freedom from his old 
master. In 1847, he started a neivspaper in Roch- 
ester, New York, advocating the abolition of 
slavery and supporting women's voting rights. 

Douglassencouraged Lincoln toincludeblack 
troops in the Union Army and used the power of 
his newspaper to encourageblacks to enlist. The 
first black regiment was formed in 1863, with 
Douglass' own sons among the first to enlist. In 
1864, Douglass met with Lincoln to secure the 
same wages, protection, and awards for black 
soldiers as for white solciiers. 

In 1866, Douglass was the only black delegate 
elected to attend the post-war convention on 
reconstruction. In 1877, President Hayes ap- 
pointed Douglass marshal of the District of Co- 
lumbia. He later served as the U. S. representa- 
tive to Haiti. 

Frederick Douglass died in 1895 of a heart 
attack 

Adapted from Oigoriizi~igTi>i~~kj~igBookilb~ SandraParLsmdHowardBlack,Criti~alThink~gPress&Sofhuare. 

126 01 994 CRIT~~L'.  TH~NKING PRESS 8 S O ~ A R E  - 3.0. BOX 448 PACIFIC GROVE. CA 93950 800-458-4849 



INFUSING l tilNKlNti IN 1 U INS IHUG l ION--CLtMkN I A H I  bUMYYnlNCI AN" ~ U N I H ~ S ~ I ~ ~  

Both were born into very poor families. I I . . 
I Both were self-educated. 

I l Both used language to persuade others. 
- I I 

Both contributed to end~ng slavery in the United States. 

. . 

) HOW DIFFERENT? 1 11 
with all the rights none of the rights 

guaranteed to Americans. guaranteed to Americans. 

His opportunities were not Even as a free black man, his 
limited by his race. opportunities were limited. 

He was an abolitionist who 
believed that one person 
could not own another. 

He used the War Powers Act He used his newspaper to 
to free slaves and establish 
military service for blacks. 

CONCLUSION OR INTERPRETATION: 
Both men showed determination to better themselves and. through this achievement, 

used its advantages to better the l~ves of countless others in this country. 
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Sample Student Responses - Lincoln and Douglass Focused Compare and Contrast 

GOALS: To clarify how Lincoln and Douglass contributed to ending slavery In 
the Unlted States 

FACTORS TO CONSIDER: Goals, priorities, an~tudes towards slavery, methods, 
accompl~shments, effectiveness 

CONCLUSION OR INTERPRETATION: 
While both Lincoln and Douglass worked towards the goal of ending slavery, Lincoln was 
constrained by legal considerations, regarding slaves as property, that Douglass did not accept. 
but ultimately Lincoln used the power of the presidency to work within the law to free slaves. 



I FUSING THINKING INTO INSTRUCTION-SECONDARY RELIABLE SOURCES 

THE CANALS OF MARS 

General Science Grades 6-1 l 

LESSON I 
INTRODUCTION TO CONTENT AND THINKING SKILWROCESS I 

Have you ever heard an account of an event that you accepted as accurate, but later found out 
that it wasn't? Jot down some of the details of that situation. Now tell your partner about it. 
What went wrong with the account that made it incorrect? Get three or four reports from 
students and write on the chalkboard their disposes of what went Lvrong with the reports. 
POSSIBLE ANSWERS: It was based on rumors. It was a deliberate disto7-tion for some uitmior moiive. I t  
wasadvertising to sell sorneihing. It was in a sensationalistic newspaper. The person ulhogc:]? ti~eaccount 
,oat information t iu t  was inaccuraiefiom someone elseand didn't knoul it. Tile person mflii:r a nzistake in 
what he thought 11c sow because he %as distracted. 

Since we rely so much on information from others, it is important to make sure that we get 
accurate information. We make decisions about ~urchases  based on information we get from 
others. We find out how to do things, as in sports, based on information we get from others. 
Thinkabout a11 the differentsources of information you use. Jot downafew of them. POSSIBLE 

Newspapers, TV news, teGtbooks, teachers, saI<speople,frirnds, dictionaries, telc,vhone books, 
TV documentaries. 

In this lesson we will find out how to determine beforehand whether information we're 
getting is coming from a reliable source. We will examine a special kind of information- 
information that we and others get from observation. 

Science is one field in which we rely on obsen-ation to give us basic information. Whenever 
we conduct an experiment, we record our observations. Even complicated scientific theories 
are based on observation. What you read in your textbook about the planets is based on 
observations that people have made. We're going to look at some observations made by a 
scientist who drew some pretty startling conclusions. We're going to think about how to 
decide whether the observations are accurate. 



l THINKING ACTIVELY 1 
Read the following illustrated description written by someone who was interested in the 
planets and who decided to observe them to find out what they were like. This is his 
description of what he saw when he looked at the planet Mars. 

15July-Iwas amazed toseedarkareas ofblue-green that exactly 
typify the distant look of our ownforests. Only a few months ago 
this area was pale yellow in color, suggesting the seasonal 
changing color of leaves. A projection stood outfrom the planet's 
surface, but it was clearly not a mountain peak, since the projec- 
tion was notfixed in place, but suggesteda cloud formution. The 
most startling observation of all was that of miles and miles of 
parallel lines, sogeometrically regular that lam at a loss to Show 
their ruled efect in my drawing. I'm certain that these bizarre 
parallel features are canals, laid down with as much precision as 
railway metals on Earth. Only intelligent life could have con- 
structed such canals! 

wonder what the canals do. This must be sciencefiction. 

Let's think about this. Sometimes, great discov- 

What reaction do you have to this? POSSIBLE ANSWERS: I didn't know fhere was life on Mars. I 

OUESTIONS ABOUTTHE REU4BUTY 
enes sound fantastic. On the other hand, some- OF A SOURCE OF INFORMA~ON 

times reports like this are wrong. How can we WE=- T I P ~ C + ~ C S T W ~ ~  

1 1- 
tell? It's clear that what this person is telling us 7 1 ? - I  
about life on Mars is not something he observed -__---__--_-___--_- ; ; / I  I 

I ] /  
directly. Rather, he is saying this because of his ------------------- j / j  
observation of canals on Mars, something he ---_--____----_____ / / / I  I 

thinks only intelligent beings could construct. ------------------- / / !  
Solet's think about this observation. How can we _----_---_______--- ; l / /  I 

tell if it is accurate? Work together in groups of ------------------- / I l l  ' I / ,  

I ; / /  three or four to make a list of questions you ------- 
would like to have answered to help you decide ------ I  I ; !  

I I I  
' I  whether this report is accurate and reliable. List ----- 

questions you would ask about the source and --------_- / / I /  
' l ' ,  

l / / /  circumstances, as well as questions about the 
report. Use the diagram for questions about the ---------- ! / I ;  

I / / ;  
! I  reliability of sources for your list of questions. -------- - , 

Write them on the dotted lines on the left. When ----------~-------- , I j j /  I 

I I I  
I the students have worked for about five minutes, -------_-- 
I / ; /  

ask them to report. Ask each group to mention one ------------_------ ; / I  
question, so that all the groups respond. List the I ! 

questions on a large "class" diagram that you 
construct on the board or on a transparency. Then ask if students have any other questions that 
haven't been mentioned. Add those to the diagram. 

We could try to answerthese questions one by one, but perhaps there is amore organized way 
to do this. If we group questions,we can make a checklist of types of things we want to find 
out about thesource.This will help us decide whether or nothe or she is areliable and accurate 

From The Search forLifeon Mars: Evolution ofan Idea,by Hemy S. F. Cooper, Jr. (Holt, Rinehart and Winston, 1976) 
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NFUSING THINKING INTO INSTRUCTION-SECONDARY REUABILITY OF SOURCES 

observer. Group these questions together into a few 
basic categories, such as questions about the observer. 
Write these categories on the short lines on the top of the 
diagram and connect the appropriate questions to the 

S dotted line that leads to it. Call for responses and write 
them on the dass diagram. POSSIBLE ANSWERS: The ob- 
s e w ,  how theobservation was conducted(inc1uding theequip- 

' ment arid its condition), the report itselJ corroboration. 

Let's try to organize these types of questions and con- 
struct a thinking map that we can use to determine the 
accuracy of an observation. We can use the map as a 
checklist for making these kinds of judgments. Add 
relevant subcategories under each major heading. The ' list that students develop may resemble the thinking map 
shown at the right. 

Now leYs go back to the report on the canals of Mars and 
try to answer some of these questions. Here's the title 
page of a book that the observer wrote about the canals 
of Mars and some additional biographical data about 
the observer. (Make available copies of pages 366-57). 
What information does this material provide that an- 
swers questions on yourlist? Record yourresults on this 
graphic organizer, "Determining the Reliability of 
Sources." Ask students to read some of the recorded 
answers to their questions. POSSIBLE .ANSWERS: The ob- 
server had the background and training to be agoodastronomi- 
cai obsemer. He was well qualified (professor at M. I. 
T.). He won many prizes, hence ,probably had a good 

: 

DETERMINING THE ACCURACY 
OF AN OBsERvAnoN 

, Which of the lea,ures of me 
.wewe, observation. and report are present 
inme case? 

Observer. 
Backgmund? 
Qualifications? 
usual reliability? 
Free of bias? 
State of mind? 
Physical ability to observe (eyesigh!. 
etc.)? 
Capacity to observe (proximity. 
direction, free of distraction)? 
Expectationslpoint of view? 
Vested believe interest the report? in havlng audience 

condua of me observation: 
Frequew? 
Equipment? 

SnengM or accuracy7 
Condition? 
How operated? 

Date and location? 
Replicated? 
Observation conditions? 

HOW soon after me observation? 
Details (drawings, Photographs, 
graphs)? 
Language and findings expressed 
objeCOveiy? 

Corroboration: 
BY others? 
By me? 

2. When you weigh factors, how reliable 
YOU judge me observatlan to be? 

%..., ~. 

reputation as an astronomer. He wrote Mars and Its 
Canals in 2906 - before scientists had the sophisti- 
cated technology that we do nowfor observingplanets. 
He used a large telescopefor his time. HE made many 
observations. He wrote this passage in his journal while 
he made the observation. He believed that canals were 
there before he looked through his telescope, perhaps 
creating a predisposition to belime this. There is no 
evidence ofdrinking or psychological disorder. 

Try to reach agxeement in your groups about 
whether or not you believe that this is an accu- 

D~~~~~ TME REUABIUN OF SOU~CD -.W 

rate and reliable observation. Explain why. In the box on the right side of your graphic 
organizer, write whether the observation report is reliable, unreliable, or uncertain. 

Use your textbooks and other sources for more information about the surface of the planet 
Mars. What would this information show about the credibility of Lowell's account? Is there 
any information that corroborates Percival Lowell's observations? IS any of this information 
more acceptable than Percival Lowell's report? Why? If you want to extend this activity, show 
students some of the Mariner photo 



graphs of Mars. These are contained in the book MARS, As Viezued by Mariner 9,  published by 
NASA in 1976and inother sources thatareavailableatmostlibraries. Discuss with your students 
the differences in the technology and its reliability for the following circumstances: when a 
person observes Mars through a telescope on Earth, when photographs of Mars are taken 
through a telescope on Earth, and when a spacecraft near Mars sends back to Earth computer- 
enhanced pictures. 

Prepare a report about what youthink the surface of Mars is like. Illustrate this report. Explain 
why you think this is an accurate description.Whatunanswered questions do you have about 
the surface of the planet? Discuss with students the planet's surface features that might have 
made Peraval Lowell think he was seeing canals. 

THINKING ABOUT THINKING I 
Let's put aside these questions about Mars now. Think about how you developed your 
checklist of things to consider in determining the reliability and accuracy of an observation 
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 transform- 
ing the categories into a checklist. Some students may also comment on the collaborative nature 
of the activity. 

Is that a good way to develop a checklist? Can you think of other situations for which this 
strategy would be helpful? Answers may refer to checklists for making purchases. You wuld 
make a list ofquestions you would want answered to help you decide what to buy and a list ofsources to 
consult to answer these questions. 

Is the checklist you developed for judging the reliability and accuracy of an observation 
report a helpful one to use for this purpose? Why? 

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

APPLYING YOUR THINKING I 
Immediate Transfer I 

Suppose you were going to visit a nearby pond in order to make observations about the 
natural behavior of animals that lived in and around the pond. Plan your observation so that 
you will bring back the most accurate observation reports you Can. Write out your plan. 
Students should use the checklist and apply it to this specific observation. 

Suppose a car hit the side of a truck. Several people saw the accident. Which of the following 
witnesses do you believe would give you the most accurate and reliable account? Which the 
least? Why? 

A man getting into a car on the other side of the street 

A policewoman directing traffic at the next intersection 
The driver of the truck that was hit 

A three-year-old passenger in the back seat of the car that hit the truck 
A man looking out of his window from a thirdstory window on the other side of thestreet 



l R e i n f o r c e m e n t  Later  l I When the class is studying the following topic later in the school year, ask the given questions. I 
We arenow studying the effects of diet on health. We're going to look at various reports about 
diet and health in advertising, from health clinics, on milk cartons, etc. Apply your checklist 
to try to determine which of these is likely to be more reliable and accurate than others. What 
might you do to verify the information contained in these sources? 

We are studying the way of life of the Native Americans. Find four sources of information 
about the Native Americans. Use your checklist to decide which of these sources is likely to 
provide themostaccurate and reliableinformation. Explain why. Compare these desaiptions 
to your textbook and to a movie you've seen about the Old West. Describe two important 
things you've found out about the Native Americans in the Old West that you didn't know 
before and that you think are accurate. List some things that you think are not accurate. 
Explain. 

Thinkabout a purchase you will be making in the next few months. What sources would give 
you the best information for making a good decision? Why? 

- 

ASSESSING STUDENT THINKING ABOUT RELIABLE SOURCES 

Any of the transfer examples can serve as an assessment item. The example about the pond is 
particularly suitedforihispurpose. 1t canbeused aspre and post-tests tosee whether thestudents 
have changed the way they make judgments about accuracy and reliability. Decide beforehand 
how many additional items from the chwklist the student should mention in order to show 
improvement. 

Here is an example of pre- and post-test responses that can be wd as a paradigm for judging 
student improvement. In the pre-test, students were asked to plan an observation of animal 
behavior in and around a nearby pond. Student responses were predominantly like the following 

I I would plan to look at things. - 
I would go there. 

In thepost-test givena few months after the Canals ofMars lesson, their responses included plans 
like the following, none of which were mentioned in the pre-test: 

I would bring binoculars. 

1 I would make sure I could get close enough to get a good view. 

I It would have to be daylight 

I would read up on what I was going to be observing beforehand so I knew what I was going 
to be looking at. 

I would bring a pad and pencil and write down what I saw when it was happening. 

I would bring someone along who would also take note of these things. 

The post-test responses are more art idate than the pre-test responses. In this case, the scoring 
criteriaforsubstantial improvernentwasthata student's plans mustindudemention of one or two 
factors from each of the major categories on the thinking map. These resgonses clearly show 
improved judgment about determining the reliability of an observation 



Sample Responses The Canals of Mars 

QUESTIONS ABOUT THE RELIABILITY OF 
A SOURCE OF INFORMATION 

QUESTIONS TYPES OF QUESTIONS 

OBSERVATION REPORT 

OBSERVER I CORROBORAllON 
I 

I I I I 
What is his back-round? 
------C--------------- I I I I 

I I I 

I I I I 

I For whom was the report written? I I ---------------------- 
I I 

I 
I I 

%at&n_d g equipmentdid-lx-u~e< - - - - - - - - I I I 

I I 
I 

I I 

Did he use ~ - ~ ~ e - e c p Q m e n t  for all s i @ t i n ~ ?  ----- - ---- I I I 

I I I I 
What was his state of mind? Was he clear-headed? 

I I 
I 

I I 
Where was he when he made his observation? I I I 

I I 
I I I 

D ; d - o & e ~ a ~ c o D m & ~ o r ~ o ~ o ~ t ~ h ~ r ~ ~ r t ~  - - - - - I I I 
I I I I 

In what form or publication did the report appear? I I I 
I I I 

I 
Was the report a translation or his own words? 

I 

I I I I 

I 
In what vear did he make the observation? 1 ---------------------- I 

I I 
When did he write the reprt?  I --------- I 

I I 
Did he have normal sight? -------- ------------- I I 
Was --- the g u i m e n t y ~ ~ o ~ r i a t e l v  maintained? -- - - C -  ------- - 

I 
Was he typica3  trustworth,? --- - ---- ----------- 1 I 

I I 
Whatd'Lheesecttosee7 - - - - - - - - - - - - I I 

I I I I I 

Did he know how to use the ecp ipen t?  ----------- - -W-- - - -  - I I I I 
I 

l 

How longdid he observe it? 1 --- ------------------ I 

I I 
Did he believe in life on Mars prior to the observation?- ---------------------- I I 

l I 
Did he make accurate observations of other planets? ---------------------- I I 

I I 
Was he drinkinn before he made the observations? ---------------- l 1 

~asa_m&g~~de~dy how fopations s h o u l d _ ! ~ k ~  -1 
I 

I I 
wa~hgpzidfor  this account? If so, by whom? - - - - - I I 
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INFUSING THINKING INTO INSTRUCTION-SECONDARY REUA~ILITY OF SOURCES 

THE CANALS OF MARS 

Lowell's interest in Mars had begun late in the 
last century, when he became interested in re- 
ports of observations made in 1677 by Giovanni 
Schiaparelli, an Italian astronomer. Schiaparelli 
said he had seen faint lines on Mars, and he 
referred to them as canali. The popular British 
and American interpretation of the word canali 
was that it meant canals - which are, of course, 
man-made - rather than channels, which need 
not be. Nor did Schiaparellimakeany attempt to 
clanfy the interpretation; indeed, he once re- 
marked; "I a m  very careful not to combat this 
suggestion, which contains nothing impos- 
sible''- a use of the double negative still fa- 
vored by seekers after extraterrestrial life, par- 
ticularly Sagan. (It is, of course, a not ungram- 
matical use of thedoublenegative.) Schiaparelli, 
whose eyesight was failing, continued to ob- 
serve Mars on its dose approaches to the Eaah 
until about 1890. (Mars and the Earth pass each 
other in their orbits about every2 years. At these 
times, they are said to be in opposition; excep- 
tionally close approaches occur every 16 years.) 
Lowell, who had exceptionally good eyesight 
and was proud of it, took up the watch in 1894, 
when he set up an l&inch telescope on a hill, 
which came to be called Mars Hill, outside Flag- 
staff, Arizona; this was the genesis of the Lowell 
Observatory, one of the first in this couniry to be 
situated in a remote spot for good visibility, and 
today a major astronomical institution. Then, as 
now, Mars watching had its difficulties. When 
the planet was low in the sky, so that the 
telescope's eyepiece was high off the ground, 
Lowell had to hang from a ladderlike scaffold 

that lined the observatory walls like the stall 
bars of a gymnasium. On a drawing board 
hooked to a convenient rung, Lowell made 
sketches of his observations. In color, Mars was 
a brilliant, splotchy orange red, though there 
weresome darkishblue-greensplotches as well. 
In 1659 the Dutch astronomer Christiaan 
Huygens - the first man to study Mars tele- 
scopically - had discovered white splotches at 
either pole, which he deduced to be polar caps. 
The markings looked fuzzy and ill-defined, and 
they varied from time to time, the way a near- 
sighted man might view the image in a kaieido- 
scope; Mars had, in fact, the shifty splotchiness 
of a Rorschach inkblot, in which people are 
sometimes asked what they think they see. 

During the next 20 years, Lowell concluded 
that Mars was laced with an elaborate webbing 
of canals, which, because of their extreme length, 
precision, and straightness, could have been 
created only by a highly advanced civilization. 
Lowell, who was as literate as Sagan (the poet 
Amy was his sister andhis brother Abbott Law- 
rence was president of Harvard), recorded his 
observations in three very persuasive books. 
"Suggestive of a spider's web seen against the 
grass of a spring morning, a mesh of fine reticu- 
lated lines overspreads (the planet)," he wrote 
in Mars and Its Canals, which was published in 
1906. "The chief difference between it and a 
spider's web is one of size, supplemented by 
greater complexity, but both arejoys of geomet- 
ric beauty. For the lines are of individually 
uniform width, of exceeding tenuity, and of 
great length. These are the Martian Canals." 

From Thesearch for Lifeon M ~ r s :  E n ~ l ~ ~ t i o n  ofan Idea, b y  Henry S. F. Cooper, Jr. (Halt, Rinehart and Winston, 1976) 
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