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PREFACE o

In a world of increasingly rapid change, the orientation and skills of
active learning become critical. The process of inquiry is central
among those skills. The individual must recognize and reconcile the
discrepant events of his ]ife situation. He must explore and create
his 1ife style and self from an awareness of a growlng array of alter-
natives, He must at least understand his ultimate contribution to, 1f
not also be directly involved in, the exploration and creation of man's
evolution. Such 1s the historical era we have reached. The past focus
of education has been on how things are. The new era demands that we
also focus on how things become., We need usable understandings of
processes as well as a knowledge of facts,

Gaining usable understandings of a process such as inquiry is more
complex than most learning. For a process to be truly usable, a person
must be able to perform its behaviors as well as to understand its
theories, With this system, he will learn not only to use the behaviors
of inquiry as he 1Is iInteracting with pupils but also to support their
use of them, He will learn to look.very literally at his actions and
those of pupils, making sure they match the intentions and are relevant
to the current needs and motivations. His understanding of this process
must be internalized as congruent with his individual humanness.
Ultimately, use of inquiry behaviors should not be mechanistic or
externally prescribed. Such learning, however, demands greater exposure
of our selves and more willingness to help each other than typically
occurs in the classroom.

There are two major assumptions of this learning design which need to

be shared. First 1s that the behaviors and orientation of inquiry are
already deeply inbedded in a person's experience of learning and growing.
Participants are not asked to learn things which are basically new to
their experience. Rather, they are asked to increase their understand-
ing and control of this common human process. Similar to the process of
driving a car, skill Increases when attention is focused on the
behaviors involved and the rationale for then.

The second major assumption is that inquiry is only one of many human
processes which can be prescribed only by the individual. This training
tries to assure a clear awareness of when, and how well, he uses the
behaviors of the process and the behaviors that help others gain mastery
of 1t. It does not tell an individual when or whether to use such
behaviors. This will always be a personal decision. The idea, here, is
to increase one's personal repertoire of process behaviors, and to

be more able to provide similar assistance to others. Each individual
thus becomes more aware and autonomous in using his behavior to explore
and create,

Five years of experimentation have brought this set of training materials
to its present stage. They are based on the earlier work of Suchman and
Strasser. Many creative people have contributed to theilr development
under the direction of Fred Newton. This has been a ploneering effort
in seeking to create mass diffusable techniques to provide learning which
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Preface \

gives usable understandings of processes. While there is still clearly
much to be discovered about helping people learn to use their human
processes, you will find the progress represented in this package
powerful and exciting.

Charles C. Jung,
Coordinator
Improving Teacher Competenciles Program
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INTRODUCTION

Development of this instructional system has reached the point where,
supported by empirical evidence, it is ready "> be placed in the hands
of leaders. Furthermore, it is likely these leaders have had little
more training than that provided by the system itself. This is not to
say the system 13 perfect or leader proof. Indeed, there are weaknesses
within the system that have become the basis for future revision.* Nor
does it mean the need for a leader is in any way minimized. Someone is
needed to carry out the key leadership functions. The original intent,
however, was to develop a system that did not require the expertise of

a highly skilled leader. 1In this way the system could be led by a person
having gone through it once. For this to happen, the leader needed more
information than was available to him as a workshop participant. It is
the purpose of this Introduction to provide such inputs.

WHAT THE LEADER DOES
This instructional system has been designed so the leader is responsible
for group task functions. Task functions are those that help the group

complete the required workshop learning.

Make Arrangements for Resources

There must be some critical resource available 1f the workshop

participants are to complete the intended learning. It 1s the leader's

task to see the critical resources are avallable when needed. Such re-
sources include: an adequate meeting place, students for practice sessions,
audiovisual equipment and leader-training materials.

Select and Maintain Time Schedule

There are two designs for condu<.ing the workshop. Both require between
40-45 hours of workshop learning time. The fourteen-meeting deeign fits
the usual extension class or Divigion of Continning Education schedule.
The seven—meeting design requires full, six-hour days. Further notes

on the schedule of each are found in Appendix D, pages 423-424,

It 1s necessary, then, for the leader to select the design that best
meets the time needs and constraints of the participants.

Each workshop subset and the activities within subsets have time

periods identified. These are found in the Leader Guide. "Although time
periods for the subset activities are not sacred, they have been checked
and found reasonable for the groups tested. A leader may find he needs
to alter established times to meet some immediate and unanticipated need.

*A prospective leader should read the complete technical report to become
familiar with the strength and weaknesses of the system. For a copy of
Technical Repcoet No, 55 Inquiry, contact the Communications Division,
Northwest Reglonal Educational Laboratory, 40( Lindsay Buillding,

710 5. W. Second, Portland, Oregon 97204.

11 1




Select and Maintain Time Schedule

However, for the most part, the subset and activity times should be adhered
to. It becomes the leader's task to see that participants are involved
in all learning tasks. A kitchen timer 1s a good devide to keep to the
indicated times. Leader and participants will respond to it automatically.

Distribute Materials

A list of materials needed for the workshop is found on page 7 You will
note that all participant materials are contained in a prepacksged set,
Some (blue) have been placed at the back of each set (Handouts 4.3; 5.17;
6.3-6.10). These should be collected by the leader at the beginning

of each workshop and redistributed when called for by the subset
directions,

Select Meeting Place

Physical arrangements for the workshop require a large meeting hall with
movable chairs and tables, This enables four groups of six members each
to meet, play tape recorders without interfering with one another, and
yet hear the leader's directions. ‘The meeting place is an important
resource. If people can’t spread out and still be in contact with the
leader, then, forget the workshop. Since such facilities are often hard
to come by for large groups, the recommended eize for the Facilitating
Inquiry workshop 1s 24 participants.

It is especlally nice for the seven-meeting workshop design if kitchen
facilities sre avallable for coffee and snacks.

Arrange for Tape Recorder and Tapes

Each participant will be making tape recordings during the workshop
enactment and practice zctivities. During the enactment activities four
tape recorders will be needed at the workshop meeting place. During the
practice activities each participant will be recording in a classroom.
The leader will need to arrange for these fecorders,

Unless the leader wants to collect the taped practice and enactment
activities, he can ask participants to furnish their own recording tapes.
The small size (a 2% reel) used as mailers is all that is needed.

Arrange for Students

During the four practice activities, each participant needs to work with
eight to fifteen students. Depending upon the workshop design being
followed (seven or fourteen days), participants may be able to use their
own classroom groups for practice. If this isn't possible, it may be
necessary to bring students to the workshop site or arrange for participants
to use other groups of students. The need for students for the practice
activities should be taken into consideration when the workshop meeting
place 1s belng selected.

e
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Give Directions

I3

The Leader Guide is organized by the major workshop experiences, referred
to as subsets. Each subset guide 1is organized into four parts:

1. ACTIVITIES of the subset, including time allotments for
each activicy

2. DIRECTIONS and/or comments the leader reads at each of the
subset activities

3. RATIONALE for each activity and its location in the training
design

4. MATERIALS the leader needs to have ready for the activities
during a subset

Although revisions for improvement will continue, care has been taken
and tests have been made to write leader directions that communicate
clearly:

1. IDEAS the participant will be working with

2. TASKS the participant will engage in to work with the
idea ’

3. Parcicipant OBJECTIVES for che task

4. RELATIONSHIPS of the current task ari its objectives to
past and/or future tasks and objectives

5. Any SECONDARY TASKS that are a part of the subset

Therefore, it is recommended the leader read the directions to the partici-
pants. 1f, for whatever reason, this procedure is perceived as abhorrent

by the leader, he should spend time rewriting his own directions and comments.
Make sure to include all the points in the tested directions. If partici-
pants appear confused, if they sit without getting started, if they aren’t
doing the assigned task, then the leader should begin his analyis of the
situation by looking at his own directions., More time is lost, more
experiences screwed up, and more frustrated participants and leaders are
caused by poor directions than by any other single factor. (My theory!)

Respond to Participants

Workshop experiences have been designed, written and organized eso trio
and small group members are responsible for the.maintenance function of
the learning group. The maintenance function is one thet contributes to
group coheeion and team relationships. At timee where the workshop
leader is primarily reaponsible for the task functions of the group, he
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Respond to Participants

needs to contribute to the group maintenance function. When he is aware
of a need for group maintenance he should step in and work with them,
keeping in mind the task of the total group. That is, he needs to see
that the learning tasks are completed for all workshop participants.
Admittedly, this is a ticklish task at times.

Use Allowing Inquiry Moves

In Subset 2, the leader provides a problem focus for participant inquiry.
It requires the leader to use only the allowing inquiry moves.

Demonstrate

On three occasilons the leader is asked to demenstrate physical sclence
events. Information and material lists for these demonstrations appear
in the approprilate subsets.

Make Visual Alds

Workshop themes and schedules of activities are displayed before partici-
pants on charts or overhead transparencles. (verhead transparency masters
for the workshop themes and subset schedules are provided in Appendix A,
pages 380-400, but it is the leader's task to durlicate them,

The leader also is asked to make some ldentification tags which the
inguirers wear during the enacting activities. At one point in the work-
shop, 1t 1s necessary for the leader to reproduce or make a display chart
of participant's "risk and advantage" statements.

Prepare Instructions

Prior to the beginning of the workshop and before each guhget the leader
-should 'spend' time going-over "the Leader-Guidei ~There dfe some key
experiences for which the leader needs particular preparation.

Arrange for (Odd Number of Participants

If the leader finds he has a different number than 24 participants,some

" of the following hints should help him alter arrangements.

If there are one or two extras after participants have formed trios, add
each of them to a trio to make a quartet.

Always try to combine trios (and/or quartets if this is necessary) Yo
have groups of six or seven. Try to avold groups of five and/or eight
members. For example, combine a trio with a quartet for a small group.

If it 1s necessary to have a quartet{s) during a trio exercise, the extra
person should double up to serve in an "active" task. For example, in
Subset 5, the extra member also should serye as teacher; in Subset 18,

he should double up as another observer and report.

i4 4




Arrange for Odd Number of Participants

If it is neceaaary to have groupa with more or less than aix membera,
particularly during enactments, the following procedurea are recommended:

1. Where there is a group of five, use only one ocbaerver

2. Whare there is a group of seven, use the aeventh peraon aa an
additional inquirer

3. Where there is a group of eight, use the aeventh person aa
an additional inquirer and the eighth peraon as an additional
obaerver

When, because of different alze groupa, the timing is thrown off, have
thoae groups finiahing first observe other groups as casual obaervers.
They ahould use gulde sheets but not report.

Where a trlio member is absent, one member can take on two tasks, for
instance, in Subset 5, the student can also be the answer man. Also,
the workshop leader may be able to sit in as the third member.

Review Risk and Advantage Statementa

The Leader Gulde does not ldentify for the leader a schedule for review-
ing risk and advantage atatements. However, following Subaet 3 the leader
should plan for time periods, generally at the beginning or end of the
neeting, when he ran review the statements with participants. The key

is to not apend a great deal of time discusaing. It may be well not to
review riak and advantage statements on the day that participants make
first practice tape.

Explain Force Fileld Apalysis

In Subset 7 the leader will need to read through the information provided
to familiarize himself with the force fileld analysis technique.

Asseaa The Workshop

Although the leader can familiarize himself with the effects of the facili-
tating inquiry instructional ayatem as described in the Technical Report
No. 5: Inquiry, he alao may be intereated in assessing what'a happening
within the immediate workshop. Provided in the Appendix B ia a form which
he can uae to carry out auch an aasessment after each subaet, It providea
the leader with information frowm participants concerning productivity and
clarity of taak and group maintenunce. The leader wishing to use thia form
will need to reproduce hia own copilea.

LEARNING OBJECTIVES

The charta titled Learning Objectives, Appendix B, include the apecific

participant objectivea for each of the aubsets aa they relate to anticipated

broader, internalized change in participanta.
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SHARING

If, in serving as a leader for this instructional system, you yish to
share with us your successes, fallures, recommendations and criticisms
about the system or any part of it, do so. Your reactions will be
welcome.

Fred Newton

Field Coordinator

Northwest Regional Educational Laboratory
400 Lindsay Building

710 §. W. Second Avenue

Portland, COregon 97204 -
Phone: 503 224-3650
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MATERIAL LIST

Material

Source Price

Leader's Guide
Participant Materials

Confrontstion Tapes
1, II, III, IV

Demonstration Equipment
Pulse Glass (Subset 1)
Bi Metallic Strip (Subset 12)
Glaes Container (Subset 12)
Cloth (Subset 12)
Candle (Subset 12)

Rubber Sheeting (Subsets 12 & 15)
Glass Cylinder {Subset 15)
Eye Dropper (Subset 15)

Tape Recorder and Empty Reelg
Transparencies or Newsprint
Overhead Projector

Name Tags

Letter/Labels

Paper and Pencils

Copy-Print Centers $15.00 each
1208 S, W, Jefferson Street
Portland, Oregon 97201

Copy-Print Centers 2.50 each
1208 5. W. Jefferson Street
Portland, Oregon 97201

Rex Recording Studios 12,27 per set
931 S.W. King Street
Portland, Oregon 97205

School Teaching Aids and Supplies (STAS)

1225 Eighth Street 32.40 per doren
Berkeley, California 94710 3.00 each
12,96 per dozxen
1,20 each
Local
Local
Local
+35.89. foot
Local
»48 per dozem
.05 each
Local

Local Duplication

focal (Optional with Transparencies)
Local

Local

Local




SUBSET 1: 64 Minutes
ORIENTATION

NOTES TO LEADERS

Have everything ready to go for the first meeting. Keep loose, have fun
and enjoy yourself and the participants,

LEADER PREPARATION

T

1. Newsprint or overhead transparency of workshop themes ready for
display

2. Tape recorder ready with TAPE G-I
3. Pulse glass ready for demonstration
4. Name tags ready for distributiqn

5. PARTICIPANT MATERIALS

1.1 Participant Notes

1.2 Schedule of Workshop Activities
1.3 Performance Goals

1.4 "Bibliography

1.5 Glossary

1.6 The Pulse Glass

1.7 C(Classroom Interaction
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SUBSET 1

RATIONALE

a) Participants need to have
some information about
workshop content so they
won't spend a disproportionate
amount of time wondering
gbout it. However, a
prolonged discussion of what
i to take place would be
futile at this point.

b)

c)

MINUTES

10

SCHEDULE

a) Pass out name
tage and pens.

b) Introduce THEMES
OF WORKSHOP.
Have themes in
full view of
participants.

c¢) Pass out packet
of written -
materials to
each participant.




Orientation SUBSET 1

LEADER INPUT

a) My name is : I'1l be the workshop leader. Please

write your name on the name tag. Pin your name tag on so we can
get to know one another's name,

As workshop leader, I will see that certain materials are available,
that the activity schedule is followed and that time limits are
observed. You will be learning from the materials provided, from
yourself and from your trio and small group members. This workshop
provides ideas and activities for trying and testing concepts and
for gaining skill in using them. The 1ldeas have to do with
Facilitating Inquiry in the Classroom. You will be declding on
their worth. YOU'LL FIND THE WORKSHOP DEFINITION OF INQUIRY
EVOLVING AND GROWING AS WE PROGRESS THROUGH THE WORKSHOP.

b) The title of the workshop is “Facilitating Inquiry in the Classroom."

One of the major themes of the workshop 1s to IDENTIFY, PRACTICE
AND GAIN SKILL IN USING INTERACTION PATTERNS, those things the
teacher does which:

1. ALLOW STUDENTS TO INQUIRE. We will be looking at the kinds of
conditions which must exist 1f students are to inquire.

2. HELP STUDENTS GROW IN THEIR ABILITY TO LEARN INDEPENDENTLY. We
will be looking at what the teacher does to have students becoue
awvare of 1inquiry processes.

3. REVEALS STUDENT ATTITUDES AND PERCEPTIONS OF INQUIRY PROCESSES.
We will be tuning in to the students' own values of rational
thought processes,

A second major theme 1s TO JDENTIFY WHAT STUDENTS DO WHEN THEY
INQUIRE, HOW THEY GROW AS INQUIRERS AND TO DIAGNOSE AND EVALUATE
WHERE INDIVIDUAL STUDENTS ARE ON A CONTINUUM OF INQUIRER GROWTH.
We will be rooking at the questions "How do you know an Inquirer
"when you gee one?"” and "How do you know if he is getting any better
at 1¢?"

The third major theme 1s TO TRY OUT, PRACTICE AND GAIN SKILL IN
HELPING ONE ANOTHER LEARN. We will be examining communication and
teamwork activities that make it possible for trios and groups of
slx to actuvally carry out and assess their own learning.

c) Here is a set of written materials you will use during the workshop.

Take two minutes to read the cover sheet. You will need to bring
this set of materisls to each workshop meeting. (Time 2 minutes)

20
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SUBSET 1
RATIONALE

d) A concrete example of
inquiry and the workshop
content 18 needed to help
participants conceptuslize.
People are more at esse in
forming trios when they
have 8 common experience
to talk sbout.

e)

0

g)
h)

i)

3}

11

21

MINUTES

d)

e)

£)

g)
h)

1)

3)

SCHEDULE

Show behavior of
iiquid in pulse
glags. (After the
demonstration, put
the pulse glass
out of view,)

Refer to

HANDOUT 1.6.

Give directions
for listening to
TAPE C-1.

Participants listen
to Tepe C-I.

Give directions

for forming trios.

Trics form small
groups.

Refer to
HANDOUT 1.7 and
give directions
for listening to
tape.




e)

£)

g)
h)

1)

3)

Orientation ) SUBSET 1
LEADER INPUT
d) Here is a problem focus a teacher gave to a sixth grade class,

"Why does the red liquid move?" (Demonstrate pulse glass for
2 minutes)

So that you know something about the pulse glass event itself,
read over HANDOUT 1.6. We will be referring back to this event
during the workshop. {(Time 5 minutes)

Here are some responses from students in the sixth grade class as
they tried to explain, "Why the red liquid moves."” Listen to thelr
responses, thinking ‘how you might respond to each of them. This
workshop 1s concerned with the interaction patterns, the things
which the teacher says, that allow students to inquire and grow

as Inquirers.

Listen to TAPE C-I. (Approximately 2 minutes)

I am going to agk you to get up and walk around the room. Look at
people, introduce yourself and get acquainted. Meet as many other
persons as possible and then form into trios. The trios will remain
together for the rest of the training and will practice team
building skills. {(Time 4 minutes)

Now that you are in trios, I am golng to ask two trios to get
together. Introduce yourself in the group of six. This group of
six will be your Small Group for the rest of the training. [See
Introduction to Leaders for suggestions in grouping odd numbers of
trainees.] {Time &4 minutes)

HANDOUT 1.7 contains responses of the sixth grade students whom
you heard on the tape. I am going to replay the tape. This time
as you hear 1it, write down how you would respond to each student ’
at Item A. You will not complete Items B and’' C while the tape

is playing. However, after the last student response, complete
Items B and C for all responses. For B, amswer, "What do you think
the student is doing?’ and for C, "Why did you respond the way you
d1d?" Here is Tape C-I again.

12
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SUBSET 1

k)

1)

m)

n)

RATIONALE

Discuasing their reaponses
at this time provides a
comfortable way for trio
members to interact with
one another. This entry
into looking at teacher
behavior permite all
participanta to respond
intuitively and is
nonthreatening.

A workshop leader needs
data on the predisposition
of participants to using
tactical moves and to
providing eonditions for
inquiry. This data helps
him eliminate redundancy

and/or confusion in workshop

experiences for some
participants. This tool
provides some data which
should be followed by
individual interviews
where prior experience
with inquiry skills may be
diagnosed,

23

MINUTES

15

15

SCHEDULE :
k) Replay TAPE C-I.

1) Give directions
for tric members
discuseing why
they responded
as they did.

m) Trio members
share responses.

n) Inform participants
of future use of

HANDOUT 1.7,




Oriantation SUBSET 1

LEADER INPUT

k) (Tape, approximately 2 minutes) Allow 13 minutes to complete Items B

1)

o)

n)

and C on HANDOUT 1.7, (Time 13 minutes)

In Your trios, discuss how You responded to the students, why you
responded as you did and what You thought the student was doing.

I'1l give each trio member five minutes to tell the others what
he has done and why.

Interrupt trios at five minute intervals to ask another trio member
to 5&Y how he responded and why. (Time 15 minutes)

Your responses, the things you wrote On Your paper, are what we
referred to earlier as interaction skills. These interaction
skills are the first theme of the workshop. We will be trying
out and practicing interaction gkills or waye of responding to
students which allow them to inquire and which facilitate their
growth as inquirers. We yill come back to these student responses
during the workshop to explore alternative ways of reeponding

to students. Pass in your paper to me now, I will look thea over
and return them to you. You then can hold on to Handout 1.7 for
future comparison.

14




PARTICIPANT NOTES Handout 1.1

These are Fhe written materials you will be using in the workshop.
In addition, you will be using some audiotapes, a tape recorder, a group
of atudents and fellow trainees to help you learn. The written materials
will be used in the order'provided. As the workshop moves through the
individual subsets, you will be given time to read and study each plece.
If you find that, you learn better by reading ahead, particularly the
more lengthy sheets, this is fine. There will always be time provided,
however, during the workshop for reading.

The workshop is designed so you learn plece by plece, subasequent
learnings being based on what you are doing at the time, This design
means:

1, It is important to learn a particular piece during the activity
period provided

2. The participant is limited at any one time to the pleces learned;
he shouldn't feel "this is all there ia" until the end of the
training period

The Schedule of Workshop Activities gives an idea of the workshop

topics and the Performance Objectives denote specific workshop learnings.

Although performance objectives for the workshop are concerned with

deacribing, identifying and classifying, primary learning is concerned
with actually practicing and producing student-teacher interaction
patterns which facilitate inquiry in the classroom. These interaction
patterns are learned and practiced in thret sections., Each set builds
upon the other and provides the participant with an increasing range of

responses,

Bring this set of materials to each of the workshop meetings.




SCHEDULE OF WORKSHOP ACTIVITIES " Hamdout 1.2

Registration
Subset 1 Orientation
Subset 2 Experiencing Inquiry as an Inquirer

Subset Identifying Posaible Risks and Advantagas

F S A

Subset Allowing Inquiry to Happen

Subget 5 Inquirer Behavior

Subset 6 Practicing Allowing Inquiry‘goves

Subaet 7 Evaluating Teamwork Relationships

Subset 8 Developing Problem Focuses

Subset 9 Using Allowing Inquiry Moves
PRACTICE SESSION WITH CHILDREN

Subset 10 Assessing First Practice Tape

Subset 11 Individual Trio Member Rating

Subset 12 Facilitating Growth Moves
Subset 13 Using Facilitating Growth Moves
PRACTICE SESSION WITH CHILDREN
Subset 14 Aseessing Second Practice Tape
Subget 15 Tuning In Moves
Subset 16 Uesing Tuning In Moves
PRACTICE SESSION WITH CHILDREN
Subset 17 Assessing Third Practice Tape
PRACTICE SESSION WITH CHILDREN

Subset 18 Asseesing Fourth Practice Tape

26
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1.
2.
3.
s,
5.
6.

7'

8.

9.
10.
11.
12,
13,
4.

15'
16.

17.

18'
19'
20,

21,

22,

PERFORMANCE GOALS Handout 1.3

Uee apeakiing akills in trios, small groups

Use listening skille in ctrics, small groups

Use spasking skills in unstructured situations (on own)

Uss listening skills in unstructured situstions (on own)

Name tsccical moves which allow inquiry and stace the intent of sach

Idencify tactical moves which sllow inquiry from snactments or tspe recordings

Use only thoss tactical moves which allow inquiry while interscting with s
group of inquirars

Devalop four problea focuses that seat tha staced criceria

Idu;l::lfy general inquirar accions (snvolving ideas, genersting data)
Judgs 1f a problem focus meets statec critaria

Name ths gevan inquirer acctions and subjact of actions

Labsl examples of inquirar actions and subject of acctions

Identify inquirer accions when observing student-teschar intsraction

Use tactical moves allowing inquiry in rssponsa to inquirer sctions from a
problem presented to them

Name, thosa tactical moves which facilitata growth and state the inteat of each
Idancify tactical moves facilitsting growth from cnactments or taps recordings

Uae tactical ooves facilitating grovth with studants so they indicate an
svarenass of che inquiry procesn

Identify student actions which indicace awareness of inguiry procass

Kama the tacticsl movas Which allow avsrensss snd state the intent of each
Have tha students '.h.r. their perceptions and attitudes about ths inquiry
process by using his problem focus and drawing from the full range of taccical

noves

ldentify when students share perceptions and atcitudes abouc the ingquiry
procsas

Identify when a tescher iz vsing thosa tactical moves which foster awsrenesa

27

At the conclusion of an Inquiry Workshop, each parcticipant will be gbla to accowplish
the following goals.

17
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GLOSSARY

l.

4,

6.

7.

ASSESSING

ERACTING

INQUIRER ACTION

INQUIRER AWARENESS

INQUIRER GROWTH

. Handout 1.5

Listening to another perticipant's tape
recording end reporting on perceived behaviors.

Purpose: To-help the participant know clearly
vhat he is end 1is not doing.

Msking decisions for the eelf ebout what to do,
vhen to do it and how to do it when attemptiing
to develop ideas edd understanding.

Purpose: To use the eslf as ¢ resourté’

Teking the role of leader or :I. u
the workshop learning group.

Purpose: To try difféerent behaVIOTe under sefe,

gupportive conditions.

-One who "mesees” with eocus concrete object or
event, checking to ses if his ideas ebout the
object or event ere consistent with what ie
observeble or verifieble.

A

Purpose: To learn from one's own expsrience.

A verbal response of the gtudent asking for
information or telling ebout hie idea.

Purpose: To share one's idea end informational
need with othere.

A student calking ebout what ha ie doiu end
why he 1s d°1u8 ic,.

Purpose: To know how to learn from ouné's own
expexisnce.

Movement through developmental etages from
having to be told what is right to his own
decision on what is right,

Purpose: To become more in control of one's
ovn means for knowledge end learniung.

29 19




8.

10'

11'

12'

Glossary

INQUIRY

PRACTICING

PROBLEM FOCUS

TACTICAL MOVE

TEAMWORK SKILL

Handout 1.5

'Messing around" with some conérete object or
event, checking to ses if one's ideas sbout it
are consistent with what ie observable and
verifiasble. i
Purpose: To produce personal ideas end
understanding es contrasted to consuming

the ideas and underatendings of others.

Teking the role of & leader in &n actusl
classroom.

se: To ellow the workshop participsnt
to try different behaviors in & naturasl
instructional setting.

A concrate event or object presented as &
topic of inquiry.

Purpose: To stimulete student response end
action. -

A question or stetement by the téacher to e
student, used st the right plece and at the
right time.

Purposs: To maxinize student sutoncmy.

The ability of & workshop participsant to use
listening and esying ekills to comsunicate
openly end honestly his perceptions of cosmon
group experiences.

Purposs: To sesy or do something which helpe
another perticipant lesrn the workehop coatent.

390
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THE PULSE GLASS Handout 1.6

I.

II.

MEANS BY WHICH FOCUS IS CREATED

A. Demonstration

The pulse glass consists of two small globes connected by &
glass tudbe. It ie partislly filled with a red liquid. -The
teacher should hold it by the middle of the comnecting tube
with the globes upwerd. When he places one hand over the
right buld, the rad liquid will begin to bubblé and move to
the other eide. As he holds it, the liquid will continue to
bubble slowly, and the bdubbles will move from the right
surface in the tube to the top of the liquid in the globe.
The red liquid will wove to the other aide of the glasa,
bubdling as it did before, when he places his hand on the
left-hand bulb.

B. Focusing Queation
Why does the red liquid move?
PROBLEM ANALYSIS
A. Consequentisl Varisbles
l. The pulee glase eyetem myst ba eir tight, a closed aystem.
2. Most of the eir must be pumped out of the aystem and then
sesled. (The little tip 1is whars it wes sesled eftar tha
air was pumped out.)

3. The liquid uged in the Pulse glass must dba one that hes a
low veporizetion point.

B. Attendant Data
1. The pulse glass is an eirtight eystenm.

2. ‘The pules glass is rigid end in thie sense caunnot ba
“squaezed in."

3. Theras ie very littls eir in the pules glass.

4. Mathylens chloride 1s the name of the red liquid. It ie
& colorlese orgenic liquid; red dys has bean added to
make it more visidla.

5. Tha boiliang point of methylene chloride is 40.1 dagress
Centigrada. The humsan body temperstura is epproximately
37 degrass Cantigrades.

6. Mathylens chloride is elightly more dense than water.

31 ‘
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The Pulse Glass Handout 1.6

B. Attendant Data (Continued)
7. Methylene chloride is not repelled by heat or the human
body. It will not move away from & hand or from a& hot
or cold source placed near it.

8. A high vapor pressure is built up inside the pulse
glass when heat or cold is applied to one of the bulbe.

9. If the pulse glass was upside down, the fluid would not
flow from one side to the other when heat or cold was
applied. Eventually, howevar, the liquid would eveporate
from the warm bulb and condense in the cold bulb.

C. Scientific Principles

1. Newton's First Law of Motion

2. Displacement

3. Trensmission of Heat

4. Vapor Pressure

5. Gagea

6. Changas of State

111. PRECAUTIONS

A. The students may become preoccupied with trying to guess the
name of the liquid. In that cese, tell them. While names
ars ugeful as labals, the students should analyze the events,
properties and conditions of the situation.

B. The pulse gless is somewhat fregils and caras should bs used in
experimenting with it. Although you may wish to illustrete '
ths answars to some studants’ quastions, it should not bs exposed
to the axtrems heat of & flame or to fresssing temparatures.
It should not ba placed in or near the mouth.

32 22




CLASSROOM INTERACTION -

Name Date

Angwer Item A for each response while the tape is running:
A. How would you respond to the student?
After the tape is finished, study each response and decide:

B. What action is the student taking toward solving the
problem?

C. Why did you respond the way you did to each student?

1. Does the red stuff in the tube move beceuse of 1light?
A,
B,
C.

2. I think that red stuff in there is like carbonated water, When
you shook the glass, the liquid let off a gas, like when you shake
& pop bottle. The gas makes pressure and pushes the liquid over,
A,
B.

c'

3. If the liquid was, oh, like 20 degrees hotter, would it atill work?
A'
B'
c'

4. I'm not sure, but I think heat makes it move, but I need to know
if you put something cold on it, that wasn't warm at all, would
it still work?

= A'

B'

33 ‘ 23




Classroom Interaction

Handout 1.7

5. Could a fly live in the top of one of those little balls?

6. tny does it bubble like that?

8. 1If I wanted to know if cold would make it go, we could do the
experiment by putting ice on it, to see if it Wwould move...work.

9. Well, ware those bubbles, when you held it up, when it went into
the arch, were those air bubbles, when it went up to the other
red, to the gas...glass bsll?

A'
B'
c'

10. It kind of looks like a thermometer.

34 .




lass Inte

11,

Weall, for a vhile there,
Now I'm not sure because
on there.

A,

B,

C.

Handout 1.7 o

I thought it worked beceuse of heat, !
it also soves when something cold is




SUBSET 2: 96 Minutes
EXPERIENCING INQUIRY AS AN INQUIRER

NOTES 70 LEADERS

Be gure the trios are spread out enough so they do not iunterfere with
each other. They should be close endugh, however, to hear your directions

easily. Trio directions are critical in this subset.

Background information for leaders on TAPE C-Il has been included on
pages 35-38., Read it before this subset begins.

If for some reason you feel participants will not be able to hear
Tape C-II clearly, vou may wish to refer them to the typescript,
Handout 4.2, to read while the tape is playing.

LEADER PREPARATION

1. Newasprint or overhead transparency of schedule of activities for
Subset 2 .

2. Tape recorder ready with TAPE C-II
3. Paper and pencils
4, PARTICIPANT MATERIALS
2.1 Repeat Before You Talk
2.2 Round I: Listening, Saying

2.3 Round II: Listening, Saying
2.4 Round III: listening, Saying

26




SUBSET 2

a)

b)

c)

d)

27

RATIONALE

There needs to be a problem
focua for the participants

if inquiry is to take place
productively. Tape C-II
serves as a problem focus and
is used as a referent for
relating subsequent workshop
learning. There needs to be
a common referent to which
learning can be related and
evaluated when self-assessment
tools are being used for
assessment and evaluation.

Participants need to experience
the proceases of Inquiry
directly as inquirers, if they
are to understand and develop
the skills necessary to
facilitate inquiry in the
classroom. This particular
problem focus is relevant to
them both as teachers and as
workshop learners.

The participant now writing
down his own perceptions and
conceptions will have a
referent for later
evaluation of his own
perceptual and conceptual
growth. This statement
also serves as a baais for
the team building exerciase
which follows.

37

MINUTES
3 a)
10 b)
25 c)
5 d)

SCHEDULE

Introduce. Subset 2.
Show SCHEDULE OF
ACTIVITIES

Play TAPE C-II

Arrange participants
into semicircle
around instructor
for inquiry activity.

Instruct participants
to write a statement
on "Why does the
teacher respond the
way he does?"




Experiencing Inquiry as an Inquirer ) SUBSET 2
LEADER INPUT
a) For this subset you will have an opportunity to inquire and develop

b)

¢)

d)

your own ldeas about why a teacher 1s responding the way he is.
You will hear the teacher responding on a tape recording. You
will also have a chance to clarify your own idea so that it
communicates what you intended. You will be working to develop
skill in helping one another communicate clearly.

This 1s a tape recording of another group of sixth grade students
working on the same pulse glass problem. There were seven
students in this group from the West Sylvan School, Portland,
Oregon. Although it was not anticipated that the students had
been involved previously as we planned to involve them, 1t so
happened they had had a gsimilar experlence, in fact, with the

same problem event. This tape 1s the first 10 minutes of an hour
gession; the tape has not been edited or cut. Students had an
oppor tunity to handle the pulse glass during the experience.

Ben Strasser, the teacher, has had considerable experience
facilitating student inquiry. The tape was made in a small studio
at the Northwest Re «nonal Educational Laboratory. {(Time 10 minutes)

Now you will have a : .1nce to inquire into "Why does the teacher

on the tape respond the way he does?" If you have some ideas, you
are free to share them. If you feel you need some information
about the teacher, the activity or the kids, you can ask., Just
raise your hand 1f you want to talk., When you're through talking,
say "I pass.”" It 1s not my role to judge your ideas about why

he 1s responding the way he is. It's your role to judge your own
idea, If you want to talk with one another about the problem focus,
let we know and I'll give you two minutes for a conference.

OK, "Why does the teacher on the tape respond the way he doesg?”
(Time 25 minutes)

Now that you have had a chance to share your ideas and to gather
some data, write a statement on 'Why the teacher om the tape
responds the way he does.” Include in your statement the intent
or purpose of the teacher. KEEP YOUR STATEMENT AS CONCISE AS
POSSIBLE., (Time 5 minutes)

28
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SUBSET 2

RATIONALE
e)

f) Participants nead an
opportunity to practice
listening and talking
ekills so at a later
time they can give open
and honest feedback to
one another.

g)

h) Participants
generally don't
haar directions the
first time,

i)

MINUTES SCHEDULE
4 a) Refer to HANDOUT 2.1.
4 f) Demonstrate Repeat

Before You Talk
exercise using
participants.

6 g) Trios to do

Repeat Befure You
Talk exercise.

h) Interrupt after 2
minutes to give the
instructions egain.

1 i) Give input to
explain exercise
on listening-saying
skills end refer
to HANDQUTS 2.2’
2.3’ 2.4. *
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Experiencing Inquiry as an Inquirer SUBSET 2
LEADER INPUT
e) You will be reading your statement to members of your trio in

£)

g)

h)

1)

a few minutes. However, first, we will practice a few listening
and speaking skills. You will use HANDOUT 2.1 in the next exercise.
The exercise 13 called Repeat Before You Talk, Each trio should
quickly select a topic that 1s controversal and of interest to

its members. One member starts by sharing an idea or opinion about
the topic. He 1s the speaker. A second person, the listener,

must first repeat what he hears and then ask if he has heard
correctly. Then 1f he wishes, the listener may ask for illustrations
or a definition of terms. The third person will observe to see
that these procedures are followed and report his observations to
the listener. Notice that these procedures for the listener are
found on Handout 2,1. Take a minute to look at Handout 2.1,

(Time 1 minute)

Before we begin, let me illustrate how the activity works. Let's
take the topic, "Schools should be organized so that students
attend 12 months each year." Now, one of you will be speaker and
share your reaction to this topic. I will be the listener and
follow the procedures I've just read. Will you, {(another trainee)
be the observer and tell me if I hava followed the procedures

on Handout 2.1? [Leader listens, repeats, asks if he has

heard correctly, asks for clarity or definition.)

Select your topic in your trios. Have one person begin as

speaker with the other two serving as ligtener and obaerver. After
t-: first speaker finishes, the listener responds and the observer
reports, rotate around so someone else is gpeaker, listaner and
observer. Repeat the exercise and rotate one more time. Everyone
should gat to be speaker, listener and observer. You will have
six minutes for this triple rotation. {(Time 6 minutes)

Remember, the listener must first repeat what the spesker has said
before he asks for clarity, definitions or before he comments.

Now, let's go back to the statemants we wrote on "Why the teacher on
the tape responds tha way he doas." THE TASK HERE WILL BE TO HELP
ONE ANOTHER CLARIFY HIS STATEMENT SO THAT WHAT IS INTENDED IS BEING
CLEARLY COMMUNTCATED. We will expand our Repeat Before You Talk
exercisa to includa othar listening and saying skilla. Tohelp
practice thase skills you will use HANDOUTS 2.2, 2.3, 2.4.

30
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SUBSET 2

RATIONALE

3)

k)

1)

MINUTES

11

11

41

SCHEDULE

j) Give directions for
exercise.

k) Pirst round of trio
exercise. Stop trioe
after 8 minutes and ask
observers to report.

1) Begin second round
trio exercise. Stop
after 8 minutes for
observers to report.




Experiencing Inquiry as an Inquirer SUBSET 2

k)

k)

1)

LEADER INPUT

You will be working in your trios for this exercise. There will be
three rounds. For each round there will be a speaker, a listener
and an observer. To begin, one member of the trio will be the
SPEAKER and read or say his statement. He will be trying to follow
those behaviors on HANDOUT 2.2, Take a look at this guide sheet.

While the speaker shares his statement, another member of ‘the trio
will be the LISTENER and use HANDOUT 2.3. He will be attempting
to follow the behaviors on this sheet. Take a look at Handout 2.3.

The third member of the trio, OBSERVER, for the first round will be
using Handout 2.2 observing the behavior of the speaker. After 8
minutes has been allowed for the speaker to get help in clarifying

his statement, the observer will have 3 minutes to report to the
speaker. Then for the second round, another member of tne group will
be the speaker and read his statement. A second member will serve

as listener. The third member will be the observer. During this round,
the observer uses Handout 2.3 which is intended to record listener
behavior. Again, for this round there will be 8 minutes for

clarity of a statement and 3 minutes to report.

For the third round the tasks of trio members shift again so

each member will have a chance to work as a speaker, listener

and observer. For this round the observer will use HANDOUT 2.4
which asks for inferences about the degree to which speaker

and listener work together. Take & minute to loox at Handout 2.4,
For the third round, there will be 8 minutes for clarifying a
statement and 3 minutes for reporting,

I will start-and stop you for each of the rounds and indicate

when observers report. Select members for the first roumd.

Begin with the speaker reading or saying hie statement. Remember,
you are working together to get a clear statement, and for the
first round, observers will be using Handout 2.2. {(Time 8 minutes)

[After 8 minutes] Stop.
Will the observer for Round I report from Handout 2.2? {(Time 3
ninutes)

Rotate tasks among group members for the second round. Observers
for this round will be observing the listener and using Handout 2.3,
Remember you are working together to get a clear statement.

[After 8 minutes] Stop.
Will the observer for the second round report using Hanrdout 2,3?
(Time 3 minutes)

4ﬁz ) 32




i
-

SUBSET 2
RATIONALE

m)

33

MINUTES
11 m)

93

SCHEDULE

Begin third round
o exerciss. Stop
after 8 minutea for
obssrvers to report.




Experiencing Inquiry es en Inquirer SUBSET 2

m)

LEADER INPUT

Rotate tasks among group members for the third round. Obaservers
for this round will observe both the speaker snd the lietener by
using Handout 2.4. Remember, you ere working together to get
& clear stetement.

[After 8 minutes] Stop.

Will the observer report from Handout 2.4? Notice the observer
is asked to share the basis for his inferences as well as his
inferences. (Ti{me 3 minutes)
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BACKGROUND INFORMATION FOR SUBSET 2
CONFRONTATION TAPE II

Interviewver:

Teacher:
Int.:

Teacher:

Int.:

Teacher:

Int.:

Teacher:

Int.:

Teacher:

What were you specifically trying to do with thase kids
today?

What was my intent?
Yeas.

I guesa thare.were & coupla. Ths first ona was just to
give them some experiance with tha etratsgy, you know.

I guess in this situation it's xind of different from
vhat usually happens in tha claasroom. So you hava to
give them a chance to feel out expsctations and what thair
rola is as well as what my role is. I guesa more importemt
than that though, is I'm kind of concerned about satting
up soma kind of dilemma for them in the sense of, ’What
do you do with an idea whan acmaona isn't going to
evaluata it for you?” I think that's a critical iasue,
elthough I don't think they ware avare of this, but they
were living with it. I read it on some of their faces.

In what way?

Well, when they would say, "Well, I think that maybe it
happens because heat has eomathing to do with it,” or
"This causes it.” I would respond by saying, ''Wall, maybe
it could be," end I could see by their faces that thev -
ware seying, "All right, but than how do I find out if

it could be?" Only in one case did I detsct whare someonc
really took an iasue--a boy who was aitting where you are
now, next to Charles, Mike, came up with an idea. I
respondad to him in more or less the aame way, accepting
but not valuing, not judging tha quality of it and he came
back and tested the idea. Ome boy said....

Tonm.

Tom, "Will it work with the match?” When ha found out it
would, he seid, "Now I've testad the pulse idea and I
don't have to worry about that one any more." So another
kind of thing that I'm looking for in the kids is to get
soma data ebout them, about how they function, about how
they deal with their own ideas.

And this was what you were trying to do in this session?

Yes.
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Background Information, Tape C-II SUBSET 2

Intarviewer: How do you feel about tha session, you know, the whole
session in general?

Teacher: I falt real good sbout it. I was concerned about how they
were going to act when I didn't give them some process
support as they came up with theories. But you have to let
them begin dealing with tha question, "Well, how do I
test my idea?” before you jump in and start...before you
try to answer @ Question they haven't asked.

Int.: Do you think they would hava done this if you had given
th&m .ny..oo_
Teacher: I don't know. I think I could have intervened with some

process support moves with some of the kids., I think it
may have had a local effect, but I don't know what long-
range effect it would buve had until they get more of a
chance to build a need for it.

Int.: I'm not sure what you mean by process support. Could you
give me an exampla?

Teacher: Well, yes, for example, in several cases they came up with
theories and I just accepted them. In many ceses I was
saying, "Well, it could be," gnd that was it. I had no
evidence of any logical tie-up between tha thaories in
one sensa and soma way to test it. I could have intervened
by saying, "Well, you could experiment to test that idea.”
That's kind of a procass support move. Or, at the lowest
leval, I could have even designed an expariment for a
student. For exampla, I could have intervaned on Mika and
said, "Well, you can test your pulse idea by trying it
with another kind of hest," and that would have been a
process support intervantion.

Int.: Then You're saying thare ara some things you could have
dona this time, that you didn't do?

Te;cher: Well, I didn't do it because I was working to allow them
to deal with it on their own firat.

Int.: What do you think was the effect on the kids.... I thought
you said a while ago you saw some 8igns on their feces,
aowe fealings they had.

Teacher: I read it a8 kind of neutral, Maybe...I'm kind of resding
how I would feel in the same situation. I don't know
how much that gets in the way, but I think they get more
of a positive feeling when they see themselves able to
test idess more systematically. In a way, I kind of
bank on ths newnass of the strategy to carry them through
some of thesa first nautral expariences. You know that
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Background Information, TaPe C-II SUBSET 2

Teacher:

Interviewer:

Teacher:
Int.:

Teacher:

Int.:

Teacher:

Int.:

Teacher:

Int.:

Teacher:

says I need a wvay to deal with thia. I don't know

how to test my ideas and, instead, depend on the newness

of the strategy to carry them past that point. You can come
back to something once or twice, but a third time, hope- '
fully, they'll be ready for soma of the process support
moves that will help theas begin to sea some increase in

tha power they ara beginning to develop.

I think that's kind of what I wea after. Do you fael the
kids wera comfortable with the amount of assistance you o
gave them? T o

I guess in & way I wes trying to make them uncomfortable.
Did you have any evidence that they wera?

I mean uncomfortebla when it came to my not judging ideas.
You know, comfortable when it cama to esking me quastiouns,
"Is that water?” or "Is that ges?" but when it came to
asking me, "Is my idee right?" they reslly didn't get
anything out of ma.

What would you do differently next time?
I would behave pretty much the same way, I think.

Now, thinking of tomorrow, are you going to do this same
type of thing? ’

Except for one thing I may do differantly. One boy found
a way to test a thaory. I may ask him about it to see

if ha can remembar what happened, and in a sense, to hold
it up in front of the group.

Will you point out this stratagy at all or will you
expect the reat of the students to usa it as a model?

I'1l watch to aee if they do. I'll try to lat him respond
if he can and let it go at that level to sae what affect
that heaa on the way he behaves and othara behave, to seaa

if it has any effact. I don't know, this group surprised
me with the way that thay operated. Generally, they were
doing expariment questions, they were varifying intuitively.
I’d went to giva them a little more chanca to Brow.

That's why I said I wouldn't essantially changa my

bahavior other than perhapas asking tha question, "How

did you test that idea?”
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Background Information, Tepe C-II SUBSET 2

Interviewer:

Teachar:

Is this usually the first step--testing ideas?

Yes, it's the first word they ere confronted with, and.
that's what it wes all about today. I wesn't responding
to ideas other than just eccepting. That's why I think
if there is eny kind of temsion or enxiety, it's in

that realm of testing ideas.
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REPEAT BEFORE YOU TALK Handout 2.1

This exercise will be used three times., Each participant should play
each of the three roles: speaker, listener, observer. First, the

group should select & controversial topic of interest to its members.
The entire cycle of three rounds should take approximately 6 minutes.

SPEAKER:

LISTENER:

OBSERVER:

After the group chooses a toﬁic, the speaker in this exercise
will quickly share his ideas or opinions concerning it.

After the speaker has finished, the listener will restate in
his own words what he has heard the speaker say. Then, if
he wishes, the listener may ask for more details, examples or
definitions of words being used by the speaker.
While the others in the trio are busy in this conversationm,
the observer will be watching the listener. The observer
should check to see if the listener:

1. Restates what he has heard the speaker say

2. Asks if it has been restated correctly

3. Asks the speaker for examples or definitions

Following each round of the exercise, he will report his
obgervations to the listener.
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ROUND I: Handout 2.2
LISTENING, SAYING

SPEAKER: Using your written gtatement ag a guide, explain to the
others in your trio why the teacher on the tape responde
ags he does. Use the actions in the chart below to help you.

LISTENER: During Round I, the obgerver is watching the speaker.
However, the ligstener should be attentive and practice
the listening skills shown in the chart on the next page,
Handout 2.3.

OBSERVER: As the speaker is talking, watch for the following behaviors.
If and when they occur in hig conversation, place a tally
mark in the box accompanying them in the chart. Report
your obgervations to the SPEAKER at the end of this round. .

1. Clarify something in the
statement

2. Ask the listener to indicate
what he has heard

3. Give an illustration of
something said in the
statement

4. Define a word used in the
atatement

Rotate roles at the end of this round.
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ROUND II:

Handout 2.3

LISTENING, SAYING

SPEAKER:

LISTENER:

OBSERVER:

1, Restate what he has
heard

Using your written statement as a guide, explain to the
others in your tri . why the ‘teacher on the tape responds
48 he does. 1In thia round, -the observer ia watching che
listener. Tha speakar, however, should practice the
skills listed on the previous page, Handout 2.2.

During cthia round the listanar should practice those skills
listed balow on tha chart.

Watch tha listenar whila tha speaker is talking. As he
attempts to understand what tha speaker is saying, make a
tally mark beside those actions below which you observe

in his behavior. When the apeakar is finished, report your
observations to the LISTENER.

2, A8k if he has repeated
accurately

Ask the speaker to repeat
something he has said in
his statemant

Ask the speaker to give an
illustration of something
said in his statement

ASk the speaker to dafina

4 word he has used in his
statement

Rotate roles at the end of this round.
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ROUND III:
LISTENING, SAYING

Both the SPEAKER and the LISTENER in Roun? [II will be practicing to

Handout 2.4

facilitate understanding (Items 1, 3, 5, 7, 9) and to eliminate behavior

which produces misunderstandings (ltems 2, 4, 6, 8, 10),

The OBSERVER will be watching both people for behaviors which foster
As the conversation continues, the observer
should make a tally mark below beside those atatements which reflect
the behaviors as he sees them of either the speaker or the listener.
At the end of this exercise, those results should be reported to the
The observer ghould try to include some

clear communication.

SPEAKER and the LISTENER.

exanples of the behavior which formed the bases for his inferences.

1'

10'

Each 1s listening to the
other

Speaker

Listener

At least one is not
listening

Each checks for understanding

Only one or neither person
checks for understanding

Each follows the otlier so a
question or gstatement is not
left hanging

One leaves another’s question
or statement hanging

.Each appears interested in what

is being said

One or neither appears interested
in what is being said

They are doing a good job in
clarifying the statements being
shared

They are doing a poor job in
clarifying the statements being
shared
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SUBSET 3: 66 Minutee
IDENTIFYING POSSIBLE RISKS AND ADVANTAGES

NOTES TO LEADERS

When reproducing the risk and/or advantage statements on a chart

or overhead transparency, paraphrase them in short phrasas. Then,
when you review theam with participante at the next meeting, ask if
your paraphrasing was correct. This will allow them to see if, in
fact, each of their statements was clea:.

LEADER PREPARATION

1. Newaprint or overhead transparency of schedule of activitiss for
Subget 3

2, Paper and pencile
3. PARTICIPANT MATERIALS

Facilitating Inquiry in tha Clasaroom

Round I: Helping Someons Say What He Means
Round II: Helping Soceons Say What He Msans
Round III: Helping Someons Say What He Means

W
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SUBSET 3

s)

b)

¢)

d)

RATIONALE MINUTES

By this time, participants 3 s)
will undsrstand s mors

formal sxplanation of

vhat inquiry 4s snd ths

naturs of ths workshop.

This formal explsnation

will ssrva es s rafarant

in the tssk to follow.

10 b)

Some participants srs fesrful 5 e)
of making changes to sllow
inquiry 4iu their classss.

These fasrs cen be reduced {f
they sra expressad and examined
openly in ths group. Fasrs

ere not in opposition to inquiry.
1f not sllowed expression, thay
frequantly eppear during the
workshop ss hostils, stubborn,
negstiva srguments Or excusas.
They tend to raflect imagined
goals of those who went

changes to sllow inquiry.

When participants identify

risks in ellowing inquiry, they
sre fraquantly exprassing thase
fesrs.l

1por more information sea:

44

Maier, Norman R.F.
John Wiley, 1952.

Chapter 3, pages 62-73.
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SCHEDULE

Introducs Subsst 3.
show SCHEOULE OF
ACTIVITIES.

Ask ths partici-
penta tu read
HANDOUT 3.1

Psss out blank
papsr. Ask
participants to
writs thoes risks
{(chances of losing
somathing) end/or
advantagas
(something to be
geined) involved
in sllowing
inquiry in the
classroom.

Cive directions
for using
HANDOUTS 3.2,
3.3 and 3.4

Principles of Human Relstions. New York:




Identifying Possible Risks and Advantages SUBSET 3

a)

b)

c)

d)

LEADER INPVT

In this subset you will be identifying the risks and/or advantages
of allowing inquiry in the classroom. You will be sharing these
in your trios and helping one another to get a clear statement.
You wiIl be working (1) to get 3 statement that comsunicates what
iz intended (2) to help another person get a clear statement.
{Time 3 alnutes)

HANDOUT 3.1 is & statement about the workshop end what 1s and is not
meant by the workshop defisition of inquiry. On the last page some
key distinctions have been underlined to emphasize the conditions

when inquiry is teking place in the classroom. Take 6 minutes to read
the pages and underline your own distinctions. {(Time 10 minutes)

I1f a teacher practices facilitating inquiry in the classroom, what
are some of the risks or consequences that would result over the
use of other practices? Even though facilitating inquiry may have
a potential value, there is a price one has to pay to obtain such
values. In declding to make any changes in the classroom, there
are favorable and unfavorable aspects. It is important to examine
unfavorable aspects carefully so ae not to be misled. What do_you
see as possible risks if teachers are to practice facilitating
inquiry in the classroom? Where you percelve inquiry as having
potential value in the classrqom, what are some of the advantages?
On the blank sheet handed you, write down whatever risks and/or
advantages you percelve in relation to allowing inquiry in the
classroom. (Time 5 minutes)

For the next exercise, you will be working in trios to help one
another get clear risk and/or advantage statements. THE INTENT OF
THE EXERCISE IS NOT TO ARGUE THE MERITS OF THE STATEMENT BUT TO
UNDERSTAND IT AND CLARIFY IT. There are three rounde to the erercise;
during each round you will be using HANDOUTS 3.2, 3.3 and 3.4.

Directions for Round I are found on Handout 3.2. You will notice
that one member of the tric serves as speaker. He reads his
statement and LETS THE LISTENER KNOW HOW HE WANTS TO BE HELPED TO
SEE THAT HE HAS A CLEAR STATEMENT. A second member of the trio
serves 85 listener. He listens to the speaker’s statement and the
kind of help being requested. Following the items on Handout 3.3,
he helps the speaker get 8 clear statement. The third member of
the trio 1s observer. For the first round, he observes the speaker.
The observer follows the items on Handout 3.2 and reports his
observations to the speaker following the conversation between
speaker and listener.
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SUBSET 3

d)

e)

£)

8)

h)

1)

46

RATIONALE

Trio membere cen help
one another clarify
their risk statemcnts
eo the "real” issue
of the risk is
revealed.

59

d)

o)

£)

g)

h)

1)

SCHEDULE

Continued

Ask perticipante
to form trios.

Give directions
for clarifying e
stetement.

Stert first
round -

Ask ohserver to -
report.

Stert second
round ,




Identifying Possible Riskg and Advantages SUBSET 3

d)

e)

£)

g)

h)

1)

» classroom would take too much time.

LEADER INPUT

Directions for Round II are found on Handout 3.3 and those for
Round III are on Handout 3.4. In each round the positions of
speaker, listener and observer should change. Each trio member
should perform each task during the exercise, Take a few minutes
to read each of thesa guldes. (Time 3 minutes)

Take two minutes to get into your trios and select a speaker,
listener and observer for the firat round. (Time 2 winutes)

In each of the rounds there will be 6 mimites for the speaker snd
listener to work toward a clear atatement. The spesker should
select those statements that he wants to be perfectly clear about.
Since the speaker will be handing in his statement, he will be
trying to get a statement that communicates the same thing to
everyone in the room. For instance, here 1s a risk statement

and a request for help that a speaker started with: "Tell ge

what you think I mean by this statement: 'Allowing inquiry im the
' After getting help in the
trio the statement was changed to: "Allowing inquiry in the class~
room would mean that I could not ask kids to read all of the chapter
in the social studies book.”

Here, the listener helped the speaker to clarify what the specific
risk was. After this clarification, everyone could understand
what he meant.

The observer will have 4 minutes to report on what %“ook place
between the spesker and listener.

I will start and stop you for each of the rounds. YOU ARE

FOLLOWING THE DIRECTIONS ON HANDOUT 3.2 FOR THIS FIRST ROUND.
0K, begin. (Time 6 minutes)

The observer should report now to the speaker from Handout 3.2,
{Time 4 minutes)

For the second round you will shift tasks. Directions for this
round are on Handout 3.3. NOTICE THIS TIME THE OBSERVER WILL BE
WATCHING THE LISTENER. OK, begin. (Time 6 minutes)
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SUBSET 3

RATIONALE

L))

k)

1)

m)

n) If the ipstructor is to
svoid having the minarity
become stubborn in thair
ettituds, he must take
care to support the
plausibility of a risk
in the face of opposition
by the majority.
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MINUTES

L))

k)

1)

a)

n)

SCREDULE

Ask aecond round
observer to
raport.

Start third round.

Ask third round
observer to

report.

Ask participants
to rewrite
statements.

Collact
statements.
Explain their
use.




Identifying Posaible Risks and Advantages SUBSET 3

k)

k)

1)

m)

n)

LEADER INPUT

The observer should report now to the listener from Handout 3.3,
latting the listener know the specific behavior obgerved.
(Time 4 minuces)

For the third round, shift tagks again so each trio member will
have agsumed all three tasks. Diractions for this round are found
on Handout 3.4. NOTICE THE OBSERVER WILL BE WATCHING BOTH SPEAKER
AND LISTENER. Start round three. (Time 6 minutes)

The observer should report now to BOTH the listener and the speaker
from Handout 3.4. (Time 4 minutes)

You have all had a chance to clarify your risk and/or advantsge
statements, Now each of you should rewrite your statement to say
better what you intend. Indicate whether it is a risk or advantage
statement. {(Time 6 minutes)

Please hand in your rewritten statements. I will place them on
charts, One chart will contain risk statements, the other chart
advantage statements, We will be looking at the risk statements
periodically during the workshop to see if they continue to exist
or if, in fact, some of them are being reduced because of what is
happening in the workshop. If it is agreed by everyone that an
identified risk really doesn't exist, then it will be removed
from the chart. If, however, one person believes the risk
still exiats, it will remain on the list. Only when éveryone
agrees to remove & risk will it be removed.

We will do the game with advantage statementa. If it appears to
everyone that an identified advantage does not really exist, then

it will be removed from the chart. If, however, one person believes
the advantage still exists, it will remain on the list: Everyone
will have an opportunity to -decide for himself on the risks and
advantages of facilitating inquiry in the classroom.

[See Background Information for Risk and Advantage Statements,
page 50.]
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BACKGROUND INFORMATION FOR SUBSET 3
RISK AND ADVANTAGE STATEMENTS

In Subset 3, participants have an opportunity to identify both risks and
advantages in allowing inquiry. Periodically during the workshop, thie
list of riaks and advantages will be examined by workshop participants.

The effect of producing a list of risks tends to clarify individual
attitudes toward inquiry and serves to reduce hostility and fear toward
change. As the risks and advantages are examined at intervals during
the workshop, risks ara gradually eliminated by the participants them-~
selves. Social pressure operates in the group 80 the leader may have
to protect minority individuals who still hava fears. Group values
support the idea of inquiry so.that the leader is not in the position
of having to defend the program.

When reviewing the risk and advantage statements on the charts, the
leader should esimply ask if anyone feels a risk or advantage should
be eliminated or added. If someone suggesats an elimination, a simple
vote should be taken. Too much free discussion on a risk may create
intense social pressure and produce stubbornness in thoae hesitant
about removing a risk. If everyome votes to remove it, it should be

stricken from the chart. However, if one person feels & risk is still
real and should remesin, then it must stay. The same would be true if
someone wants to remove ap advantage statement.

Anytime someone wants to add a risk or advantage, the statement should
g0 up on the chart without too much free discussion. That ies, if
someone wants & new risk added and another participant disagrees, there
ghould be & short discussion. If the originator of the new risk still
feels it is valid, it should be added to the chart without further
comment. Thie activity, however, uaually finds the risks disappearing
as a result of new insight and perceptions.
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PACILITATING INQUIRY IN THE CLASSROGM Handout 3.1

What Is It for Students to Inquire?

When studants inquire they ude & rational process for building end
testing their own ideas ebout the world. Thia is different from

having someons else give them ideas sbout the world. When students grow
as inquirers, it means they sre more aware of what they ere doing ea
they go about producing parsonal knowledge. Thia ie different from
having etudents dependent upon the teacher to give them knowledge.

When students use & rational process to build end test ideas sbout the
world, they ere matching & gensrslization or judgment (theory) they’ve
made, ageinst evidence (dets) they've collectad. They decide on their
. own match. Thie is different from giving studente generslizations. It
ie elso different from telling studente their idea ia wrong, or right,
for that matter.

The process that inquiring students use is often called "scientific.”
This means that evidence ie valued 88 the bseis for generslizing or
judging. It also means that ideas sre shared publicly. Students
inquiring spend time verbally building and sharing {deas with one
another and with the teacher.

Eh!f Is It for the Teacher to
Facilitate Inquiry in the Classroom?

What the teacher does to facilitate inquiry in the classroom is different
from instructing students in "how to think." In fact, fecilitating
inquiry takes very little instructing. To be sure, the teacher must
know the process that students are using. But the teacher is not set

on teaching the process. Rather, the teacher tries to make it possible
for students to use the process. We call this "establishing the
conditions." The teacher establishes the conditions so students ara
free to inquire.

But the teacher's role is more. Students will inquire if the conditions
are right. And when they do the teschar helps them know what they ere
doing. He helps them ba aware of what they do, how they do it and the
results. Ha increases tha student's ability and will to decide alonme.
With new awareness and confidence, the student decides if the process
has worth. Students decide how best to uea it.

Bo the teacher's role, too, is to know where students are, how they
think, what they think, how they feal, what they perceiva. Students
who feel free to telk, who know how to do things snd who know whet they
do, share things about themselves. They slso snswer a teacher's

probe frankly, honestly. So the teacher asks questions that keep him
in touch with students. He knows when and how to ask such questions.
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Pecilitating Inquiry in tha Classroom

What ls thas Workshop?

This workshop 1is planned go tsachers learn how to establish clasaroom
conditions which allow inquiry. Teschera lesatn how to halp atudents
grov as self-diracted learners. Teachers learn how to tuna in to the
thinking and actions of students.

Teachars learn apacific akillg. Most of thass .ara verbal intarsction
skills, ways of talking with and responding to gtudents. It is balieved
that gtudents’' inquiry behavior can bs facilitated through tha verbal
behavior of the teschar. Once more, "talk" makes it poesible for
thoughts to ba exposed and shared.
At the end of thia 50-hour workshop, teachere will be able to:

l. Claseify inquirer behavior &ccurately

2. Establish conditions for inquiry through the use of
tactical moves

3. Help students become more independent (called
sutonomy in the workshop)

4., Tuna in to the thoughts, feelings and sctions of
students

Teachers show they can do these things by making tape recordings of
their practice afforts; they learn to measure their own efforts.

Why Allow Inquiry in the Classroom?

This workshop has been orgenized ground the original work of

Dr. J. Richard Suchman. Taacher tactical moves coms from the work
of Ben B. Strasser. Dr. Suchman has spoken to the question, "Why
facilitate inquiry in the classroom?™

Perhaps ws should ask the question: '"Why not inquiry?"
(0r, "Why don't adults inquire more than they do?")
Inquiry is the search for meaning, for bettér ways to
order and explsin ons’s universe. When we ars very
young, all of the world we want to know is right before
us at our fingertips. We come to know it by reaching out
and touching it. The knowledge we gain may be egocentric,
but it has come to us through gur own fingers and eyes.
We know what we know and how we know. Our knowledge

is personsl and clear.

We sre soon taught that we are expected to know more than
vhat is in the immediate world. Our knowledge must extend

beyond gur owh life space and must include ideas end
conclusions we have not had 8 hand in creating. We say to
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Pacilitating Inquiry in the Classroom Handout 3.1

our childran: "You must know and understand this. These
ara tha mweanings you will naed to get along. Here is how
you can gat them...you will do as I say." Thus, we make

the learner depandent by creating an artificial need to know,
and a vicarious way of coming to know. When all of education
becomes this, inquiry is bypassed.

When inquiry is forgotten, the attitudes, values and skills
that accompany it also diminish. It becomes irrelevant to
education. The system leaves no time or space for it. .
It becomes a lost response.

[This program in] inquiry development is an eifort to
reavaken the inquiring responses of children.

1Suchman, J. Richard. "Foreword," Inquiry Development Extension Service.
by Costa, Lavaroni and Newton. Chicago: Science Research Assoclates,
{© October 1967, page vii. Reproduced by peruission of the publisher.
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FACILITATING INQUIRY IN THE CLASSROOM IS:

1'

2'

10'

11.

12'

13'

Allowing studenta
proceaa for building ideas and msking judgments

Providing tha means for atudafts to gathar the
necessary information to build their &m

Establishing conditions which maximize decision
making and decision assessment opportunities

Allowing atudents to do for themselves

Allowing studenu to explore how explanstions

come to be gorucl:

Allowing atudents %o identify, try and evaluate
their own strategies for solviag problems

Allowing gtudents to reach teatative conclusions
based on current information

Exoloring the meaning of téuth with the students
and allowing them to seek their own cruth

Allowiing atudents to develdop peracnal meaning
practices
Interacting with stydepts in any aftuation

i = viok e _goal

Using interaction akills gaised through atudy,
practice and use i '

Concgmlizigg and cousidering the development
of sutonomous learners in a new wvay

w in a manner consiscent
vith educational goals identified and valued
by gg ‘teacher

10'

11.

12'

13'

FACILITATING INQUIRY IN THE CLASSROuM IS  NOT:

Another method for covering coftent .
Conducting a question and ansver game
Everyone doing what he wanta to do

Something the teacher does to atudents

Leading students toward predetermined, "correct”

explanations

Teaching studenta the atepa for problem aclving
Making aure that atudenta leave the classroom
with correct ansvera

Disregard for truth

Discounting or iguoring accusulated knowledge or
conventional practices

Planning an activity that tskes place once a week
for an hour

Just something chat anyone can do

Something that We have Slwvaye done in the clasaroom

Ignoring othar waya that atudents ¢an and 4o laarn
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ROUND I:

Handout 3.2

HELPING SOMEONE SAY WHAT HE MEANS

SPEAKER: Aftar resading hie statement aloud, tha apsaker should try

1. HOW he wants to ba helped
a. "Idantify words that are not
b. "Tall me what you think I
mean. "
c. "Give me an sxampla of what

d. YAsk me questions about
what I've aaid."”

to explain vhat information he nasda from the listaner to
clarify it. Ha should let tha listener know:

clear to you."

I'va said."

2. WHEN he haa baen helped

3. 1IN WHAT WAYS he has been helped

4. WHEN he has NOT bean helped

S. WHAT HE NEEDS furthar to be helped

LISTENER:

OBSERVER:

Soma of the listening akills for this practica seasion are
listed on tha next page, Handout 3.3. The listener should
try to use these skills as he helps the speakar make hie
statement clear,

Using the chart above as a guida, the observer should record
those actions of the SPEAKER which facilitata clear and easy
comunication. Make a tally wmark each time the speaker does
something which lets the listener know more accurataly how
to help him communicate. After this conversation has ended,
the observer should report his cbservations to the SPEAKER.




-

ROUND II: Handout 3.3
HELPING SOMEONE SAY WHAT HE MEANS

SPEAKER: For this exercisas, the speaker ghould try todescribe what
information he needs from tha liatener to clarify hia risk/
advantage statemant., Some akilla to practice are listed on
tha previous pags, Handout 3.2.

LISTENER: Utilizing the skills listad below, tha listensr should try to
halp the apeaker with the kinda of ianformation he naeds to
clarify his statement.

1. Press for clarification snd
specificity

2, Provida the information the
speaker requests

3. Let the apeaker know when
things are beconing more
clear

4, Let the speaker know when
words or ideas are still
not clear

S, Ask for illustrations

OBSERVER: During this conversation, the observer should watch the
LISTENER. 1f he uses the skills listed abové, place a
tally mark beside them in the chart. Report your
observitions to the listener st the end of the round.
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ROUND III: ' Handout 3.4
HELPING SOMEONE SAY WHAT HE MEANS

Both the SPEAKER and the LISTENER in Round III will be practicing to
help one another wake & batter statement (Itema 1, 3, 5, 7) and to
eliminate behavior which interferes with clesr communication {(Items 2,
" 6' 8)0

The OBSERVER will be watching both the speaker end the listener. Using
the chart balow as & guide, he ghhyld wmark a tally beside esch inference
ha drasws from their bshavior. At the and of the conversation, the
observer will raport his findings to the other two membars. He should
try to include in his report examplea of behavior from which he drew his
conclusions.

SPEARER LISTENER

1, One does something that causes the
other to "turn on" and get involved
more

2. One does something that causes the
other to withdraw and become less
active

3. Each is listening to the other

4, One or both are not listening

5. Each follows the other so a
question or statement i8 not
left hanging

6, One leaves the other's
question or statement
hanging

7. Both push hard to get a clear
statement, keeping one another
honest when thinge are fuzzy

8. One or both are "nice" but
don't push to make things any
clearer
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SUBSET 4 63 Minutes
ALLOWING TRQUIRY TO HAPPEN
NOTES 70 LEADEXRS

Some participants find it helpful to stop and start the tape recording
aftar edch teschar mova.

Occaaionally, participants hava difficulty accapting the language and

texrms used to describa taacher verbal behavior. This language will
become more familisr to them &8 tha workshop activities progress.

LEADER PREPARATION

1. Newsprint or overhesd transparency of schedule of activities for
Subset 4

2. Tape recorder ready with TAPE C-II
3. PARTICIPANT MATERIALS
Allowing Inquiry to Happen

Typescript of Coafrontation Tape C-II
Ansver Sheet for Handout 4.2

P N ]
L] - -
W -

Cenerating Data, Evolving Ideas (READING ASSIGNMENT)

w
Pt
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SUBSET 4

RATIONALE

e)

b) Participants can better
conceptualize the teacher
behavior to.be presented
if they hear again the
behavior actually being
used by a teacher.

¢) Participant conceptions and
perceptions will change as

a result of formal conceptual
input. Some will be reinforced
and made clearer bY the formal

conceptusal input.

Participants will be better

able to learn, understand
and use the eighteen tactical
moves if they are presented in

small groups of six or seven
according to their intent.

d) Participants will be zble
to apply the formal input
to a familiar experience

at this time.

e)

59

MINUTES

10

a)

b)

c)

d)

e)

SCHELW/LE

Introduce Subaat 4,
show SCHEDULE OF
ACTIVITIES.

Play TAPE C-11.

Refer to Allowing
Inquiry to HabPPen,
Hlﬂﬁﬁﬁi 1T, ask
participants to
read and identify
teacher intentions.

Refer to HANDOUT 4.2
and ask trainees to
identify teacher
noves .

Give directiona for
reading HANDOUT 5.1.




Allowing Inquiry to Happen SUBSET 4

a)

b)

d)

e)

LEADER INPUT
During the oxercise you will:

1. Read a papar on wvhat the teachar cean do to allow inquiry
to happen

2. Use a typescript of TAPE C-II, and try to identify some
spacific moves the tescher makes to allow inquiry

3. Check to see how well you were able to identify the
teacher noves

You have heard a tape of a teachar interacting with pupils who were
inquiring into the pulse glaas problem. You have written your own
statement on "Why the teacher was responding the way he was." Before
we giva you a description of what ha was intending to do, let's play
the tape again, listening to the kinds of responses the teacher made.
(Tine 10 minutes)

HANDOUT 4.1 deals with why the teachar on tha tape was responding the
way he was. Tiic materials describa his intentions and hisg actions.
Read over tha material, paying attention particularly to the teacher's
intent. Later you will find thare are &8 total of eighteen possible
intentions, which are called moves. We will be working initially with
only the first aix. The teacher on the tape was working with only

th> first six sets of intentions. Later, you will be practicing your
own individual response, but with the same intentions in mind. Key
words or phrases have baen underlined to stress intent. Yoy may
wish to do your own underlining.

Attempts have been made, and will continua, to reduce werds that
interfere with clarity rather than help to clarify. Try not to let
the vocabulary interfara. We ars involvad in working out a
"descriptive language." You may hava some suggestions ag to . how
this language can be improved, (Time 30 minutes)

HANDOUT 4.2 1a a typescript of Tape C-I1. Each of the teachar responses
15 nuymbered. Read through the typascript and sea if you can place

the tescher moves on the tape into the gix sllowirg inquiry categories,
Write the name of the tactical move in the numbared space provided.
When you bagin working, I will pass out an answer sheet. After you
hava identified tha tactical moves, check Your snswers with those on
the answer aheet. If you cannot agree with some of the answers

given, discuss them with membars of your trio. The exercise is not to
identify with complate accuracy the teachsr moves. This is not
possible. Rather, your task ia to analyza what the teacher is doing
and aee if you can placa the teacher moves into the allowing inquiry
categories. (Time 20 minutes)

(Pass out HANDOUT 4.3 gfcer participants begin working.)

Read HANDOUT 5.1 for our next meeting. It 1s important that you know
the language in the papar for the naxt exarcisa. You will be learning
to identify inquirar operations and subjacts of operations, Be able
to name the seven inquirer actions.
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ERE ALY R bR

ALLOWING INQUIRY TO HAPPEN Handout 4.1 -

"What is Teacher Doing"

The studies of Anderaon, and Lippitt and White show rathar conclusively
that the behavior of the tsacher aets tha climate of the class.l

Dick Suchman,® in his work at tha University of Illinois, has identified
the climate wvhich maximizes the opportunity of individuale to inquire.
He dafines the climata by describing three CONDITIONS which the teacher
must establish and maintain through his own bahavior.

FREEDOM: The mora rules and restrictions thrown in the
way of the child, the fewar choices he has and the less
his activity resembles inquiry. But a permissive and
relatively unstructured anvironment ia not the total
picture with respect to freedom...many children operating
in such an environment [are] unable to accept and utilize
the freedom. A truly free person has internal freedom
a3 well as external freedom. He wust be able and willing
to accept and use the responsibility of making his own
decisions. In short, a part of freedom is autonomy,

Since autonomy is go wuch a part of personslity, there is

po simple way of msximizing autonowmy for children. In the
long run sutonomy goes along with freedom. One learns to

be autonomous by gradually making more and more autonomous
choices, by being placed in gituations where the teacher
refuses to lead or progtam the children and, in & gense,
forces them to tske a greater part of the responsibility

for their own learning. Once a child begins to gense that
he has the capacity to grow conceptually under his own steam,
he takes more and mora of this responsibility.

Much depends on the child's image of himself as a learner.
As he comes to see himself as a person capable of gathering
data for building and testing theories, he becomes more
willing to engage in thig activity and leas concerned with
looking foolish or failing to achieve according to some
outside gtandard. Autonomy does accompany self-confidence,
and gelf-confidence can only come by gaining experience ip
being autonomous,

lror more detailed information, see:

Anderson, H.H. "The Measurement of Domination and of Socially
Integrative Behavior in Teachers' Contacts with Children."
Child Development. 10 (1): 73-89; 1939.

Lippitt, Ronald and Ralph X, White. "The 'Social Climate' of
Children's Groups." Child Behavior and Development. Barker, R.G.,
et al. (eds.) New York: McGraw Hill, 1943, Chapter 28, 485-508.

2Suchman, Richard J. "The Conditions for Inquiry.” Instructor. 75:30+;
November 1965. Reproduced by permission of the author.
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Allowing Inquiry to Happen Handout 4.1

RESPONSIVENESS: A lone child in a completely bare room
may have all the freedom he wanta, but hia capacity to
inquire is tremendously restricted by the fact that he
has no means of gathering data. Even 1f his ideas are
rich and fluent, he 18 golng to find it very difficult

to engage in inquiry 1f ha has no source of data to teat
idess or to generata new ones. This 1a why a responsive
environment i{s considered a crucial condition for inquiry.
The inquirer must have a rich supply of data available
when he wants th:a.

Another very important aspect of rasponsiveness ia tha
way the teacher responds to the child. Childran who
inquire freely and have accesa to a rasponsive sgtatement
are bound to come up with ideaa of their own, formulations
that represent tha way the child aees and attempts to
account for the phanomena of hia world. The formulation
of guch ideas 1s enormously important to the inquiry
process and to the overall growth of the child. For

this reaaon, it 1s essentisl that the teacher listen

to the ideas of the child and make room for his expres-
slon. Unless tha child externalizes these thoughts

by bringing them out into the open to be looked at,

the teacher may never be able to respond adequately

to the child.

Inquiry thrives on the generation of thaory but children
wlll not pursue the generation of theory unless they
feel that thelr formulations and thoughts will be
recelved and consldered.

FOCUS: Inquiry ia most productive when it has direction
and purpose. If all searching is diffused, there 18
never enough total mobllization of energy to penetrate

a particular area of interest far enough to make a
concerted galn in conceptual growth.

One way to provide a focus 1s to confront tha child
with an event that puzzles him. Such an event may be
referred to as discrapant in the gense that it presents
a phenomena that does not coim de with the child's
knowledge and understanding of the world. A gap is
created between what the child perceives and what he
knows. The discrepant event provides not only a
motivation to inquire, but also a foecal point toward
vhich the process of inquiry can be aimed.
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Allowing Inquiry to Happen Handout 4.1

Focusing, however, 1s not a one-shot activity. It

is often necessary for a teacher to step into a

situation in order to resharpen the focus of .inquiry.

Too often, children find esatisfaction in a theory without
really testing whether or not the theory matches reality.
Nothing will get in tha way of inquiry more than an
oversimplifiad explanation that provides a feeling of
cloosure. A teacher can effectively restimulate the
process of inquiry by raieing new questions that
challenge the child's theory. )

Focusing is not a matter of giving approval or disapproval,
but a question of redirecting the child's attention

to discrepancies and thus sharpening the focus for

the child so that inquiry can continue productively

rather than ending in a quagmire of unjustified closure.
The teacher provides the child with the wherewithal

to bulld and test theories.

The rejection of an idea that a child creates should

be hies own rejection. That is, if hie idea does not
etand up in the face of tha data he has gathered, then
he himself should reject the idea. If, however, he

has no basis for rejecting the idea himself, he should
not be told that the idea id wrong. In other words, the
teacher will guide the child in the matching process,

but the teacher will not do the matching for him.

Focus may take two directions. 1Initially and assentially, the focus of
the inquirer is on resolution of the problem event or situation.
Gradually, through teacher behavior, a second focus emerges—-a focus

on process. The teacher brings about a focus upon the processes on
ingquiry. A focus on process ig a necessary condition to facilitate
growth in the development of more productive, systematic ways of
confronting and dealing with future problem focus avents. Gradually,
through teacher's guidance and support, children become aware of what
inquiry is. As a result of proceas focusing, they become Increasingly
able to confront and successfully deal with the fundemental question of
inquiry, "How do you know if a theory is a useful one?"

Often, children do this intuitively, but they do not realize and are
perhaps unable to verbalize the concept of what i8 deliberate action

to this process. .

As mentioned earlier, the topic of this workshop is concerned with
classroom verbal interaction which allows and facilitates inquiry on the
part of students. The quastion than arisea, "What is it, specifically,
that the teacher can do through his own verbal behavior to maintain the
conditions of FREEDOM, FOCUS and RESPONSIVE ENVIRONMENT?"

The following pages are in answer to this question. You will be learning
the specific teacher interaction skills which allow students to inquire.
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TEACHER TACTICAL MOVES Handout 4.1
ALLOWING INQUIRY TO HAPPEN

Suchman identified the general conditions assential to inquiry and the
growth of inquirers. Strasser,l building on Suchman's work, identified
22 categories of teacher verbal interaction, called TACTICAL MOVES,
which the teacher uses to facilitate inquiry. Here, the 22 tactical
moves have been reduced to 18 and reorganized to simplify learning and
practice.

ALLOWING INQUIRY TO HAPPEN

1. Focus Setting When learning and practicing

2. Structuring these moves you are primarily
3. Clarifying concerned with eatablishing

4, Accepting and maintaining tha conditions
5. Responding to Data Probe for inquiry. Notice, your

6. Teacher Silence wain intent 18 to define roles,

facilitate communication and
develop trust.

FACILITATING AUTONOMOUS STﬁDENT GROWTH

7. Identifying Inquiry Operations,
Subjects of Operations
8. Identifying Inquiry Products:
Data and Theory
9. Probe for Specificity
10. Teacher Probe for Data
11. Teacher Probe for Operations
12, Operation Clue Giving
13, Instructing

TUNING IN TO STUDENT FEELINGS,
ATTITUDES, PERCEPTIONS

14. Probe for Theory, Status of a
Theory, Inference

15. Probe for Intent of Operations, Intent of Subjects
of Operations

16, Probe for Prediction, Explanation

17. Giving Data, Theories

18. Data Clue Giving

1Strasser, Ben B. Components of a Teaching Strategy: Tactical Moves in
Inquiry, Unit I. San Anselmo, California: Search Models
Unlimited, 1967, Pages 9-21.
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Teacher Tactical Moves Handout 4.1
Allowing Inquiry to Happen

Here, the concern is with learning and practicing the moves which
ALLOW INQUIRY TO HAPPEN. On the following pages each move is described
four ways: Teacher INTENT, Teacher ACTION, Student ACTION and Student

EFFECT. As you examine the moves and prepare to practice them, consider
the four descriptions in the following manner:

Teacher INTENT: An unobeervable purpose you want to fulfill

Teacher ACTION: Something observable you do to fulfill your
intent

Student ACTION: Something observable you expect the student to
do in response to your action

Student EFFECT: Some unobservable inner state of the student
that you hope to be the result of your action

On each of the following pages, begin by reading the INTENT of the move
in the first column. In some cases, a move will have more than one
intent. Then become familiar with the teacher ACTIONS that are consistent
with the identified intent. The teacher actions are those things the
teacher says or does that are intended to bring about a desired
response from students. The actions identified in the second column
are those which have been found particularly useful to fulfill the
stated intent. Refer then to the third and fourth columns which
identify the anticipated and desired student responses. 1In this
exercise it is important that you recognize the intent of each move

and the actions which you can take to fulfill each 1nteqt.
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INTENT

Purpose teacher has
in mind

Intenction I:
Make a topic,
legicimpte for
classToom or
individual inquiry
as fidentified by
either tescher or
student

Get students
motivated to take

action on their
oum

Intention XI:
Have students
consider and
reflect on
processes

T ACTION

Observable tescher behavior
to fulfill ipcent

1)

2)
3)

4)
5)

1)

Preasnts a problem event
containing contrast or
conflict

Asks students to explain
svent

Presents a probles event
and allows students to
identify problem

Allows students to present
problem event

Accepts problem fdentiffed
by student

Asks questions about
process elements:

a) What fs a theory?

b) Where do theories
come from?

c) How do you get
going if you don't
have a theory?

d) How does one come
to know something?

S ACTION

Anticipated, observable
response by grudents to
teacher'’s action

1) Asks questions about
the problenm

2) Shares an idea about
the probles

3) States a problem after

seeing an event

4) Agks questions about
problem he has
idencified

5) Asks questions about
his role

1) Responds with his own
perceptions of process
2) Shares something ebout

process from his owm
experience

3) Makes a discrimination

concerning process
based on his own
experience

EFFECT

Anticipated inner
state of student in
response to tescher's
action

1) Wants to become
involved in
problems

2) 1Inlcially vondere
"What's going on?"

1) Peals the process
is helpful co bim

2) Willing co diecusa
process

3) values the chance
to talk about
vhat he does

OMLLLIS $NJO4
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INTENT

Purpose teacher has
in mind

Intention I:
Coomunicate a
"d4fferent” kind
of role for each,
the teacher and
studenta

Eatablish the .
ground rules under
which the roles
will operate

T ACTION

Obhservahle teacher bhehavior
to fulfill intent

1
2)

3)

4)

5)

&)

E))

8)

9

Tells students thay can idanctify

their owm problem for inquiry

Tells students they program their
own "problem answer'; the teacher

doean't do it for them
Tells students ha 15 there to

listen to their ideas and will

give his undivided attantion
while one is talking

Tells students of lets thewm know
how they can gather data through

the teacher, hooks, other
persons, ete.

Tells students he doeen‘t judge
student’s ideas; students judge
their own ideas; he. doesn’t Bay

"yes® or "no" whaen a student:

asks, "Is my idea right?" or "Did

ic happen hecause...?"

Tells students he gives data
but not answers

Tells students if they feel

pressured to reapend, they can
‘agk the teacher to move away by
saying "pass”™ or aunother sigoal
Tells students if they want to
consult with other studeats, they

can call for a "coanferenca”

Teils students be doesn’t call

on them unlese they indicata
they want to speak

$ ACTION

Anticipated, obsarvable
responses by students
to teacher’s action

EFFECT

Anticipated inoer
state of etudent in
responsa to teacher's
action

1)

2)

k)

4)
5)

6)

D
3)
9)

10)
11)
12)
13)
14)

Students respond to the 1)
problen differently, some
gathering data, others
theorizing 2)
Identifies a problem not
idencified by the teacher 3)
or another student

Lets the teacher know 4)
when he is through

talking

Gathers data through 5)
different operations

Asks the teachar if his 6)
idea 1ig right wichout
knowing how to test the

idea

Shares an idea without
asking the teachér if

his idea is right

Says npassn '

Tests a theory

Asks .a series of questions
related to one variable
within che problem

Asks for a confersnce

Asks for a repeat of the
problem savamt

Shares a previous experience
ba has had

Holds floor for long period
of time

Doesn't participate during

4 givan experience

Increased confi-
dence about sharing
his ideas

More willing to risk
a far out idea
Enjoys “"massing®
with the problem
Doubts he has as
much freedom as

tha teachar suggests
Wants closute and
ansver

Peels good about
being ahle to
"eontrol" the
enviromment

INTYALONYLS
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INTENT

Purposa teacher has
in mind

Ioteation I:
Underscand, in
terms of the
procsse, vhat the
student is saying,
how he is using a
word or concapt
and. what ha is
trying ¢to do

T ACTION

Obasrvable teacher behavior
to fulfill intent

1) Asks a student wvhat he
meand when he uses a
certain word

2) Asks s student to rspsat
what hs said

3) Asks a atudent, “Are you
saying...” and then

. paraphrases

4) Asks a student, “Are you
trying to get at dath or
are you aharing an idea?”

5) Asks the student to

illustrate on the chalk

board

Asks -ancther student or

allows a student to

interprst

7) Restates a student's
question

8) Asks the .student to give
an exsiple

9) Asks a student what he
is going to do or is
.doing (process baing used)
vhen {nvolved with
equipwent, books, pictures,
‘ete., .

6)

-

S ACTION

Anticipated, observablae
responsa by the studeat to
teacher's sction

1) Repesats vhat he has qaid

2) S.y.. ”k’ th.t'. not
vhat I mean,” or "Yas,
that's what I mean."

3) Sdéys, "No, that's not
quite," snd then adde
‘more to his message

4) Gives gn example or
analogy y

5) Uses the chalkboard to
1llustrats

6) Continues to interact with
the teacher sfter two or
three probes at clsrity by
the téacher

7) Talls 1f he is after data
or sharing an idea

8) Defines 8 word he has used
and then uses the
definicion again in
subsequent dialogue with
teacher

9) Sharpens s message to fine
clarity after having had
teacher seck clarity on
previous occasions

10) Over time, finds teacher
having to ask less, "What
do you mean?”

EFFECT

Anticipated inner
atate of atudant in
reaponss to teachexr's
action

1) Truste teacher

2) Appreciates teacher's
aupport

3) Increasingly values
his owm ideas and
his ‘Own ability to
have ideas

4) values his own
communicacion akille
shd wvants to enhance
them

5) Values communication
with tescher (and
other students)
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INTERY T ACTION S ACTION EFFECT 5
Purpose teacher has Observable teacher behavior Anticipated, observabla Anticipated imner astata g
in mind to fulfill intent response by the atudent of atudent in response F 3
to teacher's action to teacher's action
Intention I: 1) Says, "0K," or "I under- 1) Shares an idea which 1) Senses power in
Commuynicate that tha stand” is “far from convention hia own ideas
student’s ideas and 2) Says, "It's important to or stereotype" 2) Challenged to find
thiuking are valued explore x11 your ideas™ 2) Says he doesn't like vays of finding hia
by the teacher but 3) Says, “It's important to something or he thinks own ansver
are not judged by want to know about that" something is stupid 3) Feels frustrated wvhen
him; and that the 4) Says, "Well, it certainly 3) Sticks with an idea he can’t get closure
expreseion of could be,” or "'Well, it even if some other 4) Trusts teacler apd
feelings ia certainly might be." students laugh at it other atudenta
legitimate 5) .Says, "Well, I guess 4) Says when he thinks he 3) Values his own
things 1ike that could has received bad data abilities to build
-mwake a difference" from the teacher an idaa
6) Says, "I uunderstand, 5) Asks to be allowed ¢o 6) Willing to atand
-3 you'ra saying..." get "hia own answer" alone or express a
e (repeats or paraphrases 6) States an idea and then ‘way out” idea
what student has said) does something to get
7) Checks on perceptions data to test the idea
he has about student’s 7) Becomes actively involvad
fealings after period of inactivity
8) Acknowladges fealings 8) Provides feedback when
that student shares teacher checks his
perceptions
9) Asks if his idea is good
or right
10) AaAsks for che "right"
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INTENT T ACTION S ACTION EFFECT ﬁ
Purposa teachar has Obsarvable ceachar behavior Anticipated, cbservable Anticipated inner stats g
in mind to fulfill incent response by the atudent of student in responsa =
to teacher’s sction to teachar'a action &
Intention I: 1) Says, "yas," or "no," 1} Asks for dats 1) Peals in comtrol 3
Make dats 1f student requesta data 2) Asks if he can g0 to of his own data £
availabla to through question chat data source processing .
students vhan can be answared this way 3) Selects more tham one 2) Faels power in baing »
they request 2} Ansvers a student’s data data sourca abls to build hie mg

it raquest question by 4) Comnsults one dats source ideas rapidly

3)

4)

5)

providiog data

Makes avallable books,
prints, squipment, other
resources at student’s
request. for data

Asks another member of
the group if he has

data that is being

requested by studant
Axrangas for visit to

primary data source when

auch dats is requested 8) Uses both verification |
by _students and experimentation

operations ,ﬂ]

9) Goes to data source o]

spontaneously ]

5)

6)

1)

and then turns to another
Makes four, five, six
data probes in rapid
order

Follows the ststement of
a theory with data probe
to test his theory
Performs an experiment
verbally, that could only
be duplicated in finast
clinical sattings

3)

4)

Valuss data as tha
basis for building
and tasting ideas
Bvaluates dats agsinst
source

T*y 30opang
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INTENT

Purpoae teacher has
in mind

Intention I:
Have gtudents
iniciste their
own action and
provide "think"
time

T ACTION

Ohgervable teacher behavior
to fulfill intant

1)

2)

3)

4)

Gives problem event and

- focusing question, then

waits until students talk
Waits when there is a 1lull
in the discussion for a
student to talk

Waicts, when » student 1is
talking then gtops, for
the student to go on or
say he is through

When students ssk for
*conference,” moves

away from the confereace
snd weits for it to end

S ACTION

Anticipated, obmervable
response by the student
to teacher's action

1} Bresks the silence by
asking a question or
making a mtatement

2) Breaks the silence by
giggling or laughing

1) Eresks the silence by
talking to another
student

4) Remaing quiet up to
a minute of silence

53) Begins to talk whenever
there is » moment of
silence

&) WNaving asked for
conference, moves away
from teachar

EFFECT

Anticipeted inner stata
of sntudent in responsa
to tascher’s action

1) PFeels uncomfortabla
during periods of
silence

2) Appreciates period
of silence baing
nllowed

3) Values periods of
silence as time to
organize osm thoughts

4) Says something or
takes action because
he needs to, not
because he thinks
somsone expactas it

JNIS ¥3HVAL
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OBSERVABLE STUDENT ACTIONS Handout 4.1
INDICATING INTUITIVE RESPONSE

This list is a sunmary of the student actions taken from the student
action columns found on the preceding psges. They are tha etudent
behaviors which a leader can theorstically axpect when using tha
allowing inquiry moves. Thay are the behaviors which define the
“Inquiring Student" at the level where he is acting rather naturally
in tsrms of his own expectations, interestsa and needs rather than
those of the leader.

1. Asks quaetions about the problem.

2, Shares 8sn idea sbout the problem

3. States a problem after seeing a problem event

4, Asks questions about a problem he has identified

5. Identifies 8 problem not recognized by the teacher or another student
6. Gathsre dats through different operations

7. Asks the teacher if his idea is right

8. Shares an ides without asking the teacher if his idea i»s right

9. Shares an idea which is "far from convention or stereotype"

10. Asks for the “"right" snswer |
11, Asks if he can go to data source
12. Performs the operastion suggested by the teacher
13. Follows the example given by the teacher and performs the operation

14, Asks for data in response to teacher's data clue

15. Shares sn experience he hag had
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RATIONALE FOR TEACHER TACTICAL MOVES Handout 4.1

Thia page is included to anewer the question, "Why should the leadar
use the moves allowing inquiry?" It establishes a rationale of
leader behavior where tha leader values facilitating student inquiry.

Pocus Setting

Structuring

Clarifying

Accapting

Responding to
Data Praobe

Silence

Inquiry to be productive and meaningful must
have direction and puxpoue.

If students are to develop autonomy, taey nccd to
understand their dacisianﬂnlking role.,

The teacher must understand what students are saying
if he is to help the student develop an individual,
persondl idea.

Students are more apt to share ideas and find ways
of judging their ideaa if tha teacher's role is to
listen and accept ideas rather than to judge them.

Students need to program their own data inmput
if they are to build ideas and make judgments
which have meaning to them.

Students become aware of the processes for
building personal knowledge when they can contiol
the data input used in developing their own ideas.

Only the student has knowledge of what data is relevant
to the idea he holds or that he is building.

Students will never take action on their own if the
teacher is always the initiator of action.

Students and teachers need "think" time to develop
processes for building personal knowledge.

73
83




TYPESCRIPT OF . Handout 4.2
CONFRONTATION TAPE II

Thia exercise involves identifying thoae movea on the following typescript
which allow inquiry to happen in the claasroom. PEach of the teacher
reaponses ia numbered. Read through the typeacript and try to place

each teacher move into one of the aix ciategories liated in the box on

page 64 . Write the name of the tactical move into the apace provided.
After you have identified them, check your answera with thoae provided

on Handout &.3. Thia exercise ia not to identify the teacher moves

with complete accuracy but rather to analyze what the teacher ia doing.
See if you can place the teacher'a reaspomnsea into the aix categories
allowing inquiry.

T: Well, let me tell you a little bit about
vhat we are going to do. I am going to
do a acience experiment, I guesa
you could call it, and then I'll poae a
queation about it and it is up to you to

) aee if we can figure out what makes it
1, work the way it does.

S§: I think we tried this once before laat
year in achool, except they did aomething
and agked us a question why did thia
happen and we all gave our theories and
we finally got it....

S: And the teacher would answer the question,
all ahe could answer waa yea or no.

2. T: Oh yeah,

S: Or maybe or, you know, ask you a queation
and they don't quite underatznd.

T: Well, we'll probably work much the same

way, that is, you can aak me questions about
it. Some queations I may answer directly
and othera I may not, you'll gee how we'll
work that. And a couple of other things,
when you did it in your clasarooms, those
of you who did it, when you were through

3. did you aay, "I pass" or anything like that?

St Uaually we aaid, "I pasa" or aomething like
that.
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Iypescript of
Confrontation Taps Il

Handout 4.2

OK, aure. And let'a aee, you can make as
many comments or pose as many questions as
you want to at one time. The reason why I
say that is so you know you don't have to
ask one question and atop, but you can
88y the kinds of things you want to say

or ask the kinds of questions you want to
ask, as long as you wisli. You have ths floor
a8 long ss we're looking at you or talking
with you. Ons othsr thing we'll ask you to
do or that you can do, is call for a
conference. If, when you'rs working on a
problem, you decide, Mike, that you would
like to talk to Stewart or you would like

to talk to Charles over here or Tom, if

you would like to talk with each other, one
way you can let ue kaow is to say, "May

va have a conference.” We'll stop what we
sre doing and give you a chance to talk

to each- other about it, OK? So if you want
to talk among yourselvés, say, we'll stop
the tape and wait a little bit until you

get a chance to do it. You know, talk

about what you want to talk about, share
your ideas or whatever. Then we'll continue
from where we left off.

OK. Here ig a....

Yeah....

Does this look familiar to you?
That's what wve used at school.

Good. Well, we'll see what happens when
we try it, OK?

Here 1s one kind of problem and question
that you can worry about, it's, "Why does
the liqutd move?” i .

Oh, I think I know. The heat in your hand
makea....

The 1liquid expands and it flows along....
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Typescript of

Confrontation Tepe II

lo'

11,

12,

13,

Charles:

Handout 4.2

And the heat of your hand sakes the molecules
in the water rearrsnge and move faster end
faster and it has to go somewhere and so it
goes to the other.

OK.
{...30 second silence)

Is the liquid, does it go through all of the
tube, or doss it Just run on the gide? I
mean, if you have a tubs like this, I mean, if
the liquid just runs on this side gnd this
and all that, and it doesn't go through the
middle, does that go all the way through

the whole thing?

Yes, it does, it's like...the tube's kind of
like a hose, and it goes right through the
whole tube, yesh, gure.

(...45 second silence)

Is that some sort of a chemical in there or
is it Just something?

It's colored water.
Is it colored water? No, it's mot.
Is it a chemical?

It couldn’t be cdolored water or else it
wouldn't do that.

Is it & chemical?

What do you mean by a chemical, Charlas?
Well, um, not really water, but um...%I don't
know just how you would say it, but Jind &
chemical, uh, something that would react
more or gomething.

Are you asking, is there something
special sbout the liquid or something tnat
makes it resact more?

Yee.
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%cﬁ.gt of
Confrontation Tape Il

14.

15'

16'

17,

18'

19'

20,

A

Handout 4.2

Could it ba aulfuric acid?

Is it aulfuric acid? Let me respond to
Charles first and then I’11.... 1I'1l tell
you vhat, it just occurrad to me that on
the tape wa ara making, that it would be
helpful if wa gave your names before wa
speak a0 we know who ia apeaking. If you
would just raise your hand or something go
I know you are going to talk. Then 1'11
say Charles or you cah say your nane
before you atart talking. 1If Janny has
eomething to say, you can say "Jenny" and
then go on with what you are saying, OK.

Now, you are asking...l eaid all those
things and I forgot what your quastion
was, Charles.

1s that something special that will react
in a certain way?

It could be.

Putting your fingers there, does it stop
tha...that stuff from flowing the other
way?

Does putting my fingers in here stop it?
Yes.

It could.

Does that kind of pointed thing on the top
have anything...on the top of the one thing,
does it have anything to do with anything
else? With the experiment?

I auppose it could have aomething to do
with it.

Can't air get in through there?
No, it's sealed off tight.
Why did they put that there?

1s that the way they just ssaled it?
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Typescript of
COnfrgntation Tape II1

21,
Jerry:
22, ‘ T:
Mike:
T:

23,
Jerry:
T:

24,
S:
T:

25,
Charles:
26.. T:
Charles:

Handout 4.2

Yeah,. that's part of the process of the
vay they make it. Part of the process
of making it. Does that answer the
question that you were worried about,
Jerry?

Not really.

Mike, you have ¢ question.

Well, would you tip it...I want to see it
all...it can all fit in one of those
things.

How would you like it tipped over Mike,
like this? Do you want me to see if I
can get it all in one ball?

I want to see if it would go.

Ig that what you wented me to do? There
is atill e little bit up there. ‘OK.

Do you have to slant the tube at all when

you put your hands on it go that the,
wvhatever it i8; the liquid will go through
it better?

Charles, could you tell me what you mean
by, "...do I have to'?

Well, ijnstead of just holding it like
this, uh, if holding it like thia, would
this make it flow through better or
would it....

Do you want to do something with it?

Would. ..oh boy, well, I was just wondering
(I think I have it) that if tilting it,

I mean not having it level, but tilting

it would make it flow through faster.
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ANSWER SHEET FOR HANDOUT 4.2

10.

11,

12,

13'

1"

15'

16,

17,

13'

19,

STRUCTURING

ACCEPTING
STRUCTURING

STRUCTURING

POCUS SETTING

ACCEPTING

TEACHER SILENCE

RESPONDING TO
DATA PROBE

TEACHER SILENCE

RESPONDING TO
DATA PROBE

CLARIFYING

CLARIFYING

STRUCTURING

CLARIFYING

ACCEPTING

CLARIFYING

ACCEPTING

ACCEPTING

Handout 4.3

The teacher is letting the students know it
is their job to explain the event.

The teacher is establishing ground rules.
The teacher continues to establish ground rules,

It 18 difficult to fit this teacher action into
any of the intent categories having to do with
Allowing Inquiry. Here, it appears the teacher
is trying to get some data about the students,

The teacher is confronting students with a
problem event,

The teacher waited for a student to break the
1lull in the conversation.

Student has requested data and teacher ig
providing ft.

The teacher asks a student what he means by
a word that he has used,

Teacher attempts to understand what the student
is trying to do.

Teacher stops to establish more ground rules,

Teacher wants to understand what information the
student needs.

Teacher is just accepting the student's idca;
teacher not judging the idea.

Teacher attempts to understand what the student
is trying to find out.

Teacher accepts the idea and allows the studeat
to decide 1if the tip has to do with anything else,
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Answer Sheet for Handout 4.2 Handout 4.3

20'

21.

22.

23,

24,

25,

26,

RESPONDING TO
DATA PROBE

RESPONDING TO
DATA PROBE

L

CLARIFYING

CLARIFYING

CLARIFYING

CLARIFYING

Student asks for dats and tescher provides it.

It is difficult to put this response into any
of tha intent cstsgories to sgllow inquiry.
Teacher 1s calling on & student who wishea to
speak,

Teacher is trying to find out what information
the student is after by asking how he wants
the pulse glass held.

Teacher is checking to see if the student got
the information he waa sfter,

Teacher 1is trying to understsnd what 8 student
Means .

Teacher 1is trying to find out wﬁai kind of
information & student is after.
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SUBSET 5 290 Minutes
INQUIRER BEHAVIOR

NOTES TO LEADERS

This is a long subset. For the l4-day workshop design it is divided
between the third and fourth meetings. It 1s suggested that the
subs2t be divided also for the 7-day design. Activities d through £
should be left for the first hour of the third day.

When the leader notices the participants are about to use HANDOUT 5.13,
he should let them know they are about to ldentify subjects of operatioms.
Particlpants need this reminder.

Trios should pace themselves through this subset while working on
Activity e. They should move as rapidly as possible through the
exercises without interruption.

LEADER PREPARATION

l. Newsprint or overhead transparency of schedule of activities for
Subset 5

2. Be ready to distribute HANDOUT 5.17
3. PARTICIPANT MATERIALS

5.1 Generating Data, Evolving Ideas

5,2 Cycling Order

5.3 Analogy, Necessity, Synthesis: Exercise I

5.4 Analogy, Necessity, Synthesis: Exerclse Il

5.5 Verification, Experimentation: Exercise I

5.6 Verification, Experimentation: Exercise 1I

5.7 Problem Focus, Theoretical Data: Exercise I

5.8 Pioblem Focus, Theoretical Data: Exercise II

5.9 Verification, Experimentation, Analogy,
Necessity, Synthesis: Exercise I

5.10 Verification, Experimentation, Analogy,

Necessity, Synthesis: Exercise II

5.11 Verification, Experimentation, Analogy,
Necessity, Synthesis, Problem Focus,
Theoretical Data: Exercise I

5,12 Verification, Experimentation, Analogy,
Necessity, Synthesis, Problem Focus,
Theoretical Data: Exerddse II

5.13 Subject of Operations: Exercise I

5.14 Subject of Operations: Exercise II

5.15 Subject of Qperations: Exercise III

5.16 Self-Test for Identifying Qperations
and Subjects of QOperations

5.17 Answer Sheet for Self-Test on Identification

5.18 Classroom Interaction
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SUBSET 5

RATIONALE MINUTES

b) At thia point, participants 19

have & need to conceptualize
inquirer behavior.

Participants will better
underatand the concepts of
behavior if they read or
review them in the workshop
aetting. There, they can
diacuss them and seek
underatanding through trio
menbers and in small groups.

Being able tp recite namea of
student behaviors is the first
atep in discriminating and
clagsifying live behaviors.

Participants need opportunity
to relate concepts tp actual
behavior in order to begin

identifying them in students.
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SCHEDULE

a) Introduce Subset 5
Show SCHEDULE OF
ACTIVITIES.

b) Refer participants to
HANDOUT 5.1 and give
time to review.




N Inquirer Behavior ' SUBSET 5
LEADER INPUT

a) The teacher who intends to allow inquiry to happen uses specific
tactical moves. But for the most part the selection or use of a
move depends upon the action the inquirer is taking or has taken.
It is not only important that the teacher know the intent of
the tactical move, but it is equally important that he be able to
identify the inquirer action in order to select the right move.

In this activity you will:

1. Read a description of inquirer actions

2. Use a trio exercise to practice identifying and
responding to inquirer actions

3. Check yourself to see how well you've done

b) HANDOUT 5.1 describes wiiat inquirers do., Quickly review it.
(Time 12 wminutes)
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SUBSET 5

RATIONALE MINUTES

c¢) Participants will learn to 210 c)
identify inquirer behaviors
best when the behaviors they
are attempting to classify
are all taken from the same
problem focus. They will be
able to transfer and apply
these ldentification skills
to inquirer behavior from
other problem focuses.

Participants need to learm to
identify and classify actions
1f they are to maximize student
freedom and help the student
analyze the degree to which his
actions are productive.

Participants will learn quickly
to ldentify and classify
inquirer actions 1f they:

1) First, differentiate
between two Or more
contrasting actions

2) Next, identify or
classify a single
action

3) ' Finally, produce
their own example
of a specific action

learning to differentiate will
be greatly facilitated by
taking all actions to be
differentiated from the same
problem focus.

Learning to differentiate

will be facilitated by

beginning with only a few
actions and gradually increasing
the number until the entire
seven actions are presented.

Some participants will need
more than one experience

at making the initial
discriminations. They will
need to recycle through
different exercises.

84

SCHEDULE

Refer participants to
HANDOUT 5.2. Give
directions for working
in trios on cycling
for HANDOUTS 5.3
through 5.16.




Inquirer Behavior SUBSET 6
LEADER INPUT
¢) You will be working in your trios learning to ldentify and respond

to inquirer actions. You will be using HANDOUTS 5.3. through
5.16. (See page 5 for alternatives where there are not an even
number of trainees.)

These exercigses are used in gets. One gheet contains some inquirer
actions concerning the pulse glass problem. The others are answer
gsheets which ldentify inquirer actions and possible teacher moves
in response.

Look at HANDOUT 5.2 to see the order in which these sets will be
used. Notice that each trio begins with RHandout 5.3. If ths
trio gets two-thirds of the itemws correct, they can follow the
arrows gstraight down to Handout 5.5. However, 1f the trio gets
less than two~thirds of the items corract, they should try
another set dealing with the same kind of inquirer actions. In
this case, they follow the diagonal line to Handout 5.4, then

go on to Handout 5.5. If the trio gets two-thirds of the items
correct on Handout 5.5, they go straight down to Handout 5.7. If they
fall to get two-thirds correct, they follow the diagonal line to
Handout 5.6, then on to Handout 5.7. Each trio follows the path
that best helps it achleve two-thirds accuracy in identifying and
responding to inquirer actioms. '

Look at Handout 5.3 containing the inquirer actions. Notice they
are divided into Sets I, II, III. Within vour trio you will
have the tasks of teacher, student and answer man. These tasks
will ghiftv for each set. For the first group, a trio member in
the task of student reads the first inquirer action, "The heat in
your hand made it go."

THE TRIO MEMBER IN THE TASK OF TEACHER FOR THE FIRST SET, RESPONOS
TO THE STUOENT AS HE SEES FIT, USING AN ALLOWING INQUIRY TACTICAL
MOVE. HE THEN IOENTIFIES THE INQUIRER ACTION.

The trio member in the task of answer man for the first set, will
read the correct clasgification of the Inquirer action and the
possible teacher responses to allow inquiry. This procedure

is repeated for each itém of Set I. Then the tasks rotate around
the trio for Set 11, Now the "new" student will read Item 6 and
the "new" answer man will read from the answer sheet. By the

end of Set III, each trio member will have performed all thrae
tasks. USE ONLY ONE COPY OF EACH HANOOUT, rotating them around
the trio. It is particularly import™at to keep answer sheets out
of sight of all members except for the anawer man.

After finishing with Set III, the trio will move to another
exercigse on the next Handout and begin again.
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SUBSET &

RATIONALE MINUTES
¢)
d) 30
e) 15
£) 20
86

SCHEDULE

¢) Continued

d)

e)

£)

Refer participants
to HANDOUT §.16.

Pass out the
answer sheet,
HANDOUT 5.17 and

give directions

. for use.

Refer to HANDOUT
5.18 and give
directions for.
use.




Inquirer Behavior SUBSET 5
LEADER INPUT

c) Three reminders before starting:

l, One intent of the clarifying move 1s to find out what
a student is trying to do if you don't understand. You
may want to use that move here, in which case, the trio
member with the task of student will have to improvise
the information for clarity as best he can.

2. Don't worry unnecessarily about providing correct data
when you have the task of teacher. Focus on identifying
the Inquirer action and providing an appropriate teacher
response. These student responses have been collected
from different groups working on the pulse glass
problem. They 1nclude responses from adults as well as
children.

3. WHEN YOU REACH HANDOUT 5.13 YOU WILL IDENTIFY THE SUBJECT
OF OPERATIONS. BE PREPARED FOR THIS CHANGE.

Rotate around among trios watching how time 1s going. (Time 210 winutes)

d) Use the self-test on HANDOUT 5.16 to see how well you have done in
learning to identlfy and respond to inquirer actions. Follow the
directions at the top of the sheet. When you finish, I will pass

out an answer sheet so you can check your own responses. (Time 30
ninutes)

e) Here 1s an answer sheet giving the identification of the-inquirer
actlion, subject of the action and possible teacher responses for
each of the items on the self-test. Compare your answers to those
on this handout. 1f you have disagreements, ask members of your
trio to help clarify. At this point in the training, you should have
been able to ider: fy and respond to 55 percent of the inquirer
actions. Your skill will increase as the tralning continues.
(Time 15 minutes) NOTE: Page 152 has now been omitted.

f) HANDOUT 5.18 is not new to you. You used it during the first
exerclse. Complete it again and then check 1t against your first
sheet. Have your reasons for responding changed? Has your
identification of inquirer action changed? (Time 20 minutes)
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GENERATING DATA, EVOLVING IDEAS Handout 5.1

It has been sald that inquiry is what people do when they are left to
learn on their owm.

Bi11l has just finished buliding a model glider. He is in a
local park ready to test-glide it. He gets down on one knee

to keep close to the ground for the plane's first test flight.
Then quickly, but gently he pushes the plane forward as he
releases it. The nose of the plane rises sharply until it
points aimost stralght up. Suddenly it stops in midair, falls
backward, rolls over, and hits the ground almost straight on.

"ust have thrown it up,”™ Bill said to himself.

After checking for damage, he repeats his throw, making sure
this time that he throws the glider in a straight line. The
plane repeats its erratic flight, again hitting the ground nose
first.

This time he carefully points the nose down slightly as he
releases it. The craft repeats its performance, hitting the
ground sharply a third time.

"Now, why does it do that?” Bill murmurs to himself.

"Maybe it has something to do with weight. Maybe the nose of
the airplane needs to be heavier." It suddenly strikes him
that if he moves the wing to the rear it might be less likely
to "nose up"” in flight.

"Sure, the wing 1s what lifts the airplanr. The wing is like a
balance point. 1It's probably doing that because the nose isn't
heavy enough. That's probably it.”

He then shifts the wing a bit to the rear and releases the glider
in a straight line as he did before., Now the craft has less
tendency to stall, The flight path is more smooth,

By shifting the wing further and further to the rear during
a carefully sequenced serles of trials, Bill found he could make
the glider fly as he wished, and to make a smooth landing.

YAt last,"” he thought.

Inquiry is motivated by the need to know. The act of inquiring may be
described as "messing with things, messing with ideas, and messing with
things again."”

Bill was in search of a way to make his airplane follow a smooth
glide path. As he initially messed with the airplane, the flight
path was quite erratic. 1In his initial "messing with things"
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Generating Data, Evolving Ideas handout 3.1

Bill gathered data about the flight chaquteristics of the
plane-~as he originally assembled it.

Because of the way the plane flew, Bill began to consider his
"angle of throwing" idea. Now he messed with the airplane by
throwing it differently.

When throwing the plane level and in a downward direction had no
effect on the flight path, another idea seemed more significant.
He considered the "balance point” idea. Consequently Bill messed
with this idea by changing the position of the wing on the body
of the airplane.

When inquiring, one moves from data to idea, from idea to data, to idea,
back to data, etc. Thus, part of inquiry includes randem and/or systematic
messing with things to generate data in search of relevant ideas. As

data is amassed, ideas evolve. With an idea #n mind, messing with things
takes on new purpose and direction. Certain new data is identified and
gought to which the idea will be applied.

Thus, two general classes of inquiry action becomes apparent, GENERATING

DATA and EVOLVING IDEAS. To clarify the procesa of generating data and
evolving ideas, look again at the following narrative of Bill and his

glider. Hia data generating actions are underlined and idemtified with "GD."
His evolving idea actions have been underlined and identified with an "EI."

Note the actual data Bill gathered has not been underlined. We are
directing our attention here to generating data as an action.

Bill has just finished building a model glider. He is in

a local park ready to test-glide it., He gets down on one knee to
keep close to the ground for the plane’s firat test flight. Then
uickly, but gently, he pushes the plane forward &s he releases

it. (G%j The nose of the plane riaes sharply until it points

almost straight up. Suddenly it atops in midair, falls backward,
rolls over, and hits the ground almost straight on.

"Myst have thrown it up," (EI) Bill said to himself.

After checking for damage, he launches the glider a aecond
time, makigg_aure this time that he throws the glider in a
straight line. (GD) The plane repeats its erratic flight,
again hitting the ground nose firat.

For a third test, he carefully points the nose down slightly
as he releases it. (W)} The craft repeats its performance,
hitting the ground sharply.

"Now, why doea it do that?" Bill murmurs to himself.
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F Generating Data, Evolving Ideas Handout 5.1

- "Maybe it has something to do with weight. Maybe the nose
of the airplane needs to be heavier.” (EI) It suddenly
strikes him that 1f he moves the wing to the rear it might be
less likely to "nose up" in flight,

“Sure, the wing s what lifts the airplane. The wing is like a
balance point. It's probably doing that because the nose isn’t
heavy enough. (El) That's probably it.

He then shifts the wing a bit to the rear and releases the glider
in a straight line as he did ‘before. (b)) Now the craft has
less tendency to stall. The flight path is more smooth.

By shifting the wing further and further to the rear during a
carefully sequenced series of trials, (GD) Bill found 9e could
make the glider fly as he wished, and to make a smooth landing.

"At last,'' he thought.

The general classes of inquiry actions--generating data and evolving
ideas—-may be diagramed as follows:

A DATA THEORY CYCLE!L

The craft hits
the ground sharply

Yields... Thinking about data
hopefully leads to...
GEMERATING DATA EVOLVING IDEAS
He curefully polnts the nose Maybe it has something
down as he releases it to do with welight
Thinking about one's Yields...

theory leads to the
identification of
relevant data

THEORY

Welight Theory

1"A Data Theory Cycle” originally appeared in "Diagnosis and Evaluation in
Inquiry,” Unit Six of Inquiry Development Extension Service,
Chicago: Sclence Research Assoclates, 1967, page 2,
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Geuerating Data, Evolving Ideas Handout 5,1

Notice the difference between Bill's generating data action and ‘his evolv-
ing idea action. In the¢ case of gensrating data there 1s open, observable
action. He throws the airplane straight, he throws the airplane down.

His evolving idea action, on the other hand, 1s hidden. It exists as a
thought in his mind. It is not known until he is willing to share it.

Thus, the generating data action will always be observable. The evolving
idea action i3 concealed until the holder decldes to share it.

This characterization of inquiry ig not meant to imply that each person
always initiates his inquiry by messing with things and then moves on to
ideas. Inquiry may be motivated either by data or by an idea. There are
multiple entry points and departure points in the data-theory cycle. Some
people begin with ideas and then move to generating data, while others

may consider an idea for a long time before generating data. Omn the
other hand, some generate much data before ldeas emerge.

To inquire is to move between data and ideas. As one moves about the data-
theory cycle, his personal meaning begins to grow. This ig illustrated
in the diagram below.

DATA
(//;:;hI:::‘to
R

GENERATING EVOLVING
DATA PROBLEM FOCUS IDEAS

Airplane flys badly

Hay lead to

THEORY

Use of a theory(iest to build an explana-
tion which serves to resolve the original
problem focus:

“The airplane flys well.,"

Possible emergence of new focus:

"Can I make it turn a loop?"
Leading to reinitiation of inquiry
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SPECIFIC INQUIRER ACTIONS Handout 5,1

From the two general classes of inquiry action, Genersting Data and
Evolving Ideas, both Suchman and Strasser* have identified specific
inquirer behaviors., These gpecific behaviors provide a syatem for
understanding the kinds of actions the inquirer is taking on the
problem event. The teacher who knows and uses the system can corgist-
ently maximize the conditions of student freedom and, at the same time,
help the student analyze the degree to which his own actions are
productive to him.

The system works like this:

EVOLVING IDEAS take three forms of expression

l. Analogy
2. Necessity
3. Synthsesis

GENERATING DATA takes place through

4, Verification
5. Experimentation

and each of the above actlons ig performed on one or more
of the following SUBJECTS

Events
Objecta
Conditions of Objects
Properties of Objects

In his intuitive exploration of the problem event, the
inquirer also asks a

6. Problem Focus Question

and makes &

7. Theoretical Data Statement

These seven behaviors ldentify the kinds of productive actions that
inquirers take when building personal meaning or solving problems,
Although some behaviors can be more productive than others, depending
upon the needs of the Inquirer and his own awareness of the range of
actions available to him, all are significant actions for buildirg
and testing ideas.

It is true that inquirers behave fn ways other than those described
here. Some of these other behaviors are not necessarily unique to
inquiry activity and others have not been understood or conceptualiged

*Strasser, Ben B, "Inquirer Behavior Series." December 1968. (Mimeo)
92

162




Specific Inquirer Actions Handout 5.1

ag clearly ee those presented here. For the time, these seven behavioras
are the most useful tools we have for understanding what the inquirer

is doing and for having him understand what he is doing. However, the
task of describing and conceptualizing inquirer behavior i1s a continuous
and cumulative one.

If these geven behaviors are placed on the Inquirer Data-Theory Cycle,
it would look something like the following:

/ DATA \

*6Theoretical Data *7Problem Focus
Statement Question
ORIGINAL
PROBLEM FOCUS
about-sa-GENERATING DATA EVOLVING IDEAS —s=about
4Verification YAnalogy
SExperimentation 2Neceasity
g 3Synthesis
Events Events
Objects Objects
Conditions Conditions
Properties Propertiea
*?Problem Focus *6Theoretica1 Data
Question Statement
THEORY .

*These actions actually could and do occur any place within the cycle.

On the following pages you will find descriptions of these seven behaviora.
Firat, read the deacription of the behavior and then read the atudent
actions which are examples of the behavior being deascribed. Try to fix

in your mind the student behavior being described by the labels Analogy,
Necessity, Synthesis, etc. Under the heading COMMENTS you will £ind
theoretical statements concerning the use and value of the operations to
the inquirer.
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ANALOGY OPERATION S |
=
L]
. =
Description Student Action 2
Explaining why somathing happens in the (1a) "pDoes that pulse glass work like a thsmgter?'g
problem event by comparing it to (1) an object (1b) "That pulse glass works like a thermometer.”
or (2) an event that he knows. (2a) ''Does that thing work like an egg timer when
you turn it over and the sand moves?”
The analogy operation may occur as (a) a (2b) "That thing works like an egg timer when you
question or (b) a statement turn it over and the sand flows.”
'E‘ COMMENTS: .
W~ An analogy is a useful way of getting hold of an idea or a theory.* The analogy, which
really serves s8 a model, can be checked against the event for likeness and difference.
This checking, or analysis, leads to an identification of variables within the problem
event. Thus from the analogy statement the student must move to generating data about
the event to see if the analogy applies. The student expressing the analogy statement
in queation form, i.e., "Does the pulse glass work like & thermometer?’ must decide for
himself if this is the case. He therefore must use his knowledge of tha thermometer to
check on the pulse glass event, e.g.» "'1s there mercury in the pulse glass?®
*The word THEORY is used rather loosely and is intended to be synonymous with IDEA or
EXPLANATION. It is simply a word that covers the range of idea patterans that are used
to account for empirical events. The important distinction to be mede is the one
between the abstract idea, the theory, and thoss things which go to make up the concrete
event, the data.
F
g
£
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*NECESSITY OPERATION

Description Student Action

SV30I SNIAT0A2

Explanation identifying one variable of the problem (la) "pid it move because lie put his hand on it?"
event as the cause, The single variable may be (1) (1b) "It moved because he put his hand on it."”
an event, (2) an object, (3) condition of an object, (2a) "bid it have enything to do with the red stuff?"

or (4) property of an object. (2b) "It moved because of that red stuff.”
(3a) "Did heat cause it to do that?"
The necessity operation may occur as (a) a question (3b) "Heat caused it to move."
or (b) a statement (4a) "Is it necessery to have a low boiling liquid

to make it go?"
(4b) '"You have to have a 1liquid with a low boiling
point to make it move."

GOl

COMMENTS:

A necessity idea is another useful way of theorizing. It means the inquirer has some idea
sbout what ig of consequence in the problem event, Necessity ideas, since they contain a
single varisble, cen be checked out Very readily. For example, the inquirer's idea is that
it's the hand that makes it go. He can check this out by placing something else on the pulse
glass to see if his theory predicts s&ccurately. The student sharing a necessity idea in
question form finds that it is his role to determine if the variable he has gelected is of
consequence.

*The word necessity was used by Dr, Suchman because, in effect, the inquirer is asking or saying that it
is necessary for one veriable to be present if the event is to be replicated.
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SYNTHESIS OPERATION
Intent

Explanation of the problem event identifying
the casual relationship between two or more
variables. ‘The variables being related to the
original eyent may include (1) objecta,

(2) properties of objects and (3) conditions

of objects,

The synthesis operation may occur as (a) a
question or (b) a statement.

COMMENTS:

(a)

(b)

Student Action

SY30I ONIATOAI

"“Does the heat (1) make the liquid warm (3) and
change it to a gas because liquids when heated
vaporize (2) which pushes the liquid over (3)1"

“I think the hand (1) has heat because body heat

is usually 98.6 degreas (2) The warm hand (3)

heats the liquid (3). This causes the liquid to
vaporize because most liquids vaporize when they
are heated (2). The vapor creates & pressure in
the closed glass (2) and pushes on the liquid (3)."

A synthesis idea has aspplication outside the original problem event from which it was darived,
If well developed and tested it can be used to predict in new situations and control new events
because 1t takes into account the casual relationships involved. For example, if the theory
about the pulse glass 18 based on temperature causing liquids to evaporate and on the idea

that different liquide vaporize at different temperatures, one could use the pulse glass theory
to predict how fast the water in the swimming pool is likely to evaporate in the summer or o
control the vaporization of glue by keeping the cap on. The student synthesizing in question
form finds that his role is to determine if the relationships he describes do actually exist.
This requires testing and checkiag of all the variables involved.
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VERIFICATION QPERATION

Ducr:lg tion

Confirming something about tha original problem
event as it was preaented, explained to have
happened or ag it was witnessed. Inquirars con-
fiym (1) the total event itaelf, (2) objacts
within the event, (3) conditions of objects
within the evant, or (4) properties of objects
within the event. Verificetion also includes
(5) MEASURING objects, proparties or coniitions
of objecta within the event a8 a means =i
quantifying something,

The operation ¢an be performed (a) verbally,
by asking someone, (b) physically by direct
observation or measurement, or (¢) indirectly
by consulting pictures, books, records, etc.

COMMENTS:

(1)
(2)
(3)
(4)
(5)

(a)
(b)
(e)

Student Action

"Did you hold your hand on tha ball on your right
and after five seconds did tha red liquid mpva te
the left?"

"Was the red liquid mercury?"

*Was the red liquid at ghout room temperatura
before you grabbed the ball?”

VivVO ONILVA3NID

"Does the kind of glass of which the balls are made

conduct heat faster thean say, window glasa?”
"If you put a barometer in the right hand ball
befora you grabbed it, would it read lesa than a
barometer just pleced in the room?"

Above actions would apply 1f asked of a teacher,
enother atudent, resource person, computer.
Student gets up closa to pulse glass to ~ g 1if he
cen see some "air."

Student goes to an encyclopedia to find the
boiling point of alcohel.

gives him something to go on.
detarmine the type of data yield.

The verification action 1is & useful tool for building and testing ideas and for deriving personal
meaning. At best, it provides the inquirer with raw dats for ideas.

If nothing alse, the action

Inquirers learn that the subjectg of verification operations
For example, it may be important to know how the automobile
accident took place, in which case the subject of ths varification action is the event. On the
other hand, it may be important to know the temporary state of ‘the driver during the accident.
Now the subject of the verification action is the copdition of the drivar.
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EXPERIMENTATION OPERATION

Daescription

Changing something in thé original problem event to
confirm what would happen under the newly created
condition. Inquirers may geek to change (1) the
event itself, (2) object in the event or

(3) conditions of objects in the event.

NOTICE: The key to the experimentation operation

is that the inquirer changes something in the original
problem event, You must have 8n original problem event
before you can experiment.

The operstion can be performed (s) verbally, by
ssking someone or (b) physically by directly

‘manipulating some verisble within the event.

COMMENTS:

(1)

(2)

(3)

(a)

(b)

Student Action

VIVQ SNILVYINID

"1f instead of doing what you did,you held the
glass vertical and put your hand on the lower
ball, would the liquid go into the upper ball
just ss fast as it moved before?"

"1f you used ether in the glass instead of the
red liquid that's in there, would it move in
the same way?"

"If you placed your hand in a pan of ice water
for 8 minute just before you held the ball the
first time, would it take longar for the liquid
to move?"

The above examples would apply if studenta had
asked these of teacher, another student, other
resource person, computer, etc.

Student has observed the original pulse-glasas
problem event and has been handed a pulse glass
by the teacher. Tha student gets an ice cuba
and plsces it on one of the balls to observe
what happens.

or undesirable to perform.

The experimentation sction is 8lso a useful tool for building snd testing theories.
the inquirer to establish controls within 8n event to determine effects under new conditions.
Like the verification sction, it can have different subjecta.
For example, it would be difficult and/or questionable to reproduce an
sutomobile accident to see what would heppen under different conditions; it would be difficult

to control all the variables involved in the sccident to find the effect of any one variable; it
would be questionable for teenagers to experiment with fast driving to find out its effects.

It enables

It is sometimes difficult to perform
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The inquiry operations identif

what students do yvhen they evolve ideas and generate data. Suchmanl

has also identifiad the SUBJEC*S of the operations or those things on which the inquirer operates.

1'

EVENTS Any happening during the problem
event, for example, the man put his hand
on the right bulb of che pulse glase,

OBJECTS The physical, separate parts that
make up the event, for example, the man's
hand, the pulse glass, the red liquid, air
in the room, are all objects ywithin the
event deacribed above.

CONOITIONS The states of objects which
change. Shape, position, apeed, weight,
temperature ere conditions of objects
which may vary at different times. For
example, the man's hand was 98.6 degrees
Fahrenheit, the pulse glass weighed 2
ounces, the barometric préssure of the air
in the room yes 30 inches. These are the
conditions of the objects within the
event described above.

PROPERTIES The main characteristics

of objects which do not change with time,
Objecta are known and identified by theixr
properties. For example, the human hand

hes a palm, four fingers, a thumb; air is
an odorless, colorless mixture of mostly

nitrogen and oxygen gases.

You will find examples of operations
containing these subjects on the preceding
gheats which deacribe operations.

lydapted from Suchman, J. Richard. Developing Ingquity.

COMMENTS:

For an inquirer, it is useful to know what to gather data about or
what to build ideas about. The inquirer who is awvare that he can
experiment with objects, events and conditions has much greater
power than an inquirer who may only experinment with objects, The
inquirer who can verify properties haa one of the wost powerful
strategies of inquiry. If one only knows the name of a strange
substance or cbject he is not better off than he was before;

but 1if he determines some ©f the properties of the substance or
object he has some ability to predict its behavior and some

idea of yhat kinds of experimentation might yield further data.
For example, the knowledge that a par:iculy; liquid has a low
boiling point makes possible a prediction of its behavior in many
circumstances. It also suggests that conditions of temperature
wight be very important in determining the behavior of the liquid.

Inquirers, awvare of subjects of operations, can begin to

develop strategies fur handling new problems. If one doegn't
have a theory, how does one begin? In search of a theory, one ca
begin to verify events, objects, conditions and properties. Then
experimenting becomes useful in determining which of the data
generated ia of consequence to the problem. ¥Yor example, if one
had no idea how to explain the pulsa glass, he could just begin by
finding out about the container. Determining that it was glass,
he could experiment with a plastic container to sae 1f it makes

a difference., Finding that it didn't and finding that other
objects used for the container didn't make & differance he could
conclude {for the time) that the container was of little
consequance .

SNOILYN3dO 40 L03c8ns

Chicago! Science Research Associates, 1966, pages 56-57.
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Description

Question concerning a cause-effect relationship
asked by the inquirer as he identifies a problem
for inquiry.

The question can be raised (a) in relation to an
ongoing problem event, or (b) in relation to an
event identified soclely by the inquirer.

COMMENTS:

(1)
)

(3)
(a)
(b)

Student Action

"Why does the stuff bubble like that?"

"Why does 1t move the other way when you put an
ice cube on it?"

"Why doesn't it work when it's upside down?"

NOILSIND SNJ04 W3T80Yd

Examples above would apply if students were
working on the pulse glass problem.

Student comes in from the playground and asks the
teacher, "Hey, how come thosa weeds can grow
right up through the blacktop?”

Students will often raisa additional questions about a problem event evan after the teacher
has used a focusing question to pinpoint a contrasting situation. Students continuslly
perceive new parts of the event, find new events and raise new questions growing out of
newly developed mesning. Student problem focus questions eventually want te become the

basis for classroom inquiry.

»
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Description Student Action o
=
Statement of (1) an observation, (2) an sssumptiom, (1) "The liquid bubbled." EE
(3) a belief about the problem event, or (4) an (2) "He squeezed the glass ball." =
off-the-cuff prediction which geems tc be more (3) "I bet the liquid ig water." bui
matter of fact rather than an attempt to explain (4) "I think it will move when he puts a towel =
the problem and is certainly not an overt attempt over the glass. 4]
to generate data. g

COMMENTS:

"Thinking out loud" often appears to be & prerequisita for tsking action. Students will
often make a statement which ig neither an attempt to explain or to generate data. Soon
they desire more paycoff and changa these statements to generating data actions.

ITT
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CYCLING ORDER Randout 5,2

This handout gives the order in which each trio will use the various
materials for this exercise. Only one set of the materials is needed
in each trio.

1'

2'

Begin with Handout 5.3.

If the trio gets two-thirds of the items on Handout 5.3 correct,
they should follow the arrow straight down the page to
Handout 5.5.

If, however, the trio gets less than two-thirds of the items

on Handout 5.3 correct, they should move diagonally, down the
dotted line, to Handout 5.4. This gives them a second practice
at responding to similsr student actions. After completing the
handout, they follow the diagonal line to Handout 5.5.

Thus, anytime a trio misses more than two-thirds of the
items on a handout found in the straight line, they should
branch to the second exercise indicated by che diagonal lines.

Continue through the materials, following the path which best
helps the trio achieve two-thirds accuracy.
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CYCLING ORDER Handout 5.2

TYPE OF INQUIRER ACTIONS FCR
IDENTIFICATION AND RESPONSE

BEGIN
Analogy
Handout @ Necessity
~ Syunthesis
)
s
/7
6X
~ Verification
\\ Experimentation
-~ .
pad T -
‘!"‘ G.i .
f " ~ Theoretical Data
~ ~ Problem Focus
/ -
—e
P
GX
e Analogy
“‘~\ Necessity
@ Synthesis
Verification
P - Experimentation
N\, - Necessity
j NI Synthesis
@ Verification
P Experimentation
s Theoretical Data
Zz _ Problem Focus

Subject of Operations
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ANALOGY, NECESSITY, SYNTHESIS Handout 5.3

Exercise I
SET I

1. "The heat in you. hand made it go."

2. "The liquid moves because you put your hand around the ball
vhich heats the liquid and makas a gas and the gas makes it
move."

3. '"There is a gas in the bulbs that comes out of the red liquid
vhen the red liquid is heated by the hand and it is the gas that
does the pushing."

4. "Does that pointed tip have anything to do with 1t?"

S. "I think the pulse glass works like a teeter-totter."

SET 11

6. "The liquid moves like that because you put your hand on it."

7. "Does the pressure of your hand warm up the ball causing a gas
which pushes the red stuff over?"

8. “Will it only work if you use the liquid that is in there?"

9. 'The liquid moves on the basis of heat end cold."

10. "Is the warmth from your hand making the liquid warm and the
liquid is forming a gas in the ball and, so gas pushes the red
1iquid into the other ball?"

SET III

11. "Does a vacuum have something to do with it moving?"

12. "Does it move because the cold attracts the liquid and the heat
repels 1it?"

13. "Do you heve to slent the tube in order for the liquid to move?"

14. "Is there a certsin air pressure in the glass that makes it go
back and forth?"

15. "It moves like that because you squeeze it."

16. "Doesn't the pulse glass work like a percolator coffeepot?"

o T 104
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ANSWER SHEET
Exerciae 1

Posaible Teacher Actions to
Fulfill Intent of Allowing
1nquiry to Happen

Handout 5.3

Inquirer Action Classified
Reason for Classifying

SET 1

1. "ok" (ACCEPTING) NECESSITY: Only one variable, "hand"

used to explain why it moves

2. "I understand your idea." SYNTHESIS: Causal relationship shown
(ACCEPTING) between hand and heat, between heat and

gas.

3.7 "OK, you feel it is a SYNTHESIS: Causal relationship shown
gas that's created to between heated hand and creation of gas.
push the liquid to
the other side.” NOTE: You csn see how the synthesis
(ACCEPTING) statement is more complex than the

necessity statement in Item 1.
&, "It might. That would NECESSITY: Only one variable given,
be your job to decide.” ‘'pointed tip."
(STRICTURING)
NOTE: It's the studént's role to
decide what is of importance. This
student response is not a data probe.
It is asking the teacher to confirm
his idea which 1s not the teacher's
role. Neceasity questions of this type
are common with students new to this role.

5. "OK." (ACCEPTING), may ANALOGY: Student comparing the pulse
want to ask for clarity glass to something he understands.
of teeter~totter. The comparigons he's making aren't

clear until he talks about theq}eeter-
totter. v
SET 11
6. "0K, you're saying the NECESSITY: Only one variable involved

hand makes it move."
(ACCEPTING)

in the idea. )

NOTE: This explanation does little more
than describe what happened in the
event. Young children do this because
they talk in concrete terms.
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Answer Sheet
Exercise I

Poseible Teacher Actions to
Tulfill Intent of ‘Allowing
Inquiry to Happen

Handout 5.3

Inquirer Action Classified
Reanon for Classifying

SET 11
7. "That's up to you SYNTHESIS: Relating warm hand and ges.
to dacide." Again, student is expressing his idea in
(STRUCTURING) queation form, asking the teacher for
confirmation. The teacher lets him
know that ha must decide for himself.
8. "You're going to NECESSITY: Only one variable, "liquid"
have to decide that." involved.
(STRUCTURING)
NOTE: Thia is where the term necessity
originated. The student is really
asking "In order for that thing to work,
1s it NECESSARY to use that liquid?"
9., ™ou feal that tempera- NECESSITY: Really only one variabla
ture causes the liquid given here, "temperature."
to move. R
(ACCEPTING)
10. “That's P to you to SYNTHESIS: Warm hand causes gas which
decide." (STRUCTURING) causes pushing.
SET III
1i. "That's up to you to NECESSITY: Only one variable, "vacuum,"
decide." (STRUCTURING)  involved as the cause.
12. "™You'll have to decide NECESSITY: Only one variable,
that." (STRUCTURING) “temperature,” involved. It would
be a synthesis operation if he had
linked either hot or cold causing some-
thing else to happen. Here, he only
relates it to having the liquid move.
Hence, only one variable.
13. "You'll ?aye to decide NECESSITY: Only one variable,
" that." (STRUCTURING) "position of the tube," involved.
4. "You'll have to decide NECESSITY: Only one variable, "air
that.” (STRUCTURING pressure," involved in the idea.

Again, this 1s not a dats probe
operation. It is a atudent asking for
confirmation of his idea.—It—is—no

the teacher's role to confirm ideas.
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Answar Sheat

Exercies 1

Possible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

SET 11X
15, "ox." (ACCEPTING)
16. "Could be, but you'll

have to decide."
(STRUCTURING)

Handout 5.3

Inquirar Action Clessified
Reason for Clzgeifying

NECESSITY: Only one variable,
"gqueezing," involved.

ANALOGY: Student is comparing the
pulss glass with en object he knows.

NOTE: Teacher can attempt to clarify
wvhat student means by coffeepot.
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ANALOGY, NECESSITY, SYNTHRSIS Handout 5.4

Exercise II
SET I

1. "The liquid moves because the pulse glass works like a magnet."

2. "The heat of the hand makes the vapor in the bulb expand. But
the vapor can only expand go far before it stsrts pushing on
something. The easiest thing for it to push on is the liquid.
So the expanding vapor pushiés the liquid over." -

3. "Does the stuff move because it runs toward the light?"

4. "When you hold your hand on the ball it gets hot ingide forcing
the liquid over to the other side."

S. "When you put your hand on the bulb, the hest from your hand
goes in that bulb snd builds up pressure and the pressure
pushes it over to the other bulb."

SET 11

6. ''When you hold it im your hand, does it get hot inside the bulb
you're holding while the other bulb stays cold, forcing the red
liquid to go to the cold side?"

7. "Whem you put your hand on it and the heat from your hand goes
in that little bally—-does—itbufld up pressure and make it

" push over to the other ball?"

8. "Do you have to use that size of ball?"

9. "Another reason why the liquid moves so quickly is because of
its low boiling point."

10. "The pulse glass works like that collapsing can experiment."
11. "Do the molecules of the gas expand 80 fast that they just make

the liquid go over?"
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Analogy, Necessity, Synthesis Handout 5.4

Bxercise 11

SET I
12. "Doee it move along like that because of pressure?"
13. "It moves lika that because you squeeze that littla tip."
14. "Does it have anything ;o do with the heat in your hand?"
15. "Doea your hand have to be warm before it works?"

16. "Does it matter how cold your hand is?"
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ANSWER SHEET
Exercise II

Possible Teacher Actions to
Fulfill Intaent of Allowing
Inquiry to Happen

Handout 5.4

Inquirer Action Classified
Reason for Classifying

SET 1

1, "0K, I understend.” ANALOGY: Student explaining movement
{ACCEPTING) May want to of liquid by comparing it to something
clarify what student he knows.
means by magnet.

2. "O0K, 1 understand your SYNTHESIS: Student explanation con-
theory." (ACCEPTING) taining the relationship of the

condition of the hand to vapor
expanding and the property of a vapor.

3. "™bou see it's your NECESSITY: Student asking teacher to
role to decide why it confirm if the variable "light" is of
runs." {STRUCTURING) consequence.

4. "OK, I ynderstand." SYNTHESIS: Explanation relating hand
{ACCEPTING) to ball getting hot and liquid woving.

5. "Sure, I understand SYNTHESIS: Student sharing an idea
your idea." (ACCEPTING)  containing a causal relationship

batween hand, heat and pressure, then
ssking the teacher to confirm it,
SET 11

6. "Your role is to decide SYNTHESIS: Student sharing an idea
why the liquid moves. where he has related the hand to heat
If that idea makes and pressure.
sense to you now, fine."

(STRUCTURING ACCEPTING)

7. "You’re going to have to SYNTHESIS: Student sharing a theory
decide that," which relates the hand to heat to
{STRUCTURING) pressure and asking the tescher

to confirm {i¢,
8. "You will have to decide NECESSITY: Student has an idea involv-
that." (STRUCTURING) ing one variabla, "size of ball." He
is asking for confirmation of his idea,
i.e., "Is it necessary to use that
size ball?"
»
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Answer Shest

Exercise II

Poesible Teacher Actions to
Pulfill Intent of Allowing
Inquiry to Happen

SET II

9,

10'

11,

"oK." (ACCEPTING)

"OK, but what do you
nenn *like the collaps-

can experiment?"
(ACCEPTING CLARIFYING)

"It's your role to
decide what makes the
liquid go over."
(STRUCTURING)

Handout 5.4

Inquirer Action Classified
Reason for Claseifying

NECESSITY: Student explaining the
movement ©f the liquid through a
single varisble, a property of the
liquid,

ANALOGY: Student is explaining the
behavior of the pulse glase by
comparing it to something he knows.

NECESSITY: Student using one variable,
condition of molecules, to explain

the moving liquid, and asking teacher
to confira it.

SET III

12'

13,

14'

15.

16,

"You will have to decide NECESSITY: Student esking for con-

that.” (STRUCTURING)

"oK, I understand."
(ACCEPTING)

"You'll have to decide
that.” (STRUCTURING)

"fou'll have to decide
that." (STRUCTURING)

"You'll have to decide
that." (STRUCTURING)

firaation of his idea which contains
the single varieble, pressura.

NECESSITY: Student sharing an idea
involving a single variable.

NECESSITY: Student eXplaining the
event using the single variable of
heat and asking teacher to confirm it.

NECESSITY: Student wants confirmation
of a single variable, "warath,"

which he feels is cause of liquid
moving.

NECESSITY: Same as above.

1tl
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VERIFICATION, EXPERIMENTATION Handout 5.5
Exercisa I

SET 1

Do those §lass balla have any holes in the top?"

2. "“If I wes to cut a hole in & piace of cerdboard end put ons of
tha bulbs through the hols so that there would ba bulbs on each
sida of the cerdboard, and if I put heat on one of the bulba 80
that the heat wouldn't get to the other bulb, would tha liquid
still go to the other bulb?"
3. "Did the red liquid hava any kinds of metals in 1t?"
4. “If you use water with food coloring in the pulse gless instead
of the liquid that's in there, would it do the same thing?"
5. "If I put cold on both sides instead of & hand on one side, would
the liquid stay in the middle?"
SET 11
6. '"Did the liquid run through the tube between the balls like a
hoese or does it just gtick to the aides of the tube?"
7. "Ig that colored water in there?"
8. "Can air get in tha glasa?"
9. "Does air have weight?"
10. "Does air have pressure?"
11. "Can the chemical that's in the glass eat through wood?"
SET LII
12. "If you got one hand cold snd the othar hand hot snd grabbed
the glass with both handa, would the rad liquid move faster than
it did when you first grsbbed it with one hand?"
13. "Did the liquid .go up into the other ball?"
14. "If you put the glass in the freeger for two hours and then took
it out snd grabbed one of the bslls, would the red liquid move?"
15. "If you put air in the glass and then did what was done at the
first demonstration, would the red liquid still mova?"
16. "If instead of putting your hend over the ball you put & heavy
plece of cloth, would the red stuff still move?"
17. "If you did the same demonstration axcept in 8 place ywhere there

was not gravity, would the red liquid still move?"
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ANSWER SHEET
Exarcise 1

Posaible Teacher Actions to
Pulfill Intent of Allowing

Inquiry to Happen

Handout 5.5

Inquirer Acfi;h Classified
Reason for Clessifying

SET I

1. "No." (RESPONDING TO VERIFICATION: Confirming the condition
DATA PROBE) of the pulee glass.

2. "Yes." {RESPONDING TO EXPERIMENTATION: Changing the original
DATA PROBE) event by placing a cardboard between the

two bulbs to see if the seme thing
would take place.

3. "No." (RESPONOING TO VERIFICATION: confirming the liquid

" DATA PROBE) Clarifying  objéct itself or the condition of the
may be felt by some to liquid.
be necessary, i.e.,

"What do you mean by
metals in the liquid?"

4. "No." (RESPONDING TO EXPERIMENTION: Changing the object
DATA PROBE) cClarifi- in the pulse glass to see whet would
cetion might be uged happen wizh a new liquid.
to see if everything in
the gtudent's experiment
would remain except the
liquid becausa under
some conditiors different
from thoge in the
original event, water
could work, g

5. "es, probably." EXPERIMENTATION: Changing the originsl
(RESPONDING TO DATA avent by creating a new event to see
PROBE) what would happen.

SET II

6. "It ran through the tube VERIFICATION: Confirming what took
like a hose." {RESPOND- place in tha event or confirming the
ING TO DATA PROBE) condition of tha running liquid.

7. "No." (RESPONDING TO VERIFICATION: Confirming the object

DATA PROBE)

in the pulse glaas.
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Answer Sheet
Exercise I

Possible Teacher Actions to
Pulfill Intent of Allowing
Inquiry to Happen

SET 11

7'

8. "No." (RESPONDING TO
DATA PROBE)

9. "yes." (RESPONDING TO
DATA PROBE)

10. "es." (RESPONDING TO
DATA PROBE)

11. "No." (RESPONDING TO
DATA PROBE) The teacher
may want to ¢clarify,
i.e., "Do you mean if
you put some of the
liquid on a wooden table
top, would it make a
hole?"

Handout 3.3

Inqvirer Action Classified
Reason for Claseifying

NOTE: The pulse glass problem
demonstrates the limitations of
performing operations on OBJECTS.
Students find out that when they get the
name of the OBJECT, Methylene Chloride,
they don’t know much. What they really
want to know are the properties of the
stuff,

VERIFICATION: Confirming the condition
of the pulse glass, .

VERIFICATION: Confirming a property
of air. .

VERIFICATION: Confirming a property
of air.

VERIFICATION: cConfirming a property of
1iquid.

SET 111
12, "Yes." (RESPONDING TO
DATA PROBE)
13. "Yes." (RESPONDING TO
DATA PROBE}

14. "Not much." (RESPONDING
TO DATA PROBE)

EXPERIMENTATION: Revising the original
event by creating a new event or adding
a new object, "cold hand."

VERIFICATION: Confirming an event;
geeing if something really took place.

EXPERIMENTATION: Confirming what would
happen with the pulse glass under new
conditions; a condition that didn't
exist in the original event.
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Anever Sheet Handout 5.5

Exercise I
Possible Teacher Actions to Inquirer Action Classified
Fulfill Intent of Allowing Reason for Classifying
Inquiry to Happen :
SET 111
15. "No." (RESPONDING TO EXPERIMENTATION: Changing the original
DATA PROBE) event by adding an object, "air,” to
the pulae glass and seeing what would
happen under new conditions. This
also might be viewed as changing the
condition of tha pulse glaas.
16. '"Yes, it couyld.” EXPERIMENTATION: Substituting a piece
(RESPONDING TO DATA of cloth in place of & hand to see the
PROBE) Teacher may reaulta.

vant to gaek clarity
on just wvhat is meant
by, "putting a piece of
heavy cloth on it."

17. "Yes." {(RESPONDING TO EXPERIMENTATION: Substituting a new
OATA PROBE) event, nongrevity, to see whet would
happen under counditions different from
the original event.
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VERIFICATION, EXPERIMENTATION Handout 5.6
Exercise IL

SET 1

1.

"Did you tip it when you did the demonstration or did you hold

it level?”
=}

2. "Is the one ball larger than the other ball?"

3. "If you hold it upside down so that both balls are down on the
bottom and if you grab one ball, will the liquid move to the
other ball?"

4, "Is there air in the pulse glass?"

5. "Does air have color?™

SET 11 '

6. '"Is that ‘the natural color of the chemical?"

7. "If you were to take that tip off the glass, would it still work?"

8. "If you put a match on one side and an ice cube on the other
side, would the liquid go to the side with the ice cube?”

9. "If you did the same demonstration in a completely dark room
would it atill work the same way?"

10. "If you did the same thing in a room that was 30 degrees c¢older
would it still work in the same way?" .

SET III1

11. "If, instead of having the amount of liquid we have in the glass
now, we had twice as much, would it still work in th« same way?"

12. "If I were to put a very small hole in top of one of the balls
and grabbed the ball with my hand, would the red liquid still move?"

13. "If instead of just putting one hand on a ball, ynu put one hand
on a ball end the other hand on the tube between thé balls, will
the red stuff still move?"

14, "If instead of grabbing the ball he had of blown on it, would the
liquid still move?"

15. "If you were to put mercury in the glass instead of what's in

there, would it work the same way?"
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ANSWER SHEET
Exerciee '1T

Poseible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

Handout 5.6

Inquirer Action Classified
Reason for Classifying

_DATA PROBE )

127

SET 1

1. "I held it level." VERIFICATION: Student confirming
(RESPONDING TO DATA the position of the glass in the
PROBE} original event.

2. "No, both the same VERIFICATION: Student confirming the
size." (RESPONDING TO condition of the bulbs.

DATA PROBE)

3. "Yes." (RESPONDING TO EXPERIMENTATION: Student changing

DATA PROBE) the original event by creating & new
event, or this might be viewed as
changing the condition (position) of
the glass.

4, “A very little." VERIFICATION: Student confirming
(RESPONDING TO DATA the presence of an object, "air."
PROBE)

5. "No." (RESPONDING TO VERIFICATION: Student confirming
DATA PROBE) a proparty of air.

SET I!

6. "Yes." (RESPONDING TO  VERIFICATION: Student confirming
DATA PROBE) a property of the liquid.

7. "™es." (RESPONDING TO EXPERIMENTATIOEI: Student changing
DATA PROBE) the condition of the pulse glass

from the original event.

8. "Yes." (RESPONDING TO EXPERIMENTATION: Student changing
DATA PROBE) the original event by manipulating

the objects held on the pulse glass
to see what would happen under new
conditiona.

9. "Yes." (RESPONDING TO EXPERIMENTATION: Student changing

the original event by creating a new

environment or condition in which evant

takes place to see what will happen.
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Ansver Shest
Exercise II

Poasible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

Handout 5.6

Inquirar Action Classified
Reason for Classifying

SET II
10. "Yes.® (RESPONDING TD EXPERIMENTATION: Student changing

DATA PROBE) the original event by creating new

environmental conditione.
SET III
11. "No." (RESPONDING TO EXPERIMENTATION: ° student manipu-

DATA PROBE) lating original event by changing the
condition of the liquid to see what
would happen. '

12. "“No."™ (RESPONDING TO EXPERIMENTATION: sStudent changing the

DATA PROBE) original event by altering the condition
of one of the bulbs,

13. "Yes." (RESPONDING TO EXPERIMENTATION: sStudent changing

DATA PROBE) the original event by creating
another event (hand grabbing tube)
to see the effect.

14. "Yes, probably would." EXPERIMENTATION: Student changing

(RESPONDING TO DATA the original event by creating a new

PROBE ) event, "blowing."

15. "No." (RESPONDING TO EXPERIMENTATION: sStudent changing

DATA PROBE)

original problém event by manipulating
an object, the liquid.
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PROBLEM FOCUS, THEORETICAL DATA Handout 5.7
Exercisa 1

SET 1

"Why doesn't it flow as quickly to ona aide a2 to the other
aida?"

2. "It could be watar in there."

3. "I think there may be an acid in thera."

4. "I notica that sometimes when you grab it the liquid doesn't

move "
5. "Why doesn't tha liquid move when the glass is upside down?"
6. 'why does the liquid go down, acroaa and then up?"
N SET IN
7. "Why does it bubble when you put your hend on one side and it ie
going to tha other side?"

8. "There's & chemical in thera."”

9. "Whan you put your hand on it it bubbled."
10. "It geems to work at one temperatute but tot &t another."
11. “Mayba something inside-the red- 1iguid expands.d
12, "All of the liquid ie in one bulb.”

SET IIl :

13. "It looks like blood."
14. "“Why is it that the liquid can run uphill?"
15. "How come some liquids fael cooler on your hand than othara?”
16. '"How come you can't sae gasgeal"
17. "Why won't it work whan you use only half as much liquid?”
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ANSWER SHEET
Exerciae I

Possible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

SET 1

2, "That's another problem
you may want to work on,
(FOCUS™ SETTING)

NOTE: The teacher's
role ia to maks it
legitimate for students
to pursue their own
identified problems.””

2. '"Yes, there sure could

be." (ACCEPTING)

3. "oK." (ACCEPTING)

NOTE: "OK," means "I
understand, I accept

Handout 5.7

Inquirer Action Classified
Reason for Classifying

PROBLEM FOCUS: Student identifying a
problem for inquiry by raising a
ceues~affect question, i.e., "What
causes it to flow differently?”

THEORETICAL DATA: Student aharing an

observation or assumption.

NOTE: Thia indicates involvement on
the part of the student. It doasn't
get him data. It doasn't indicate
if or why wvater is important.

| THEORETICAL DATA: Studant sharing a

thought, an assumption.

your statement." It

doesn't mean ''Yes," or
"1 agres" or "That's
right."

4, "I pnoticed that too."
{ACCEPTING)

5. “Apother probles to con-
sider.” (FOCUS SETTING)

6. "Yeah, why?" (FOCUS
SETTING)

THEORETICAL DATA: Student sharing en
obssrvation.

NOTE: Had the student asked "why,"
thie would have bean & problem focus
quastion on the part of the student.

PROBLEM FOCUS

PROBLEM FOCUS

NOTE: Items five and eix are not
data probes by etudenta. They are
asking for axplanations. It is the
student's role to devalop hia owm
explenation,
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Ansver Sheet
Exercige I

Possible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

SET 11

7. "You might want to work
on that for awhile."
(FOCUS SETTING)

oy

Handout 5.7

Inquirer Action Classified
Reason for Classifying

PROBLEM FOCUS: sStudent asking for
cause of bubbling.

liquide can run uphill?”
(FOCUS SETTING)

"Yeah, how come?"
(FOCUS SETTING)

8. "oK." (ACCEPTING) THEORETICAL DATA: Student sharing an
assumption,
NOTE: Students rather quickly realize
thare is little payoff from a theoratical
data statement.

9. "Uh, huh." (ACCEPTING) THEORETICAL DATA

10. "Uh, huh." (ACCEPTING)  THEORETICAL DATA

11, "Maybe." (ACCEPTING) THEORETICAL DATA
NOTE: Changing the statement to a
question gets data, e.g., '"Does some-
thing inside the liquid expand?"
Students find this out on their own,

12. “oK," (ACCEPTING) THEQRETICAL—DATA-

SET 111
13. "Uh huh." (ACCEPTING) THEORETICAL DATA
14, "Yes, why is it that some PROBLEM FOCUS: Student identifies

his own problem for inquiry.

PROBLEM FOCUS

WOTE: Wicth students providing cheir owvm
problem focus, tha teacher's role of
providing problem gvants and focusing
quastions will diminish. Ha might begin
tha transition by continuing to provide
evants but allowing studenta to provide
their own focusing questions.
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Answar Sheat
Exercise I

Poseible Tascher Actions to
Pulfill Intent of Allowing
Inquiry to Happen

SET III

16. "Interssting ides. BRow
come?" (FOCUS SETTING)

17. "There's snothar problem
ve haven't dealt with.
Yae, how come?" (FOCUS
SETTING)

Handout 5.7

Inquirar Action Clessified
Reason for Claseifying

PROBLEM FOCUS: Studant asking, "What
ceuses gasess not to be seen?" Probles
focus quastions don't have to begin
with & "why "

PROBLEM FOCUS
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PROBLEM POCUS, THRORETICAL DATA. Hancout 3.8

Exercise II
SET X
1. “Heat riees."
2. "His pulse is beating fast."
3. "Heat has a tendency to rise."
4., "I guess there was preasure from your hands."
5. "There is gas in there."
SET 11
6. "The air has to go out and the liquid has to go in."
7. "“The liquid wmight go to the top."”
8. "I think those are air bubbles."
9. "It seems to move only from left to right."
10. "Why 1s all the liquid in one bubble?”
SET 11
11. "Why does it boil like that?"
12. "Why wouldn't the liquid move if there was air in there?"
13. "Why doesn't the 1liquid run up when you hold it vertical?"
14. "Why does glass conduct heat feater than pleatic?”
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ANSWER SHEET
Exercise II

Posaible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

Handout 5.8

Inquirer Action Classified
Reason for Classifying

SET I
1, "I uaderatand." THEORETICAL DATA: Studsnt sharing a
(ACCEPTING) belief.
2, "OoK." {ACCEPTING) THEORETICAL DATA: Student sharing a
belief or an observation.
3. "oK." (ACCEPTING) THEORETICAL DATA: Student sharing a
belief.
4, "oK." {ACCEPTING) THEORETICAL DATA: Student shering
a belief or an observation.
5. “oKk.” (ACCEPTING) THEORETICAL DATA: Student shsring
a belief.
SET 1I

6. "ok." (ACCEPTING) May
plan to clarify if
studant is just thinking
out loud or if this is
his reason for the liquid
moving, e.g., "Ara you
saying this is why the
liquid moves?"

7. "oK." (ACCEPTING)
8. “oK." (ACCEPTING)

9. "Hum." (ACCEPTING)

"Interaating gquestion,
'Why ia it all in one
bubble?t"  (FOCUS
SETTING)

10,

1314

THEORETICAL DATA: Student sharing s
belief. This might 8lsoc be &8
NECESSITY OPERATION if this is his
reason for tha liquid moving.

THEORETICAL DATA: Student sharing an
off~the~cuff predictionm.

THEORETICAL DATA: Studant shsring a
balief  or an observation.

THEORETICAL DATA:
observation.

PROBLEM FOCUS: sStudent raising s
question asking for causal explsmation.

Studant sharing an
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Answer Sheet
Excercise II

Possible Teacher Actions to

Fulfill Intent of Allowing
Inquiry to Happen

SET III

“Yes, why does it boil
like that?" (FOCUS
SETEING)

11.

12. '"Yes, why wouldn’t 1t2"

(FOCUS SETTING)

"Yeah, interesting
question, 'Why doesn’t
it run up?’" (FOCUS
SETTING)

13.

14, "Yes, why does 1t?"

(FOCUS SETTING)

13

-

Handout 5.8

Inquirer Action Classified
Reason for Classifying

PROBLEM, FOCUS: sStudent identifying
his own problem for inquiry.

PROBLEM FOCUS: Student identifying
a problem for inquiry. Question ig
asking for explanation of cause.

PROBLEM FOCUS:

Same ag above.

PROBLEM FOCUS: Student finding his
own problem for inquiry. Queation
asks for explanation of cause.
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VERIFICATION, EXPERIMENTATION, ANALOGY, Handout 5.9
NECESSITY, SYNTHESIS
Exarciae 1

SET I

YIt moves because You have just tha right amount of heat.”

2. "Mf, instead of putting a hand on one ball, I put heat on one
ball and cold on tha other ball, would it go to the ona that
is colder?"

3. "When you put your hand on the ball doas the red liquid heat up
a little to give off a gas which forcas the ball to fill up with
gaa, forcing the liquid into the other ball?" .

4. "1ls thet a chemical in thera?"

5. "Is that sulfuric acid in there?”

SET 11

6. "It's the heat that makes it move, the heat from your hand."

7. "The pulse glass is like & heart pushing blood.”

8. '"Doesn't it move bacause the hest of your hand makes the red
liquid vaporize so that it pushes out, gnd the vapor builds up
until it can't go out snymore because of the pressure, so it
pushes the liquid over?"

9. “If you did what you did the first time to make the liquid move,
but when it starts moving, if you were to grab the tube between
the two balls, would the liquid stop moving?"

10. '"Does tha thing work by the heat of your hand?"

SET 111

11. "If your hand had no heat at all and you put it on one of the
bulbs, would it work the same way?"

12. "If 1 put the glass in'e refrigerator would the red liquid freeze?"

13, "Air makes it move 1like thst."

14, "I1f you did the same thing in a room that was 30 degrees hotter,
would it still work the same way?"

15.

"The liquid moves because the heat repels it, pushes it awsy.”
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ANSWER SHREET
Exarcise I

Poxiible Teacher Actions to
Pulfill Intent of Alloving
Inquiry to Happen

SET I

1. "OK, I understand your *
idea. (ACCEPTING)

2. "Yes." (RESPONDING TD
DATA PRDBE)

3. "Well, you'll heve to
decide if that'a why the
liquid moves. 1It's not
wmy role to say if that
idea is right or wrong."”
(STRUCTURING)

4. "Yes." (RESPONDING TO
DATA PROBE) May want to
clarify tha term chemicel,
i.e., "What do you mean
when you sey chimical?"

5. "No." (RESPONDING TO
DATA PROBE)

Handout 5.9

Inquirsr Action Classified
Reason for Claseifying

NECESSITY: Student axplanation of
why the liquid woved containing one
veriable, "smount of heat."

EXPERIMENTATION:” Changing tha original
event by creating a new event involving
a cold object and @ hot object.

SYNTHESIS: Student sharing a. idea
which contains mora then one varisble,
showing how one veriable affecta
another.

VERIFICATION: Confirming the object
ia the pulse glass.

VERIFICATION: Confirming the object
in the pulse glass.

6. "OK." (ACCEPTING)

7. "ox." (ACCEPTING) May
want to probe, e.g., "I
don't underatand what
you mean, 'like a heart
pumping blood.' Can you
clarify that for me?"

8. "You'ra going to have to
decide if that makes
sensa. It fsn't my job
to aay :lf an idea ia good
or bad.” (STRUCTURING)

NECESSITY: -An explenation or theory
containing one variable, i.a., the
condition of the human hand or the
object, heat.

ANALOGY: Student comparing pulse
glass to the hesrt.

SYNTHESIS
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Ansver Shest
Exercise 1

Poseibla Teachar Actions to
Fulfill Intent of Allowing

Inquiry to Happen

Inquirer Action Claseified
Reason for Clesaifying

. Handout 5.9

SET 11

9. "No." {RESPONDING TO EXPERIMENT: Student changing the

DATA PROBE) original evant by creating & new
event, i.e., having eomeone grad tha
tube between the two balls when tha
liquid gatarts to move.

10. "It's your job to decide NECESSITY: Student sharing en
why it works that way." - explanation with one varisbls, the
{STRUCTURING) condition of the hand of the object

heat.
SET 111

11. "No." (RESPONDING TO EXPERIMENTATION: Changing the
DATA PROBE) condition of the hand from the

original avent.

12. "No.” (RESPONDING TO VERIFICATION: Cunfirming the proparty
DATA PROBE) May of tha liquid, i.e., ite freeting
want to clsrify what point.
the student means by ‘
refrigerator, 1.e., how NOTE: This i{s not an experiment.
cold ie he telking An experiment elwaye has to do with
about? changing somathing in the original

svent. Thies has nothing to do with
the original event. The atudent hae
chosen a unique way to inquire into
the properties of the liquid. He
could have asked, "At what temperature
doss this liquid freeze?”

13. "OK, I understand your NECESSITY: One varisble, an objact,
idea.” (ACCEPTING air, 1s vsed to explain the cause.

14. "No, probably not the EXPERIMENTATION: Changing the original
same vay.” {RESPONDING  event by eltering the condition of the
TO DATA PROBE) room.

15. “0K." (ACCEPTING) NECESSITY: A etudent sharing an ides

using the objact, heat, to explein
the cAusa.
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VERIFICATION, EXPERIMENTATION, ANALOGY, Bandout 5.10 o
NECESSITY, ‘SYNTHESIS -
Exercise II

SET 1
1. "Does e gas affect the pulse glass in any way?"

2. "The man's pulss is what makes it go."
3. "Does it move because one side is hot and the other side is cold?"

4. "If you held the glase up and down insteed of horizontal and held
one of the bulbs, would the liquid go up into the other bulb?"

5. "The boiling point of the liquid is around 65 degrees. The man's
hand is 98.6 degrees so the hand ceuges the liquid to boil. The
boiling causes vapor, like steam from a tea kettle, and the
increasing vepor causes pressure. The pressure pushes the red
liquid over."

SET 11

6. "Does tha color of the liquid have something to do with the
liquid moving?"

7. "Does pressure have more to do with the liquid moving than heat?"
8. "If you put hande on both bulbs would the liquid just stay still?"

9, "“If you put a heating ped on one side of the gless instead of
your hand would the red liquid move?"

10. "Is thare any eir presaurs inside the glass?"

SET 111
11. "“How thick is the pulse glase?"

'12. "My theory ie, when you put your head on the bell you increese
the pressure of the air in thers vhich tends to push the bell
out and push the red liquid over to the other bell. Preseure is
increased becsuss thet liquid vaporizes at & very low point."

13. "Doesn't that work like & thermomster?”

14, "If you were to make the tube between the balls 2 inches shortar,
would it still work the sams way?"

15. "If, t{nstead of having the amount of red liquid we have in the glass
now, we had only one~half the amount, would the demonstretion work
in the same way?"
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ANSWER SHEET
Exercise II

Poseible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

SET 1

1. "You will have ‘to decide
that." (STRUCTURING)

2. MoK, I understand
idea." (ACCEPTING

our

3. ™ou gee it's your job
to decide why it ‘moves.
I'm here to provide
information that you
requegt, but not to

decide for you."
(STRUCTURING)

4, "Not right away.”
(RESPONDING TO DATA
PROBE)

5. "O0K, I understand your
theory." (ACCEPTING)

. Handout 5.10.

Inquircf Action Classified
Resson for Classifying

NECESSITY: Student has an idea that
gas is necessary or important. He is
asking for confirmation of his ides.
The teacher doeén't confirm ideas,
this ie the student's role.

NECESSITY: Student expressing an idea
containing one variable, "man's pulse.”

NECESSITY: Only one variable mentioned
here, "temperature." The idea is
being stated as a question, asking for
teacher confirmation.

EXPERIMENTATION: Changing the original
event by manipulating the position of
the glase to see what would happen
under the new condition.

SYNTHESIS: Student sharing an idea
involving the relationship of property
of liquid to man's hand to condition
of gas.

SET II

6. "You will have to decide
that." {STRUCTURING)

7. "That's up to you to
decide." (STRUCTURING)

8. "Yes." (RESPONDING TO
DATA #*ROBE)

NECESSITY: Student asking the teacher
to confirm his idea that one variable,
"color," is necessary.

NECESSITY: Student has an idea that
both variables are important but is

asking the teacher to confirm which.
It is not a synthesis operation be-

cause studant has not linked two or

more varisbles to relats causs.

EXPERIMENTATION: Student changing the
original event by cresting a new event or
it may be considered adding a new object
ﬂ. hlnd. n
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Answer Sheet
Exercise II

|Posaible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen _

SET 11

9.

10.

"Yes.”" (RESPONDING TO
DATA PROBE)

"Yes, & very little."
(RESPONDING TO DATA
PROBE)

‘Handout 5.10
!

Inquirer Action Classified
Resaon for Claseifying

EXPERIMENTATION: Manipulating &
verisbla, "object placed on tha gless,"
to ssa what would heppen.

VERIFICATION: Student confirming the
condition of the inside of tha pulas
glasa.

SET IIIl

11.

12.

13.

14,

15.

"About 1/32." (RESPOND-
ING TO DATA PROBE)

"OK. Your idea is that
the hand ceuses en
increased pressuras
insida the glamse."
(ACCEPTING)

*You'll hava to dacide
that.” (STRUCTURING)

May want to clarify, e.g.,
"What do you mean, ‘'like

& thermometar?'”

wwes." (RESPONDING TO
DATA PROBE)

vvaa." (RESPONDING TO
DATA PROBE)

VERIFICATION: Student confirming
condition of the pulss glassa.

SYNTHESIS

ANALOGY: Student comparing pulae
glesa to aomathing ha knows.

EXPERIMENTATION: Student changing the
original event by manipulating the
condition of tha tuba t0 saa what
would happen,

EXPERIMENTATION: Student changing
the original event by manipulating
tha condition, samount, of liquid.
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'VERIFICATION, EXPERIMENTATION, ANALOGY, NECESSITY, Handout S.11

SYNTHESIS, PROBLEM FOCUS, THECRRTICAL DATA

Exerciee 1
SET 1
1. "Heat risee."
2. "Did you tip it when you did the demonstretion or did you hold it

level?"

"If you hold it upside down so that both balla are down on the
bottom, and if you greb one ball, will the liquid move to the other?"

"The 1iquid movee because the pulse glass works like e magnet."

"Hie pulse is beating fast."

"The hest of the hand makes the vepor in the bulb expand. But the
vapor can only expand so fsr before it starts pushing on something.
The easiest thing for it *o push on is the liquid. So the
expanding vapor pushes the liquid over."

SET 11

i~
4

. "Is there_air in-the-pulse-gless?*-

8. "There is e gas in there."
9. "If you put e match on one side and en ice cube on the other, would
the liquid go to the side with the ice cube?"

10. "When you hold your hand on the ball, it gets hot inside, forcing
the liquid over to the other side."

11. "Why is all the liquid in one bubble?"

SET 111 )

12. "Why does it boil like that?"

13. "When you put your hend on the bulb, the hest from your hand goes
in that bulb. It builds up pressure and the pressure pushes the
1liquid over to the other bulb."”

14. "1f, instead of having the amount of liquid we have in the glass
now, we had twice as much, would it still work in the same wey?"

15, "Do you have to use that size ball?"

16. "“The liquid moves bscause you Squeeza the little tip."
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ANSWER SHEET
Exercisas 1

Possible Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

SET 1

1, "I understend."
(ACCEPTING)

2, "I held it level."
(RESPONDING TO DATA
PROBE)

Handout 3.11

Inquirer Action Classified
Reason for Claseifying

THEORETICAL DATA: Student sharing s
belief.

VERIFICATION: Student confiriing the
position of the glese in the original
event.

3 —*Yes." (RESPONDING TO
DATA PROBE)

4, "0K, I underetand."
(ACCEPTING) May went to
clarify vhat student
means by magnet,

EXPERIMENTATION: Student changing the
original event by creating & new event,
or, this might be viewed &8 changing

tha condition, poeition, of tha glass.

ANALOGY: Student explaining movement
of liquid by compering it to somathing
that he knows.

5. "oKk.," (ACCEPTING)

6. "OK, I understend your
theory." (ACCEPTING)

THEORETICAL DATA: Student sharing a
belief or an obsarvetion.

SYNTHESIS: Student explenation con-
taining the reletionship of tha
condition of the hand to vepor expending
and the proparty of & vapor.

SET 11

7. VA very little.".
(RESPONDING TO DATA
PROBE)

8. "ok.," (ACCEPTING)

9. "Yea." (RESPONDING TO
DATA PROBE.)

10. "0, I understand, you
feal it's the heat that
pushea the 1liquid to the
other side." (ACCEPTING)

VERIFICATION: Student coanfirming the
preasnce of an object, "eir."

THEQRETICAL DATA: sStudent sharing e
belief.

EXPERIMENTATION: Student changing the
original event by manipulating the
objects held on thae Klass to see vhat
would happen under new conditioms.

SYNTHESIS: Student sharing an idea whare
he has developad & relationship between
the hand end heat developing in the glass,
i.2., "The hand causes heat énd the heat
pushes the liquid over."
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Ansver Sheet Handout 5.11

Exércine I
Possible Tescher Actions to Inquirar Action Cleseified
Fulfill Intent of Allowing Reason for Claseifying
Inquiry to Happe:>

SET 11

11. "Interesting question, PROBLEM FOCUS: Student reising e
'‘Why ie it ell in one quastion ssking for causel explanation.
bubbla?'" {FOCUS '

SETTING)
SET 1II
12. "Yes, why doas it boil PROBLEM FOCUS: student identifying
liks that?" (FOCUS hie own problea for inquiry.
SETTING)
13. "oK." (ACCEPTING) SYNTHESIS: Student developing ceuesl i

e eiemmewe- o —Talationship-betwedn condition of hend,
property of glass, conduction, and
condition of the liquid to sse what

would happen.
14. "No." (RESPONDING TO EXPERIMENTATION: Student manipuleting
DATA PROBE) original event by changing the condition

of the 1iquid to see vhat woyld happen.

15. "™ou will have to decide NECESSITY: Student has en ides involving
that." (STRUCTURING? one variable, “sjze of bell." He is
asking for confirmation of hie idas,
i.e., "Is it necasssry to use that sise

bel11?"
16. "OK, I underatend.” NECESSITY: Student sharing en ides
(ACCEPTING’ involving & eingle varisbla.

1
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VEKIFICATION, EXPERINENTATION, AMALOGY, MECESSITY, Handout 35,12
SYNTHRSIS, PROBLEM FOCUS, THRORETICAL DATA
Ixercise II

SET I
1.
2.

3.

"The 1iquid might go to the top."

"I think those ere eir bubbles."

“When you put your hand on it end the hsat from your hand goes in
that little bell, does it build up pressure end make it push over
to the other ball?"

"Is that the naturel color of the chemicel?"

PR |

“If you did the same demonstretion in & completely derk room would
it still work the ssme wey?"

8.

9.

10.

"It seems to move only from left to rnht.

"Another rucon why thc liquid moves 20 quﬂ.ckly is beceuse of its
low boiling point."

"If you did the eame thing in @ room that wae 30 degrees colder
would it etill work in the esme way?"

"Does it have enything to do with the heat in your hand?"

"Why does gless conduct heat feeter than plestic?"

Ser IIL

11,

12,

14,

"If instead of just putting ons hand on @ ball you put one hand
on.e¢ bell end the other hand on the tube betwaan the balls,
will the red etuff etill move?" .
"Does your hand heve to be warm before it works?"

"Does it matter how cold your hand ie1"

"If you ware to put mercury in the glase instead of what's in
there would it work the eame way?"
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ANSWER SHRET
Rxercise 11

Possidle Teacher Actions to
Fulfill Intent of Allowing
Inquiry to Happen

Handout 5,12

Inquirer Action Classified
Raason for Clessifying

(FOCUS SETTING)

SET 1

1. “"ok." (ACCEPTING) THEORETICAL DATA: Student sharing s
balief or en obsarvstion.

2. “ok." (ACCEPTING) THEORETICAL DATA: Student sharing
en obaarvstion.

3._ "Well, youl!ll have to SYNTHESIS: Student shering an idea

decide that. My role is containing e causel relationship
not to confirms your batwsen hand, heat end pressure and
1dea." (STRUCTURING) esking the teacher to confirm it.

4, ™o." (RESPONDING YO VERIFICATION: Student confirming

DATA PROBE) e property of the liquid.
5. "es." (RESPONDING TO EXPERIMENTATION: Student changing
DATA PROBE) the original event by creiting a new
suvironmant or condition in which
svent takes place to eee what will
happen.
SET 11

6. "Hwm." (ACCEPTING) THEORETICAL DATA: Student sharing en
observation.

7. “ox.* (ACCEPTING) NECESSITY: Student explaining the
movement of the liquid through e
single veriable, s proparty of the
11quid.

8. "Yes." (RESPONDING TO EXPERIMENTATION: Student changing

DATA PROBE) the original event by creating new
euvironasntsl conditions.

9. "You'll have to decide NECESSITY: Student eaxplaining the

that." (STRUCTURING) avent using the single varisble of
hest end eaking tescher to confirm it.
10. "Yes, why does 1t?" PROBLEM FOCUS: Student finding his

own problem for inquiry. Question
eaks for sxplanation of cause.

136

146




Posaible Teacher Actions to
Fulfill Intent of Allowing

Inquiry to Rappen
S8ET III

11. *“Yes." (RESPONDING TO
DATA PROBE)

12, "ou'll have to decide
thet,” (STRUCTURING)

13, "You'll have to decide
that.” (STRUCTURING)

14, "No," (RE?PONDING TO
DATA PROBE

Handout 5.12

Inquirer Action Claseified
Reason for Classifying

EXPERIMENTATION: Student chenging
the original gvent by creati
enother event, hand grabbing tube,
to ese the effect.

NECESSITY: student wants confirmstion
of e eaingle verieble baing ceuse of
moveasnt ,

NECESSITY: Same ae abova.

EXPERIMENTATION: student changing
original problem evant by manipulating
on object, the liquid,
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SUBJECT OF OPERATIONS Handout 5.13
Exercise 1

NOTE: 1In response to the student 4ction items in these materials,
" the teacher ie to identify the SUBJECT OF OPERATIONS rether
than the OPERATION. Trio msabers may wish to refer to
Handout 5.1 to refreeh their memories on SUBJECT OF OPERATIONS.
SET 1
1. "Does the stuff wove beceuse it runs towerd the light?"
2. "Ie one bell on the pulse glass lerger than the other bell?"
"Heat has ¢ tendency to rise."

3
4. "I guess there wes preesurs from your hands."
5

“Does eir heve color?"

6. "If you were to teke that tip off the glass would it still work?"
7. ™men you hold your hand on the one bulb, does it get hot inside
while the other bulb staye cold, so that the heat forces the

liquid over to the cold bulb?"
8. "The eir has to go ocut end the liquid has to go in."
9. "™Why doesn't the liquid run up when you hold the gless verticel?"

10. "Why wouldn't the liquid move if there was eir in the glase?"

SET III
11. "The pulse glase works liks the collapsing can experiment."

12. "o the molecules of the gas expand eo fast that they just make
the liquid go over."

13. "If I were to put ¢ very gmall hole in top of one of the bulbe and
grabbed that bulb with my hand, would the red liquid still move?"

14. "Doas it move elong liks that beceuse of prassure?"

15. "If, instead of grebbing the bell, he had blowm on it, would
the liquid still move?"
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ANSWER SHERT - Handout 5,13
Exercise 1

SET I

1. EVENT The stuff moves becsuse it runs towerd the ligh .
Running toward the light ies the EVENT,

2. COMDITION Sise of the balls referse to the CONDITION of the
balls.

3. PROPERTY Thie 18 ¢ theoreticel deta atetement and ias not
an operation. The aubjacts of theorsticel date
etal<mants ere uUnclesr, lecking the context of
gener;.cing date Oparetion. Howaver, it ssems the
eubjsict 1s the ciisarecteriatic of heet rieing,
hence & proparty of heat.

4. OBJECT OR Thie is e thecreticel dete stetement snd eo thers
CONDITION is no operstion end nothing baing operated on.
Howaver, ons might consider presesure here e¢ an
OBJECT. If you said the subject of the etatement
vas CONDITION, that'sa OK too, eince preseure might
be the CONDITION of the hand.

5. PROPERTY Thie ie & probe for somathing that ie charecteristic
of air.

*

SET II

6. CONDITION OR Thie is en axpariment to elter the ehaps of the
0BJECT pules glase or ite CONDITION. If you figured
the "tip" ee an OBJECT end considered the
oparetion involved with removing thie OBJECT, then
you may have identified the OBJECT ee the subjact
of thia experimentation operation. That'se OK.

7. CONDITION Syntheaie operations ususlly have more than one
eubject. It iz gometines difficult to identify
e aubject without knowing more sbout what the
student has done to get to the point of eyntheaising.
Here it eppeare he ie telking ebout the CONDITION
of the buld (getting hot inside) changing end
that this heat ceuses ¢ force. Whather he ie
saying this force Sa e PROPERTY of heat ia not
altogather clear hers.

8., OBJECT Theoraticsl data atatements ao there ie no operetion.
Howaver, the eubjecte eppear to be the OBJECTS (air
end liquid).
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Ansver ghast Handout 5.13°

Exercise I
SET 11
9. EVENT Student's problem focus queations ere not operstions.
Like the teacher's problem focus, they ers slways
concerned with BVENTS. Here the EVENT ie¢ the 1liquid
not going up. :
10.  EYENT Student prodblem focus queation and the ebove wi-id
epply.
SET 111
11. EVENT The eubject of thie enalofkY etetement is en EVENT

called the collepeing can.

12. CONDITION  CONDITION of the molsculea (expanding feat) seems
to be the subject of thie neceasity operation.
He hae not suggeated that molecules ere & PROPERTY
of gas eo W cennot eay that he ie opereting with
PROPERTIKS,

13. CONDITION The student ie experimenting with the CONDITION
of tha pulse glase; here the CONDITION i¢ ¢ pules
gleas with holes. You may have considered the
hole to be an OBJECT, 4in which ceas the OBJECY,
hole, would be the subject of the operetion.

The teacher would went to look cerefully at what

the etudent wea doing to eee if he vas juet
intereated in "holee" or if he wae really intereeted
in the "closed system" condition of the pulse

gleae. A student working with the “cloeed

syetem" condition would have greater pradictable
power than if he was working with the idea of the
hole iteelf being the eignificant fector.

14. OBJECT Lacking other evidence, it eppears that preasurs
is being considered ea en OBJECT. The etudent ie
eaying, "Pressure did it," much es enother eays
"The hand did 1c." If the etudent had eeid
something like, "A difference in pressure ceueed
1it," then we might euspect that he ie opereting
with CONDITIONS.

15. EVENT We don't really know whet the etudent had in
aind outaide of creating e new EVERT, "blowing."
Ie he intereated in heat, pressure, or what? He
is only opersting on the EVENT, "blowing.'
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SUBJECT OF OPERATIONS Handout 5.14
Exercige II

NOTE: 1In reaponsa to the student sction items in this exercisa,
the tescher is to identify the SUBJECT OF OPERATIONS.

SET I

1. "Heat rises."

2. "Did you tip it when you did ths domonstration or did you hold
it level?"

3. "If you hold it upside down so thet both bells are down on the
bottﬂ“lnd if you greb one ball, will the liquid move to the
other?

"The liquid movea because the pulse gleas works like & magnet."
"Hie pulse is besting fest."

6. “The heat of the hand makes the vapor in the bulb expand. But
the vepor cen only sxpand eo far before it starts pushing on
something. The easiest thing for it to push on is the liquid.
So the expanding vapor pushes the liquid over."

SET II

7. "Ia there eir in the pulse glass?"
8. "Thers ie & gas in there."

9. "If you put & match on one side and en ice cve on the other,
would the liquid go to the side with the ice cube?"

10. "When you hold your hand on the bell it gete hot inside forcing
the liquid over to the other side."

11. "why is ell the liquid in one bubble?"

SET III

12. "Why does it boil like thet?"

13. "When you put your hand on the bulb, the heat from your hand goes
in that bulb. It builds up presaure and the preasure pushes the
liquid over to the other bulb."

1l4. "If, instead of having the amount of liquid we have in the glass
now, we had twice as much, would it etill work im the same way?"

15. "o you have to use thet size ball?"

16. "The liquid moves because you squeeze the little tip."
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ANSWER SHEXT
Exerciae 11

SET 1
1. PROPERTY

2. EVENT OR
CONDITION

3. CONDITION

4. OBJECT

5. OBJECT

6. CONDITION AND

Handout 5,14

Tha subjact harea ia e« PROPERTY of hest, (hest
riaas),

Tha atudant is eaking about the original EVENT
or esking about thea CONDITION of the pulse glase
during the original event.

Again, it is CONDITION, position, of tha pulsas
glasa that ie tha subject of thig experiment,

Tha subject of this enslogy stetement is the
OBJECT, magnat,

This ia & theoratical data statemsnt and is not
an operation, Tha OBJECT, pulse, is the subject
of tha atatement.

The "hest of tha hand" would be CONDITION or
PROPERTY; tha "vapor only expanding eo far" ia
PROPERTY; the "expanding vepor pushing the liquid"
is an EVENT,

PROPERTY AND
EVENT
SET 11

7. O0BJECY

8. O0BJECT

9. EVENY AND
OBJECTS AND
CONDITION

10. CONDITION

11. EVENT

The subjact of the verification cperation is the
OBJECT, air.

Theoratical date statement and no oparation. Tha
OBJECT, gas, would be tha subject of the statement.

The atudent sats up & new EVENT. The subjects of
the exparimant operation are the OBJECTS, match

and ice cubes. Howevar, ome would simost fael this
question goes beyond just the objects thamsalves
and desls with the contrasting CONDITIONS of & warm
bulb and a cold bulb.

Although synthesie operations usually contein more
than one subject, it appears hera that the atudent
is desling with the CONDITION of the Zaside of the
ball. Another subject that he deals with ia thae
OBJECT, hand.

Like the teacher's problem focus, the subject is
always an EVENT, In this case it is the EVENT of

ell the liquid being in one bubbla.
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Exercise II

SET III

12.

13.

1b,

15.

16.

EVENT

OBJECT AND
CONDITIONS AND
EVENT

CONDITION

CONDITION

EVENT

Another problem focus questfion. Here, the
subject is the BVENT, boiling.

He {e synthesizing about the OBJECT, hand, the
EVENT of the heat transferring from hand to
bulb end the pressure CONDITION within the bulb.

The CONDITION of tha glase, the amount of 1liquid
fn it fe the subject of thie experiment operetion.

The CONDITION of the ball, the eize, ie the
subject of this neceseity operation.

The EVENT, aqueezing, is the subject heras.
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SUBJECT OF OPERATIONS Handout 5.15
Exercise III

NOTE: 1In response to the student action items in thia exercise, the
teacher is to identify the SUBJECT OF OPERATIONS.

SET 1

1. "The liquid might go to the top."

2. "I think those ere eir bubbles."

3. “When you put your hand on it end the heat from your hand goes in
that little bell, does it build up pressure end make it push over
to the other bell?"

4. "Is that the naturel color of the chemical?"

5. "If you did the same demonstration in & completely derk room,
would it still work the geme Way?"

SET 11

6. "It seems to mova only from left to right."

7. "Another reason why the iiquid moves so quickly is because of its
low boiling point."

8. "If vou did the ssame thing in & room that was 30 degrees colder,
would it atill work in the same way?"

\
9. "Does it hava anything to do with the heat in your hand?"
10. "Why does glass condtict heat faster than plestic?”
SET 111

11. "1f, instead of just putting one hand on a ball, you put one hand
on a bell and the other hand on the tube betwean the bells, will
the red stuff still move?"

12. "Does your hand have to bs warm before it works?"

13. "Does it matter how cold your hand ig?"

14, "If you were to put mercury in the glese instead of what'e in

there would it work the same way?"
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ANSVER SHRET Handout 5.13
Exerciss III
SET 1
1. EVENTY Subject of the statement is EVENT, "liquid going
to the top."
2. OBJECT Theoratical data statement; aubject of atatement
is OBJECT, air bubblaes.
3. OBJECT AND Ons aubject ia tha OBJECT, hand. He is alao
EVENT AND syntheaizing with tha EVENT of hest going from
CONDITION hand to hall. Tha "building up of presaura"
rafara to the CONDITION of tha ball,
4. PROPERTY Studant ia varifying e charnctnrintic of the
liquid.
5. CONDITION To control tha stata of darknesa in a room would
be to operata on the CONDITIONS of tha room.
SBT II
6. EVENT Theoratical data atatement with no operation;
subject of atatement ia the EVENT, moving from
left to right.
7. PROPERYY .- A characteriatic or PROPERTY of & liquid ia its
boiling point.
8. CONDITION Exparimenting with tha temperatura of & room ia to
operata on ita CONDITIONS.
9. (OBJECT OR Perhapa his ides has to do not just with tha
PROPERTY OBJECT,. hand. - - He-may he working with warmth as 8
PROPERTY of the human hand. .It's hard to tall from
this ona statement. :
10. PROPERTY Ha 1is asking why the PROPERTIES of conduction in
glass differ from those in plastic.
SET II1
11, EVENT Placing a hand in a differant part of the pulae
glass would create & new EVENT.
12. CONDITION Tha warmth or CONDITION of the hand ia the aubject
of this necesaity operation.
145
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Ansver Sheet
Exerciss 111

SET 111
13. CONDITION

14, O0BJECT

Randout 5.15

Tha warmth or CONDITION of the hand is ths
aubject of this necesaity operation.

Subatituting mercury in tha pulsa glass would ba
to oparata on tha OBJECT.

156




SELF-TEST JOR - IDENTIFYING OPERATIONS e i‘;‘ﬂwou_t 5,16 See e

AND SUBJECTS OF CPERATIONS

Below ars student actions in response to the pulss glass problem. To the
left of esch item claseify the inquirer action and the aubject of thes
action. Balow each responsa write in how you, as & teschar, would respond
to the student using ths ellowing inquiry tectical moves.

INQUIRER SUBJECT OF
ACTION ACTION

1. Does it watter whet side your hand is
on in ordar to make the liquid amove?

2. Is that crenberry juice in there?

3. Does it move becsuse the light is & heat

source which causes the glectrons in the
liquid to rotate, and the rotstion sats
up & magnatic field which propels the
liquid to one side?

4. Why does it stop bubbling?

5. If you used & cold hand, would it do

the same thing?

6. Whet's the name of the fluid?

7. Does the pulse glass work like & neon

sign?

8. Would the pulse glass work if it were

made out of metal instead of glass?
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‘Salf-Test for ‘ _.Operetions Handout 5.16

t
2o T8

INQUIRER SUBJECT OF
ACTION ACTION

9. Does the tempereture of the hand make
¢ difference?

10, It's a spacial 1iquid in thera.

11. Does the 1liquid eveporete?

12, It moves because the hand hsate the
1iquid and ceuses it to evaporete.
The aveporeting liquid causes a pressure
which pushes on the liquid.

13. He was alanting the tube when he held
it.

14. Vhy dossn't it work when Mary holde 1t?

15. It works like a balloon. When you
squeexze it, it goas over here.

16. Why does the red liquid get darker after
it bubbles for awhile?

17. Does the kind of liquid that's in there
matter?

18, If I put cranberry Juice in there,
would it work the same way?
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ANSWER SHEET FOR SELP-TEST Handout 5.17

ON IDENTIFICATION
Inquirar Action and Subject of Poasible Teacher Action to
Action Clsaaified and Reason Pulfill Intent of Allowing
for Clasaifying Inquiry to Happan

1. NECESSITY: Student asking teacher 'That's your job to dacide."
to confirm if tha variable, (STRUCTURING)
position of the hand, is important.

Subject = EVENT: The student is
asking, "This avent, right side,
or this event, laft side?"

2. VERIFICATION: Student confirming "No." {RESPONDING TO DATA PROBE)
the liquid.

Subject = OBJECT: Cranberry juice.

3. SYNTHESIS: Student asking teacher "You'll have to decide that."
to confirm if the relationship ha {STRUCTURING)
has established between variables
heat, electrons, and magnetic
field {8 accurate.

Subject = PROPERTY, RVENT: Heat is
a property of light and the events
are elactrons rotating and magnetic
fields propelling.

4. PROBLEM FOCUS: Student identifying 'Yes, why? Maybe you want to
a problem for inquiry; question is work on that." {FOCUS SETTING)
asking for explanation of cause.

Subject = EVENT

5. EXPERIMENTATION: Student changing "No, exactly the same.”
a condition within original {RESPONDING TO DATA PROBE)
event.
Subject = CONDITION: State of
hand 18 condition.
6. VERIFICATION: "Methylene Chloride.” ({RESPONDING
TO DATA PROBE) -
Subject = QBJECT
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Anavar Sheet for Self-Teat
On Idantification

Inquirar Action and Subjact of
Action Clesaified and Rasaon
for Clasaifying

7. ANALOGY: sStudent comparing pulse
gleas to neon aign and saking if
his comparison is a good ona.

Subject = OBJECT

SN

Handout 5.17

Posaible Taacher Action to
Pulfill Intant of Allowing
Inquiry to Happan

"You'll have to dacida that."
(STRUCTURING)

OR
"Interesting, what do you mean,
'like & neon sign'?" (CLARIFYING)

8. EXPERIMENTATION: Student changing '"Yea, it would." {RESPONDING TO
a condition to see vhat would DATA PROBE)
happen.

Subject = GBJECT

9. HNECESSITY: sSctudent asking

"You'll have to decida that."

teachar to confirm if variabla {STRUCTURING)
temparature is important.
Subject = CONDITION
10. THEORETICAL DATA: sStudent sharing "oK." (ACCEPTING)
& belief. OR
"What do you mean, 'special'?"
Subject = CONDITION (CLARIFY ING)
11. VERIFICATION: Student confirming "Yes." (RESPONDING TO DATA PROBE)

dn evant.

Subject = EVENT

12. SYNTHESIS: Student's idea relates
heat, evaporation, pressure.

Subject = OBJECT, EVENTS, CONDITION
OBJECT, hand, causes EVENT,
avaporation, which caused a
CONDITION of pressure which

caused EVENT of pushing.

“OK." (ACCEPTING)

13. THEORETICAL DATA: Student shsring
8 belief or an observation.

Subject = EVENT
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Answer Sheet for Self-Test
On Identification

Inquirer Action and Subject of
Action Clagsified and Reason
for Classifying

Handout 5.17

Possible Teacher Action to
Fulfill Intent of Allowing
Inquiry to Happen

14. PROBLEM FOCUS: Student's question '"Yeah, how zome?" (FOCHS SETTING)
asks for explanation of cause. \
Subject = EVENT

15. ANALOGY: Student comparing pulae "OK." (ACCEPTING)
glass and balloon. - OR

"What do You mean, 'like a
Subject = OBJECT, EVENT balloon'?" (CLARIFYING)

16. PROBLEM FOCUS: sStudent asking "That's another question you may
for a causal explanation. want to work on." (FOCUS SETTING)
Subject = EVENT

17. NECESSITY: Student asking if a "You'll have to decide that."
variable "kind of liquid" is (STRUCTURING)
important.

Subject = PROPERTY, CONDITION
Kind of liquid could refer to
CONDITION of liquid or PROPERTY
of liquid.
18. EXPERIMENTATION: Student changing 'No." (RESPONDING TO DATA PROBE)

liquid to see if it makes a
difference.

Subject = OBJECT
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CLASSROOM INTERACTION Handout 5,18

Name ' Date

For cach of the inquirer ections below, write:
A, How you would vespond to the etudent.
B. What ection the etudent is tsking.
C. Why you vesponded the way you did.
1. Doss the Ted gtuff in the tube move because of light?
A,
B,
c,
2. T think that Ted etuff in there ie like cerbonated water. When

you ghook the gless, the 1iquid let off e gae, like when you eheke
e pop bottle. The ges makes pressure end pushes the 1iquid over.

A,
B,
c.
3, 1If the 1iquid wes, oh, like 20 degreee hotter, would it still work?
A,
B,
c.
4, I'm not eure, but I think hest makas it move, but I need to know

it you put eomething cold on it, thet waen't warm st ell, would
it etill work?

A,
B,

c.
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lassroom aracti Handout 5.18

3.

6.

7.

10,

Could ¢ fly 1ive in the top of one of those little balls?
A,

B,

C.

Why does it bubble like that?

A,

B,

C.

Well, liquid boils et diffsrent degress.
N .

B,

C.

If I vanted to know 1if cold would make it go, we could do the
experiment by putting ice om it, to see if it would move...work.

A,

B.

C.

Well, were those bubbles, when you held it up, vhen {t went into
the arch, were those eir bubbles, whan it went up to the other
red, to the ges...glass dall?

A

3.

C.

It kind of looks 1like ¢ thermomater.

A,

B.

C.
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Classroom Interaction
==0reroom Interaction

Handout $.18

11. Well, for a while there,
I'm not aure becauss it

A.

1 thought it worked becaues of heat. Now
aleo moves when something cold ie on thers.

Bo

c.
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SUBSET 6 115 Minutes
PRACTICING ALLOWINGC INQUIRY MOVES

NOTES TO LEADERS

You will need to make Some lsbels for this subset. For each group of
aix, make a label with the letter A, a label with the letter B and a
label with the letter . For a group of seven members, you will need
an additional letter, D. You can use masking tape or, better yet,
ugse regular name tag pins.

Also, use the following disgram to see that the participants set up
their groups properly. Tha diagram can ba placed cn the board, e
chart or an overhead truasparency.

@

L = Leader
® ® 0 = Observer
I » Inquirer
@ @ @ R = Tape Recorder

LEADER PREPARATION

1, Newsprint or overhead transparency of schedule of activities for
Subsat 6

2. Newsprint or overhead transparency of small group arrangement as
shown above

3. Prepare letter/labels for distribution
4. Be prepared to distribute HANOOUTS 6.3 - 6.10
5. PARTICIPANT MATERIALS

6.1 Directions for Observar Guride

6.2 Obaerver Guide: Allowing Inquiry Mcves *
6.3 Problem Focus I FOR DISTRIBUTIDN

6.4 Problem Focus II FOR DISTRIBUTION

6.5 Problem FPocus III FOR DISTRIBUTION

6.6 Problem Focus IV FOR DISTRIBUTION

6.7 Problem Focus V FOR DISTRIBUTIDN

6.8 Problem Focus VI FOR DISTRIBUTION

6.9 Problem Focus VII FOR DISTRIBUTION

6.10 Problem Focus VIII FOR DISTRIBUTION
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SUBSET 6
RATIONALE
a)

b) Obsarvation guides can
serve as & tool for
providing the partici-
pant with accurate and
meaningful feedback.
This enables him to
asaess where he is and
how he is progressing.

¢) Participants can beconme
skilled in using an
observation guide to
provide accurate and
meaningful, observable,
behavior feedback to
one another. Tha
participant enacting
the teacher will
begin to develop skill
and confidence in using
the tactical moves. The
participant enacting
the inquirer will
intuitively usa
inquirer operations end
experience inquiry from
the viewpoint of the
inquirer.

MINUTES

a)

b)

c)

SCHEDULE

Introduca Subset 6.
Show SCHEDULE OF
ACTIVITIES.

Refer to HANDOUT 6.2
and indicate how it
is used.

Explain leader, observer
and Iinquirer tasks and
the problem focuses.




Practicing Allowing Inquiry Movea SUBSET &
LEADER INPUT
a) FOR THIS EXERCISE EACH PARTICIPANT WILL PRESENT A PROBLEM FOCUS

b)

c)

FOR INQUIRY TO MEMBERS OF A SMALL GROUP. He will try using omnly
the allowing inquiry tactical moves. These are the moves that
are necesaary for maintaining the conditions of Focua, Freedom
and Responsive Environment. These moves enable pupila to inquire.
Therefore, these are the moves we will learn and practice firat.
You will find the helper skills practiced earlier of particular
advantage as you attempt to underatand fully the inquirer and

the words he 1s using. Each participant will tape record his
practice efforts and check to see that he 1s getting a clear
recording. Observera will report on the degree to which the
leader used only the allowing inquiry tactical moves.

HANDOUT 6.2 is one that each of you will be using as you function

as observer in your small group. The directions for this guide,
given on HANDOUT 6.1, aak you to liaten to what the leader is saying
and match it with the items numbered 1 - 7 on the left of the

guide. Once you have matched the teacher behavior or move with an
item, make a tally mark in the column which identifiea the responder.
The responder will be either the group at large or one of the
inquirers identified aa A, B, C, or D. Take three minutes to read
the directions and review the guide. PAY PARTICULAR ATTENTION TO THE
BEHAVIOR WHICH DEFINES EACH OF THE MOVE ITEMS ON THE GUIDE SHEET.
{Time 3 minutes)

Within your small group, each of you will have a chance to practice
as leader, inquirer and obaerver. As leader you will be presenting
a problem focus for inquiry to the inquirera of your amall group.
After reading the problem focus and the focusing queation, it

is up to the inquirers to queation aa they see fit. The obaervera
will use the observer guide which you have just reviewed. For

each practice round you will have one leader and two observera.

The remainder of the group will be inquirers.

Each of the problem focuses you will use haa to do with a
behavioral anecdote at achool. Attached to each problem focus
aheet 18 a aet of directions for the leader to generate hia

ovn get of data about the anecdote so that he can respond to
inquirer data probes., There are many gources of inquirer data.
But for purpoaes here, the leader will be serving as a data aource.
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SUBSET 6

d)

e)

£)

g)

159

RATIONALE MINUTES SCHEDULE

2 d) Ask participants
to forn amall
groups within
immediste area and
show diagram of
group member
arrapgenent.

In order for participants 6 e) Give directions

to enact the role of and TiEN disctribute
teacher at this stage and HANDOUTS 6.3, 6.4,
ao there are "new" problem 6.5, 6.6, 6.7, 6.8
focusen for inquirers, and allow participants
participants need to be to read and generate
given problem events which data on anecdote.
they can identify from thelr (HANDOUT 6.9 1s for
own experience. They can, snall groups yith
thereby, develop their own seven members.)

sets of data. Then, they

will be able to provide

data for inquirer probes.

5 f) Paas out inquirer
letters and give
directions for
thelr use.

Ask participants
to get tape
recorders ready.

4 g) Give directiens

168

for getting
started in small

groups .

Refer again to
coded diagram,




Practicing Allowing Inquiry Moves SUBSET 6

d)

e)

£)

g)

LEADER INPUT

Before we g2 on, take just a few minutes to form your small
groups. Please form your groups according to this diagram.
(Diagram on board, chart or overhead transparency. See page 386.]
{Time 2 aminutes)

I am going to pass out enough problem focuses for each member of
your small group. They are numbered I, II, III, IV, V, VI,

VII, VIII. At the top of the sheet is the approximate age

level from which the anecdote was taken. Pass them around your
small group, quickly taking one that fits the age level you are
most comfortable with. It may be that you won't all get the age
level you prefer, so try with the one you get. It is important
that ONLY each group member is aware of his problem focus so
DON'T STOP AND READ THEM WHILE THEY ARE BEING PASSED OUT. After
you gelect yours by age level, follow the directions at the top of
the sheet. (Time 6 minutes)

You have noticed the observers will be tallying the leader's
move 1n response to individual Inquirers as well as the group
at large. So that INQUIRERS within the group can be identified

easlly by the leader and on the tape. which the leader will
‘make, please choose a letter badge to wear. Put it on so it

can be seen easily by the leader. When the leader i1s calling on
inquirers, he should call them by letter. Leaders, when you
call on an inquirer, try to remember to ldentify him by letter.

The leader will begin by reading his problem focus and focusing
question to the inquirers. The ilnquirers will have seven minutes to
inquire using the leader as their data source. Then the observers
will have eight minutes to report to the leader and for the leader
to get clarity on his report. Leadar and observer roles will then
shift around the group for six rounds. IT IS NOT TO BE ASSUMED

THAT THE LEADER IS THE TEACHER OF THE PRINCIPAL CHARACTER IN THE
ANECDOTE. RATHER, THE LEADER IS KNOWLEDGEABLE ABOUT A SPECIFIC
INCIDENT AND THE PEOPLE INVOLVED.

I will-start—and-step—each—of the rounds—and tell the observers

when to report. Get get to go for the first round. The leader,
inquirers and observers should be in thelxr positions as indicated
on the dlagram.
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SUBSET 6

RATIONALE MINUTES SCHEDULE

h) 7 h) Ask small groups
to bagin.

i) 8 i) Stop small groups
end ask observers
to report.

§) 15 §) Ask trios to switch
leaders end

observers end
start on second
round.

k) 60 k) Continue for all
six rounds
stopping after the
asven—-minute
inquiry end eight-
minute observer’'s
report. Repeat
observer directions
for the second
round. Call for

a break after the
third round.
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Practicing Allowing Inquiry Moves SUBSET 6

h)

i)

k)

k)

LEADER INPUT
Small groups, please bagin your first round. {(Time 7 minutes)

One observer should report to the leader, followed by the second
observer. Observers report by reading their observer guides and
noting the various moves used. Where observers disagree or are
not sure of what they observed, they can identify the incident by
inquirer or the group at large and locate it on the tape recording.
The tape can serve as a data source for looking at ambiguities

and differences in observations. (Time 8 ainutes)

Observers, please stop your reports. It is cime to shift tasks
for the second round. Simply rotate the leadar task clockwise
for each round, then rotate the observer and inquirer tasks.
Keep in mind that for a group of six, each member Should be
leader once, observer twice, and inquirer three times. Exchange
the inquirer letter badges for each round. {(Time 15 minutes)

Time each of the rounds: seven minutes for inquiry, eight

minutes for reporting. Make sure to allow for a break after the
third round. {(Time 60 minutes)
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DIRECTIONS POR OBSERVER GUIDE ' Handout 6.1
Allowing Inquiry Movea

1. Read down the items in the left-hand column of the guide aheat to
bacome familiar with tha leader moves.

2. Whila the inquiry enactment ia taking place, observe each move of
the leader and match it with an item on the guide shaat.

3. Tally (7M4) each leadar move in the column indicating the respondents
of the teachar move. The respondant will be either the group at
lerge or Inquirer A, B, C, D.

4. Proper tallying is important:

a. Obaerver tallies will be compared
b. Leadera need to ba aware of the kind of
responses they'ra making

DIRECTIONS FOR SMALL GROUP EXERCISE, SUBSET 6

In this exercise, each small group member will rotate through the rolea of
leader, inquirer and observar. Thée leader will preaant a problem focus
and attempt to uge only allowing inquiry moves. The obaervera will use
Handout 6.2 to record teacher moves.,

l. Familiarize Yourself with the Observer Guide, Handout 6.2.

2. Arrange the cheirs according to the following diagram.
0

o _ o0
o

o 0
3. BEach participent should, select and read only one of the gchool
anecdotes that aerve as problem focusea.

4. Select e leader, observers (2) and inquirers (3) for the first
round and give the inquirers their letter/labels.

5. Peraons in the various roles should position themselves according
to the diagram shown below. Make sure the tape recorder is ready.

@ g @ I = Inquirer

L = Leader

@ @ @ 0 = Observer

R = Recorder

6. The leader should present a problem focus from thosa diatributed.
He should try to use only ALLOWING INQUIRY MOVES with the inquirers.

7. Observers should tally leader moves independent of one another. After

the enactment, they will report on the moves tallied and make comparisons.

8. Repeat this procedure for the next five rounds ao everyone has an
opportunity to be a;}eader, an observer and an inquirer at least once.
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OBSERVER GUIDE: Hapdout 6.2
Allowing Inquiry Movaes

SCAN TALLY TOTAL
AT LARGEJINQUIRER AJINQUIRER BJINQUIRER C[INQUIRER D]

1. FOCUS SETTING
Laader deliberstely
sats the inquiry focus
by reading the probles
focus.

2. STRUCTURING
Laader structurss by
defining student-
teacher roles and/or

giving ground rules.

3. CLARIFYING
Laadar takes sction to
batter underatand s
astudant by asking for
meaning, by saying he
iz not sure what 1is
being said, by
parephrasing.

4. TEACHER SILENGCE
After tha problem or
during & lull in the
discussion, the leader
waits, sllovwing s
student to break
the eilence.

5. RESPONDING TO DATA PROBE
Leader provides dets
requested. by s student.

6. ACCEPTING
Leader makes statements
of takes action to show
that he ecceptis a
studant's fdeas aund
feslings.

7. OTHER
Leader takes other
sctions, outside

T allowing loquiry:

) . giving more data than
/.. requasted, eaking

" qugeie questions for other

reasons than to
understand a etudent.
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PROBLEM FOCUS I Handout 6.3
AGES 6-9

Below 1s a school anecdote which undoubtedly you will recognize from your
own teaching experience. When it 1a your turn to function as leader in
the exercise, you will be reading this anecdote and the focusing question
which follows it to the inquirers in your group. It will be their job

to inquire into the anecdote and explain the behavior of the principal
character. So that you can facilitate their inquiry and respond to their
data probes, read through the anecdote. Then recall a similar situation,
it doesn’'t have to fit exactly, in your own experience. Remember as much
as you can about the person, his characteristics, family background, habits,
interests, etc. In this manner you will be able to generate a set of
data which you can use to respond to the inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, 8UT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

Jim was on the playground durlng recess last week, There were lines
of children behind the slides, swings and rings awaiting their turns.
Other children were playing hopscotch and jump rope. Jim came flying
across the playground. He stopped at a hopscotch game, picked up one of
the player’'s markers and threw it in the air. He turned to run and
tripped over a‘jumé-;ope, he fell to one knee, tore his trousers and
pulled the rope out of the hands of one of the children. Jim jumped up
again and ran to the sandbox. He began walking, balancing on the edge of
the box. He made one complete tour around the perimeter without falling.

Then he leaped in the air, crashing on top of another child and smashing

¢ sand castle., He jumped up and ran toward the glide.

FOCUS QUESTION: '"why did Jim behave this way?"
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PROBLEM FOCUS II Handout 6.4
AGES 9-12

Below 1s a school anecdote which undoubtedly you will recognize from

your own teaching experlence. When it is your turn to function as

leader in the exercise, you will be reading this anecdote and the
focusing question which follows 1t to the inquirers in your group. It
will be their job to inquire into the anecdote and explain the behavior
of the principal character. So that you can facilitate their inquiry and
respond to their data probes, read through the anecdote. Then recall a
similar sitvation, it doesn't have to fit exactly, in your own experience.
Remember as much as you can about the person, his characteristics,

family background, habits, Interests, etc. In this manner you will be
able to generate a set of data which you can use to respond to the
inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU XNOW
FROM A SIMILAR SITUATION,

The teacher was at the blackboard working with a small group of
students on arithmetic problems, Other members of the class were doing
similar work at thelr desks. Sue was among those assigned to desk
work. At the moment, however, she was at the teacher's desk stacking
papers, putting pencils in the drawer, placing books between the bookends.
The teacher looked up and asked Sue to return to her work. She started
toward her desk. As she passed the aquarium she stopped. The aquarium
was a cloudy brown. Taking a small jar, Sue scooped water from the
tank and poured it into the sink., After two scoops, the teacher asked
her to stop what she was doing and finish her work. Sue walked to her
desk and opened the top. She began arranging her books. She took out
pleces of paper which she wadded up and threw in the wastebasket. The

teacher looked up, observed what Sue was dolng and saild nothing.

FOCUSING QUESTION: '"Why did Sue behave as she did?"
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PROBLEM. FOCUS III Handout 6.5
AGES 12-15

Below 18 a school anecdote which undoubtedly you will recognize from
your oyn teaching experlence. When it 13 your turn to function as
leader in the exerciae, you will be reading this anecdote and the
focusing question which followa it to the inquirera in your group. It
will be their job to inquire into the anecdote and explain the behavior
of the principal character. So that you can facilitate their inquiry
and respond to thelr data probes, read through the anecdote. Then
recall a similar situation, it doesn't have to fit exactly, in your own
experience. Remember aa much as you can about the peraon, his
characteristics, famlily background, habits, interests, etc. In this manner
you will be able to generate a set of data which you can use to respond
to the inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

Yesterday, Bill entered class after it had started. He sat down
with his coat on. The teacher asked the class to stand for the flag
salute. Bill stayed geated. The teacher waited for a few seconds,
looking at Bill. Bill rose slowly and atood on one foot beside his
desk. He said nothing and his hands were in his pockets during the
pledge. The students were asked to take out their homework assignments.
Bill was drawing on his desk and made no move to get his paper. The
teacher looked at Bill. Bill opened his desk, took out his paper,
and slapped it on the desk top with a bang. During the homework

review, Bill continued to draw on his desk.

FOCUS QUESTION: "Why did Bill behave as he did?"
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PROBLEM FOCUS IV Handout 6.6
AGES 14-17

Below 1s a school anecdote which undoubtedly you will recognize from
your own teaching experience. When it 18 your turn to function as
leader in the exercise, you will be reading this anecdote and the
focusing question which follows it to the inquirers in your group. It
will be their job to inquire into the anecdote and explain the behavior
of the principal character. So that you can facilitate their inquiry
and respond to thelr data probes, read through the anecdote. Then
recall a similar situation, it doesn't have to fit exactly, in your
own experience. Remember as much as you can gbout the perscn, his
cheracteristics, family background, habits, interests, etc. In this
manner you will be atle to generate a get of data which you can use to
respond to the inquirer's data probes.

YOU WILL BE REAQING THE ANECOOTE BELOW AS THE PROBLEM FOCUS, BUT YQU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

The teacher passed out the examination papers and gave directions
for marking the answer sheet. Pete was seated in the corner of the
room, alone, away from the rest of the students. His head was down on
his desk and his hands were in his lap. During the first five minutes
of the examination period he looked up twice, glanced toward the teacher
and then marked his answer sheet. After fifteen minutes, the teacher
cbserved Pete remove some small cards from his pocket and place them
under his leg. During the remainder of the examination he kept his head
on the desk, glancing up on twelve separate occasions tc look toward
the tescther and then mark his paper. At the end of the period, Pete
handed in his paper on the way out the door. The teacher said nothing

when Pete passed his desk.

FOCUSING QUESTION: "Why was Pete behaving this way?”
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PROBLEM FOCUS V Handout 6.7
AGES 14-17

Below 1s & school anecdote which undoubtedly you will recognize from
your own teaching experience, When it is your turn te function as
leader in the exercise, you will be reading this anecdote and the
focusing question which follows it to the lnquirers in your group. It
will be their job to inquire into the anecdote and expiain the behavior
of the principal character. So that you can facilitate their inquiry
and respond to their data probes, read throngh the anecdote. Then
recall a similar situation, it doesn't have to fit exactly, in your
own experience, Remember as much 48 you can about the person, his
characteristics, family background, habits, interests, ete. In this
manner you will be able to generate a get of data which you can use to
respond to the inquirer’s data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

The teacher had given directions for the students to work in small
groups. Scon the students were involved in writing a field trip summary
statement to be reported later to the total class. Bob left his group,
walked to the teacher and asked 1f 1t was all right to write the summary
paper in outline form. He returned to his seat and a few minutes later
again sought out the teacher to ask 1f the statement should have & title.
Back in the group, Bob worked for awhile and then motioned the teacher
toward him to ask if the paper should be written in ink. Later in the
day, after the summary statements had been reported and discussed, Bob

approached the teacher to ask if the summary statements should be thrown

away or kept.

FOCUSING QUESTION: '"Why is Bob acting the way he 1s?"
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PROBLEM FOCUS VI Handout 6.8
AGES 9-17

Below is a school anecdote which undoubtedly you will recognize from
your own teaching experience. When it is your turn to function as
leader in the exercise, you will be reading this anecdote and the
focusing question which follows it to the inquirers in your group. It
will be their job to inquire into the ansacdote and explain the behavior
of the priacipal character. So that you can facilitate their inquiry
and respond to their data probes, read through the anecdote. Then
recall a similar situation, it doesn't have to fit exactly, in your
own experlence. Remember as much as you can about the person, his
characteristics, family background, habits, interests, etc. In this
manner you will be able to generate a set of data which you can use to
respond to the inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

Bruce and other students had their hands in the air. The teacher
glanced around the room and called on Sue. As she began to read her
poem, Bruce sald in a voice that found the teacgher quickly turning toward
him, "You alway§ call on the girls. Why don't you call on me?" The
teacher said nothing and turned back to Sue who continued to read.
Sometime later the school intercom requested a room messenger to report
to the office. The teacher tapped Tom on the shoulder and asked him to
go. "I never get to go to the office,"” Bruce said in a voice that was
heard by the teacher across the room. "You let everyone go but me.”
The teacher looked at Bruce and asked him not to disrupt the class.

"But you never let me do anything," Bruce replied.

FOCUSING QUESTION: "Why is Bruce behaving the way he is?"
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PROBLEM FoCus VII Handout 6.9
AGES 13-17

Below 1s a school anecdote which undoubtedly you will recognize from
your own teaching experlence. When it is your turn to function as
leader in the exercise, you will be reading this anecdote and the
focusing question which follows it to the inquirers in your group. It
will be their job to inquire into the anecdote and explain the behavior
of the principal character. So that you can facilitate their ‘inquiry
and respond to thelr data probes, read through ‘the anecdote. Then
recall a similar situation, it doesn't have to fit exactly, in your
own experience. Remember as much as you can about the person, his
characteristics, family background, habits, interests, etc. In this
manner you will be able to generate a set of data which you can use to
respond to the inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YOU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

Walter was the first student to enter the room for the second period.

Although the teacher was sitting at his desk, no words or glances were
exchanged. Walter moved toward a seat and gazed out the window. After
a minute the teacher looked up and said, "Hi." Walter's eyes moved
quickly from the window to his lap. His faint "hello,' spoken toward
the floor, was barely heard by the teacher. As the other students caue
into the room, Walter moved toward the rear. When the class began he
was sitting alone with no student closer than four chairs away. Twice
during the hour discussion period, the teacher glanced toward Walter and
found him looking out the window, a faint smile on his face. When he
was called on to respond to his question, his eyes quickly moved again
to the floor where they remained.' The only visible response he gave
was a hunching of the shoulders. Some of the other students glanced

toward him but none spoke.

FOCUS QUESTION: "Why did Walter behave this way?"
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PROBLEM FOCUS VIII Handout 6.10
AGES 7-12

Below 13 a school anecdote which undoubtedly you will recognize from your
own teaching experience. When 1t 1s your turn to function as leader in
the exercise, you will be reading this anecdote and the focusing question
which follows 1t to the inquirers in your group. It will be their job

to inquire intc the anecdote and explain the behavier of the principal
character. So that you can facllitate theilr inquiry and respond to their
data probes, read through the anecdote. Then recall a similar situation,
it doesn't have to fitr exactly, in your own experience. Remember as much
as you can about the person, his characteristics, family background, habits,
interests, etc, In this manner you will be able to generate a set of
data yhich you can use to respond to the inquirer's data probes.

YOU WILL BE READING THE ANECDOTE BELOW AS THE PROBLEM FOCUS, BUT YQU
WILL BE RESPONDING TO DATA PROBES IN TERMS OF A SET OF DATA YOU KNOW
FROM A SIMILAR SITUATION.

Irving had placed his Viking ship model carefully on the shelf in
the rear of the classroom. He had just finished telling a small group
of classmates about how it was used and why 1t yas desligned as 1t yas
by the early Norweglans, Grant, a member of the small group, had
commented to Irving that he had a similar model only, "much bigger and
fancier.,”

Later in the day, while the students were working on some projects,
the teacher glanced up tc see Grant standing in front of the model. He
plcked 1t up and grasping the ocars on ope side he snapped them off at
the hull, He replaced the model on the shelf, As he passed an empty
desk, he dropped the small ocars inside. He returned to hils project and

the teacher sald nothing.

FOCUS QUESTION: "Why did Grant behave this way?"
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SUBSET 7 111 Minutes
EVALUATING TEAMWORK RELATIONSHIPS

NOTES TO LEADERS

This subsaet is a shift in focus for the participants. They are
stopping work on some behavioral skille and are exemining what

is happening in trios and in the workshop at large., Participants
need to be aware of this focus shift If the exercise is to be
relevant to them.

In the 7-day workshop format, some participants have indicated

they get tired at this point. Watch to see how they are working
and perhaps cut back on time if fatigue is indicated.

LEADER PREPARATION

1, Newﬁpfint or overhead transparency of schedule of activities for
Subget 7

2. Newsprint or overhead transparencies of force field diagram
3. PARTICIPANT MATERIALS
7.1 Force Field Technique for Diagnosing a Problem

One set of No Carbon Required (NCR) paper
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SUBSET 7
RATIONALE
a)

b) Participants need to know
what a force field is befora
they can do their own,

¢) The force field is one
technique by which the
individua)l can ahare his
perceptions and feelings
about tha trio'a effective-
neas

d) Participants can concep-
tualiza the idea "of

MINUTES

15

a)

b)

c)

d)

SCHEDULE

Introduce Subset 7,
Show SCHEDULE OF
ACTIVITIES

Explain how force-
field analysis works.

Ask participanta

to do a force f£iald
analyais on,
"Achieving maximal
learning within tha
trio)

Giva input on letting
othera help gather

BELtLInE Gacs WOUUC

themgelves" from othera.
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Evaluating Teamwork Relationships SUBSET 7

LEADER INPUT

a) IN THIS NEXT EXERCISE WE ARE GOING TO STOP LOOKING AT STUDENT-
TEACHER INQUIRY BEHAVIOR AND TAKE TIME TO IDENTIFY THOSE THINGS
WHICH ARE INTERFERING WITH AND/OR FACILITATING WORKSHOP LEARNING.
Much of the workshop learning la dependent upon hew we respond to
one another in our trios and in the group at large. If there are
responses being made that hinder learning we need this data
80 alternative responses can be examined and selected. THIS
EXERCISE 1S INTENDED TO GET THE DATA WHICH CAN BE USED IN TURN
BY THE MEMBERS AND MYSELF TO MAXIMIZE WORKSHOP LEARNING. At this
time we will shift focus to see how things are golng so far. To
do this we will:

1. Become acquainted with the force-field analysis
technique

Individually write a force fileld

Share the individual force field with trio members and
get -help on saying what we mean

2'
3'

b) [Leaders, refer to Handout 7.] to prepare this presentation. The

smoking example offered is a good one to use. A sample transparency

has been prepared for your use, see page 388.] .(Time 15 minutes)

c) Now You will do your own force field. Draw the horizontal and
vertical lines. The goal will be "Achleving maximal learning
within the trio." To the left of the vertical line you will
write those forces that are operating within the trio to help
YOU achieve maximal learning. To the right of the vertical
line you will write those forces that are operating within
the trio that keep YOU from achieving maximal learning. You are
ldentifying forces as YOU see them now. Use the three sheets of
NCR paper for your force field so that You can share them later
with the other trio members. Be sure that you are writing on the
white sheet, otherwise you won't get two coples. {Time 30 minutes)

d) You will be giving other trio members coples of your force field.
Before exchanging coples, each—ef-yeu-should—select one or two

Forces that you think attention to would yleld the most movement

toward the goal of achieving maximal learning within the trio. These

will be the forces that you will talk about with your trio members,
THE IDEA IS THAT AS ONE TRIO MEMBER TALKS ABOUT HIS FORCES, THE
OTHER TWO MEMBERS MAKE CERTAIN THEY ARE AWARE OF AND UNDERSTAND
CLEARLY THE FORCES BEING DESCRIBED. You should be using the same
listening and speaking behaviors practiced earlier. Trio members

must underastand what forces are perceived 1f they are to be able to

consider effective alternative responses.
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SUBSET 7
RATIONALE

e) Participants need another
opportunity to identify
only those forces which
they feel comfortable in
exploring if they are to
have a auccesaful
experience.

f) If the trio is aware of
the forces which are
restricting the learning
of one member, either
new facilitating forces
will emerge or the
restraining force will
be reduced.

g) The leader asking for
feedback from trainees
legitimates the
expregsion of
restraining forces,
thereby allowing
the leader to take
whatever posaible
corrective procedures
necesgary to maximize
learning.

h)
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MINUTES

30

12

e)

£)

8)

b)

SCHEDULE

Ask participants to
review the force
field they just
wrote.

Ask participants
to exchange force
fielda and select
one trio member to
begin.

Trios uae a Tound robin
exercise to share their
force fielda and help
each other .get mora data.
In 10-minute cycles,

one person ghares forces
and geta help from the
others.

Ask participants to
meet in amall groups

_and diccuss thiags

that are happening in
the workshop to keep
then from learning.
Small group will

pick two interferences
to ghare with workshop
group et large.

Leader gets clear
definition of the A
major interferences

that participants
perceive to be
restricting their
learning.




Evaluating Teamwork Relationships SUBSET 7

LEADER INPUT

e) Before you exchange force fields, take just a few minutes to
decide on the two or three forces that you want to talk about
with the other two trio members. Make & check mark beside
these forces. {(Time 2 minutes)

Please exchange force fields. One member of the trio volunteer
to begin by steting a force from his force field that he thinks
attention to would yleld greateat movement toward the goal of
maximal trio learning.

£) [Allow 10 minutes for the first round. Stop trios and ask second
member to share forces. Again, allow 10 minutes and stop trios.
Ask third member to share forces.] {Time 30 minutes)

g) You have had a chance to identify and share those forces within
your trio that are helping or hindering you to achieve maximal

_..learning.—In-this-sense;each—of you has tecelvad data from the
others about how each perceives the trio working together to help
one another learnm.

What I would like to do now 18 get some data from you on things

in general that are interfering with your learning in the workshop.
Please meet in your small groups and spend 10 minutes discussing
general workshop conditions and procedures that get in the way

of your learning. Have someone in the group keep & list of these.
Then choose two items from your list that would be examples of the
greatest iInterferences. I will ask each small group to share with
the total group what they see as the two greatest interferences,

If you end up with no interferences, thies is fine.

[Allow 10 winutes. Then remind small groups they have two minutes
to ildentify the two greatest interferences.ﬁ {Time 2 minutes)

k) Can I have the interferences from each of tha groups? I will
write them on the board as they are given. [Leader should make
sure that he understands what the group means. It may be necessary
to call for examples, or ask for illustrations.)

[Leader should review the total list to see what interferences he
can deal ywith imwmediately. Noise, ventilation, space would be -
examples of interferences that he might easily correct. Other
. interferences might have implications for revising exerciaes,
procedures snd materials which require future planning and development. )
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examination before even considering what action to take.

FORCE FIELD TECHNIQUE FOR DIAGNOSING A PROBLEML Handout 7.1

Suppose a youth worker came to you and said, "The group of children
that I'n working with this year is very difficult. There is one child
in particular who seems to cause the trouble.. Do you think I should remove
that child from the group? Do you believe this might solve my problem?"
You would need to ask many queétions of this youth worker in order to be
helpful. This situation can ba compared to a patient who comss to a doc-
tor and says, "I have a terrible headache. Do you think I should undergo

brain surgery?" The doctor naturally would conduct s careful diagnostic

In both of these problem situations, someone has jumped directly from
a problem to considering a plan of action. The real problem in both cases

is that several important steps in the problem-solving process have been

omitted., This paper will review those steps and give particular attention
to the force field technique of diagnosing a problem.
ACTION-RESEARCH STEPS OF PROBLEM SOLVING

1. Identifying the Problem: Who 1s causing it and who 1s affected

by 1t? What specific goals would need to be attained in order
for it to be resolved? What kind of a problem is it? For example:

SELF: Conflict of values and attitudes; my lack of
skills; my inability to express feelings; a
different perception

OTHER: Lack of underetanding or skills; unwillingness
to use his resources; conflict about values
and attitudes

ORGANIZATIONS: ©Lack of communication channels, scheduled
time and resources; unclarity about member-
ship roles and norms; power conflicts in
decision making; lack of support for innovation

1Jung, Charles C, Reprinted from waterials contained in Research Utilizing
Problem Solving, an instructional system for teachers developed by
the Northwest Reglonal Educational Laboratory, Portland, Oregon.
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Forca Field Technique for Diagnosing a Problem Handout 7.1 ]

SOCIETY: Conflict between community and school values;
lack of clarity about goals; other structurea
in conflict with school structures.

What sources from research information would be needed to more

clearly define the type of problem and validity of goal solution?

2. Diagnosing the Problem Situation: Once the problem has{been

-

clearly stated in terms of goals to be attained, one ghould

identify the forces operating in tha situation which tend to push

toward or against a particular goal. As the true forces ave
identified, it often becomes clear the goals which were first
thought to represent a solution are incorrect or inadequate. New
goals must be stated and new forces identified repestedly as ome

works toward resolution of the problem. Diagnosis is a continuous

part of problem solving.

!
3. Considering Action Alternatives: As diagnostic work progresses,
a range of action alternatives should emerge. Each should be
considered in relation to knowledge of the forces operating in the
problem situation. If one or some combination of the alternatives
is tried, what will happen to the forces pushing toward or away

from a particular goal? How will the forces operate to influence

the success or failure of a trial of a particu}ar action altarnative?

4. Trying Qut an Action Plan: At some point, one or a combination

of the action alternatives will be attempted. As the attempt is

made, information will be needed to aasess whether there is

movement toward the goals. This includas discovery of the forces

which are changing to understand what is accounting for movement,
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Porce Field Technique for Diagnosing a Problem Handout 7.1

or tha lack of it. Such asaessment providea both an evalustion

of progress and a new disgnostic pictura. It clarifies the nex:
action steps which need to be taken. It also may identify addi-
tional skills which may be needed in order to move ahead. Thie

latter type of information should be the basis of inservice

training closely related to any action program.

5. Diffusion and Adaptation: Information gained from action
experience in dcaling with a problem should be shared with others
who face similar problems. Information to be diffused should

include: A clear, specific problem statement; the forces involved

in tha problem situation; a description of action taken to change

the forces; results of action including failures as well as

successes; special problems that were encountered; and special

skilla that were needed to carry out particular actions. These
kinds of information make it possible for persons in another
setting to adapt elements of what was tried to their own disgnoses
of their particular problem situations.

Continuous attention to diagnosis ia the cornerstone of the action—

research steps of problem solving. Without complete, accurate diagnosis,
problems in youth work tend to multiply. Fads are accepted which don't
really fit the local situations where they are applied. Potentially good
solutions are abandoned without realizing the slight changes which are
needed to make them work. .Dacisions are made on the basis of people's
ability to argue or on the statua of positions which they hold rather than

on the true facts of the situation. Helpful inmnovations in youth work
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Force Field Technigque for Diagnosing a Problem Handout 7.1

are rediscovered and die repeatedly without being effectively shared as
people don't know yhat to tell or what to ask,

There are probably gseveral reasons why good diagnostic work is not
engaged in very actively by people who work with youth, One is that it

is comparatively difficult to identify clear goals in helping youth to

grow. An engineer can make accurate estimates of the kinds and quantities
of materials he needs to bulild a power dam to produce a given amount of
electricity in a certain setting. It is vastly more complicated for a

youth worker to estimate the kind of experience that will help a group of

children develop a trait, such as interdependence, appropriate to their
innate abilities and tha probable opportunities of their life setting.

It 1s often difficult to get accurate information even when gosls can

be gtated clearly in work with youth.. The midical doctor listans with
his stethoscope; viers with his x-ray machine and analyzes with his
chemical and electronic equipment. Youth workers are only beginning to be
provided with the tools developed by gsocial sclentists to gather the gorts
of dlagnostic data of critical importance to their efforts. These include
gensitivity to feelings, inner values and attitudes; ways to learn of the
perceptions pezople have of each other; and the norma which operate in
groups to influence the behavior of the individuals in them.

An especilally important barrier to becoming involved in good diag-

nostic work 1s simply the lack of awareness of how important and satisfying

such effort can be. Spending time gathering information, thinking about
it, and planning on the basis of it is not a traditional part of the youth

worker's role. There 18 little support or reward for time which is not
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Force Field Tachnique for Diagnosing a Problem Handout 7.1

spent in carrying out action or for time spent in working directly with
youth or in carrying out administrative details.

FORCE FIELD TECHNIQUE FOR DIAGNOSING A PROBLEM

To use this technique, one muat first state a problem in texms of a

clear goal. Ap example will be used to i1llustrate the technique.
Mr. Smith is a youth worker who atates his problem as follows:

Ag an adult working with a group of youth, I'm concerned about
developing interdependence between us. I don't want the youth .
in our group to do things just becauss I suggest thew. On the
other hand, I don't want them to reject ideas just because they
come from the adult. I have a goal for the group of becoming
more open and active in criticizing what they see as helpful

and nonhelpful in my suggestions and of seeking my reactions to
theirs.

Mr. Smith now 18 ready te write out his first force field. He takes

a blank sheet of paper and writes tha general nature of the problem at the

top. He then draws a horizontal line acrose the top. On the left gide of

the line he writes the words forces FOR interdepandence. On the right

side he writes forces AGAINST interdependenca. In the right margin of the

paper he writes the goal which he has specified for his problem, "opem and
active criticism of ideas between the group and me." In the left margin
of the paper he writesa the opposite'of his goal, "no criticism of ideas
between the group and me."

ﬁow he drawe a vertical line down the middle of the page. - This line
represents the way thinge are at the moment with regard to openness and
activeness of criticisem between him and the group. Things are the way
they are at the moment because there i¢ a set of forces pushing from the
left toward openness and activeness of criticism, and an equal set of forces
pushing from the right against openness and activeness. If the forces on
the left become stronger while those on the right stay the same or get
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Porce Field Technique for Diagnosing a Problem Handout 7.1

weakar, tha lina will move toward the right--toward more openness and

activeness. Mr. Smith now must write out what he beliaves to be the

L
1nporta§t forces operating in this situation.

Disgran I presents his first effort at writing out the force field.

DIAGRAM I
Force Fleld No. 1 - Interdspendence Betwean tha Group and Me

forcea FOR forces AGAINSY

Opposite Goal
of Goal

interdependence interdependence

L

youth want to try vouth afruid their ideas

thelr ideas will look poor to sthers 1

No Criti-{ youth want Rood ideas oo | g YOULH used to letting Open and
cism of | from adults adults tell them what Active
Ideas to do Cr:l.t:l.c:l.ellﬁ
Between of Ideas
Us adults want youth to g Youth afraid to criti~ [Between
question and criticlze | clze adult openly s |

adult frequently judgmental
in his criticiems

Mr, Smith waen't very satisfied with his firet effort to draw the
forca field. He suspected there were additional forcas other than
the ones he had thought of. During his next meeting with the youth,
he raised the question of how people felt about discussing each
other's ideas. He asked specifically for their reactions to some
of the ideas ha had recently suggested. Ha aspecially agked them
to share their reactions. They seemed reserved, however, about
giving them. One of them told him privately later, "We just don't
talk about that with adults. I would have sald some thinge, but

the other kids would hava thought I wae baing an apple polisher."

Mr. Smith beliaved he had learned two things from the discussien.
One was that an additional “force for" was to actively ask the
youth for their reactions. Anothar was that there was scme kind
of norm among tha youth about not talking to adults in a way that
would be seen as “apple polishing." This norm appearad to be an
important "force against." He thought maybe the Peer lesdership
of the group yas an important "force against" which was affecting
the way this norm operated in the group.
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Force Field Technique for Diagnosing & Problem Handout 7.1

In Diagram II Mr. Smith has added these three forces to the force field.

DIAGRAM II

Force Field No. 2 - Interdependence Between the Group and Me

forces FOR forces AGAINST

interdependence interdependence
Opposite - |Goal
of Goal .

youth want to try o | Youth afraid their ideas

their ideas will look poor to others

youth want good ideas » - youth uged to lettirg

from adults adults tell them what
No Criti- to do Open and
clsm of Active
Ideas Egglt wants youth to —youth afraid to criti- |Criticiem
Between [question and criticize clze adult openly of Ideas
Us Between

Us

sdult actively asks - _._adult frequently judg-
for youth reactions mental in his criticisms

yovth have norm of not
talking with adults

—gPeer leaders support norm
of not talking with adults

Mr, Smith now did three additional thinge with his force field. FIRST,
he ranked all of tha forces in terms of how important he thought they
were in trying to change the situation. He put a number 1 by that
force field which he believed would yield the most movement towasrd
the goal 1f it could be changed. He put a 2 by the force that he
thought would result in the second greatest amount of movement if
changed, and so forth. SECOND, he rated each force in terms of

how easy he thought it would be for him to bring about some change

in it. He gave each force a rating of hard, medium or easy. THIRD,
he again rated each force, this time in terms of how clear he was
about whether it really was a force. Was he just imagining it to

be a force, or was it really operating? He labeled each force as
clear, partly clear, unclear.

Diagram III presents Mr. Smith's force field at this point,
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Force Field Technique for Diagnosing a Problem

DIAGRAM 111

Handout 7.1

Force Field No. I - Interdependence Between the Group and Me

forces FOR

forces AGAINST :

interdependence

Goal

interdependence
Opposite
of Goal

(clear) (3) (easy)
youth want to try
their ideas

(partly clear)(6) (medium)
youth wants good :I.deas._
No Criti-{ from adults

cism of
Ideas
Between (partly clear)(7)(eaay)
Us adult wants vouth to
queation and criticize

(partly clear)(4)(medium)
adult actively asks
for youth reactions

=

(medium) (10) (unclear)
youth afraid their ideas

will look poor to othars

(easy) (9) (clear)
outh uged to letting

adults tell then what
to do

Open and
Active

(medium) (8) (partly clear)] of ldeas
youth afraid to criticizel Between

adult openly Us

(hard)(5) (partly clear)
adult frequently judgmental

in his criticism

(hard) (1) (p.xtly clear)
youth have norm of not

talking with adults

(medium) (2) (unclear)
peer leaders support norm of

not talking with adults

Now, Mr. Smith had a plicture of what he thought was going on in his
problem situation. The most important thing that stood out to him
wae that he wvas not very clear about some of the forces which he
guessed to be important. He went back to the youth to get more
information about forces that were not clear. He got this informa-
tion both through discussions and by using questionnaires. The
force which he had ranked 83 most important seemed so complex to him
that he wrote out a force field diagram about it!

This helped him to identify further forces and questiona he neceded
to discuss with the youth. Mr, Smith also began to conaider vays

he could alter som:a of the forces.

He put some of these alternatives

185

194

Criticiam]




Force Field Technique for Diagnosing a Problem Handout 7.1

into action. His efforts to get information from the youth to
determine the force fields turned out to be an action plan in
itself which proved helpful. Mr. Smith found the group changing
in the direction of his goal.

At the end of gseveral weeks, Mr. Smith found it helpful to look
back over his efforts. He could note the changes which had occurred
in his force field over time. He knew that his current force field
diagram was much more accurate than his first attempts had been.

It was based on careful data gathering. He had gathered some kinds
of data geveral times so that he could see evaluatively how some

of the forces had changed in response to the action efforts which he
and the youth had worked out. Most exciting to Mr. Smith was his
discovery tnat he could share the force field technijue with the
youth. Now they were working together on diagnosing goal situations,
planning action for the group and evaluating the reasons for success
and fallure.

SUMMARY

A person applying the force field technique in diagnosing a problem and/or
deriving the most appropriate solution will have completed the follewing
process steps:

1. Identified a problem/goal

2. Stated a problem applying all criteria

3. Listed forces for and against in proper form

4. Rated forces in numerical scales

5. Ranked forces in numerical scales

6. Gathered data about problem

7. Evaluated data and derived other forces, etc.

8. Derived and stated appropriate solution strategy

9, Evaluated solution effectiveness

SUMMARY FOR CRITERIA OF RANKING AND RATING

Ranking

A, Importance 1s defined as significance. How important or
significant is a force in ylelding the most movement toward
the goals?

A. Strength refers to resistance to change. How strong 1is a
force in changing a situation? Is it hard, medium or easy?

B. Clarity refers to evidence. What evidence is there that it is
a force? How clear 1s it that it is a force? 186
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SUBSET 8 - 63 Minutes
DEVELCPING A PROBLEM FOCUS

NOTES TO PARTICIPANTS

The key to this exercise i8 for participants to develop a problem

focus that meets the stuted criteria. For some, this 15 a tough
job. Encourage them to keep working on ic.

LEADER PREPARATION

1. Newsprint or overhead transparency of schedule of activities for
Subset 8

2. PARTICIPANT MATERIALS
8.1 Developing a Problem Focus
8.2 Question Types
8.3 Categorizing Questions
8.4 Criceria and Guidelines for Building a
Problem Focus

One set of NCR paper
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SUBSET 8

RATIONALE MINUTES SCHEDULE
1) 3 a) Introduce Subset 8;
show SCHEDULE OF
ACTIVITIES
b) Psrticipants need a 6 b) Ask participants
definition of a problem to read HANDOUT 8.1.
focus before they can Developing A Problem
develop their own. Focus, and
HANDOUT 8.2, Question
Since the focusing Types.

question to be uged is

of a specific nature, the
participante will need to
be agble to differentiate
different queation types.

c) 10 ¢) - Give directions for
HANDOUT 8.3,

Categorizing
Questions.
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Developing A Problem Focus SUBSET 8
LEADER INPUT
a) Inquiry to be productive, must have a topic or focus. The focus

b)

setting move 1s intended to identify such a topic. Once students
become aware that inquiry is a legitimate and valued process for
learning in the classroom and once the conditions are established,
students will identify their own problems for inquiry. Initially,
however, the teacher needs to provide several problem focuses 4s

8 means of establishing the conditions and as a way to make it possible
for students to begin using the inquiry process for developing

personal knowledge in the classroom.

The objective for this exercise i1s for each participant to develop
a problem focus containing a real~life problem event and a focus«

ing question. THE PROBLEM EVENT SHOULD CONTAIN A CONTRASTING
SITUATION, AND THE FOCUSING QUESTION SHOULD BE A CONVERGENT QUESTION.

You will be: 1, Reading a description of a problem focus
2, Differentiating question types
3. Reading examples of problem focuses
4, Developing your own problem focus

To begin, you will be reading HANDOUT 8.1, Developing a Problem
Focus, and 8.2, Question Types. When you finish reading, be able
to name to yourself the different question types. (Time 6 minutes)

HANDOUT 8.3 asks you to classify a number of questions as description,
explanation, expansion or evaluation. When you finish classifying,
an Answer Sheet 1s provided to check your answers, If you disagree
with an answer on the answer sheet, discuss it with & member of your
trio. {(Time 10 minutes)
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SUBSET 8

d)

e)

£)

RATIONALE

Parcticipanta nead to be able
to develop their own problem
focyses for the clasaroom if
they are evar to apply work-
shop learning in othar
aettinge. Furthar, if
participants are to use
their workshop learning and
make changes in their ownm
classroom ~ehavior, they
will need t¢ be able to
identify and provide events
for inquiry.

Participants are capable
of determining if a
problem focus meets the
stated criteria and will
2rovide feedback data

t4 the writer of the
problem focus.
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d)

e)

£)

SCHEDULE

Refer to HANDOUT 8.4,
Criteria and Guidelines
for Building a Problem
Focus; give directions
for building a problem
focus and for checking
with a partner from the
small group.

Ask participanta to
check development
with partner.

Give directions on
use of first problem
focus and continual
development of others.




Developing A Problem Focus SUBSET 8
LEADER INPUT
d) HANDOUT 8.4 explores some guidelines for developing a problem focus

£)

and provides examples developed by previous workshop participants,
Read over the information and start bullding your own problem
focus using the NCR paper provided.

Pick a toplc, curriculum area or subject you are interested in
and know something about. It helps 1f the topic you select

1s of interest to the age group of pupils with whom you will be
practicing. Then, begin to identify some events within tlie topic
that have contrasts. Use an explanation question to pinpoint the
contrast.

After you have had a chance to work for 30 minutes, I'll ask that
you check your planning and your idea with another member of
your small group. CHECK WITH HIM TO MAKE SURE THAT YOUR PROBLEM

FOCUS IS MEETING THE ESTABLISHED CRITERIA. Identify for him
the kinds of help and suggestions you need.

Go ahead and begin by reading HANDOUT 8.4. (Time 30 minutes)

Stop your development work for the time being and take 10 minutes
to check your planning with a member of your small group.
Indicate to him the kind of help he can give. (Time 10 minutes)

You will be using the problem focus just developed in the next
exerclse. At this polnt it may be in very rough form. You

may be lacking some visuals or materials needed to make it
complete. Or you may be still working to get a good event with
a contrast. However, you will use it in yhatever shape it 1is.
You will be trying it out with your small group here in the
workshop. Thils way, you can get a feel of how others respond

to the problem focus and begin to use some tactical moves in
response to the inquirers. It may be that your problem focus
will be given verbally. This is fine.

You will need to develop four problem focuses for use during the
workshop. Since their use in the workshop will be spread out
between now and the end, you have time to continue developing and
revising your efforts. You may find it desirable to consult some
of your own planning guides or texts. Observing the classroom
for questions that students railse 18 often frultful. Check to see
that your problem focuses meet the stated criteria:

1. Event With a Constrast
2. Explanation Focusing Question
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DEVELOPING A FROBLEM FOCUS Handout 8.1

Inquiry is occurring when:

1. Students are explaining a cause-effect relationship
2. Evidence (data) is valued as the basis for judgment
(theory)

But students have to be developing explanations about something: there
mugt be a situation that needs explaining. This exercise is to
demonstrate how such a situation can be developed and presented for
classroom inquiry. The situation 1s called a PROBLEM FOCUS. Students
are very able to ldentify their own situations to explain. They do it
all the time eXcept they usually don’t have much chance for this in the
classroom. So, to make it more likely to happen in the classroom, the
task here 1s to learn how to develop problem focuses and present them
in the classroom. Eventually, once students get the idea that the
classroom 1s a place where one inquires, they will identify their

own problem focuses and the teacher can joln in the fun of develop-
ing his own explanation, along with all the other students.

The problem focus has two parts, the EVENT and ‘the FOCUSING QUESTION.
The event is nothing more than a "happening" containing contrasting
situations, events or circumstances. It is selected to be '"real life"
(events need to be concrete, especlally for young children) and within
the understanding and interest of the student group. It identifies the
context of the "happening" and sharpens the Scope of the inquiry topic.
The contrasting elements within the event are included to present a
discrepancy which becomes intellectually and psychologically unsettling
or puzzling. Thus, an event 1s something that students are interested
in ad recognize. It identifies the toplc for investigation and
stimulates the students to take actilon.

The focusing question accompanies the event and is asked after the
presentation of the event, It 1Is put to the students to pinpoint the
contrast within the event and to illuminate the meaning to be generated
through inquiry.

For an example, see the problem focus containing an EVENT and a
FOCUSING QUESTION which appears on the next page.
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Developing a Problem Focus Handout 8.1

TEACHER
EVENT: Identifies "Health Department officials were
happening and attempting to determine the 1ncrease
contains of the mouse population in an old,
contrasting downtown office bullding. Each day
sitvation. they placed 250 grams of food in the

building where the mice could get it.
Live traps yere placed throughout the
building and baited. By counting the
number of mice trapped each day they
could compute the increase or decrease
of the population. After two weeks,
the mouse population increased steadily
until at the end of eight weeks, the
population had tripled. However,

for the next ten weeks the mouse

PROBL EM population remained the same."

FOCUS

Size of =
Population |
02 4 6 8 10 12 14 16 18

FOCUSING QUESTION: Time (weeks)
Pinpoints the
contrast and "Why did the mouse population grow
illuminates the steadily and then stop?"
meaning to be
generated

through inquiry

The focusing question the teacher uses fs a critical part of the problem
focus. The intent of the focusing question 1s to pinpeint the conflict
within the event and define the meaning to be generated through inquiry. Our
definition of inquiry clearly establishes the meaning to be generated:

1. Explanation of a cause-effect relationship
2. Evidence (data) used as the basis for judgment (theory)

In the example above, the teacher did not asit as a focusing question, "How
much more did the population increasz from the second to the eighth week
and from the eighth to the sixteenth week?" Although the question would
have helped to pinpoint the contrasting situations in the event, it would
not have illuminated the kind of meaning we are generating through inquiry.
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Developing 8 Problem Focus Handout 8.1

This question does uui a8k students td deal with a cause-effect
relationship using evidence as a basis for judgment. It calls only
for the recall or identification of a speci. > fact or plece of
information. Nor would the question, "Do you think this study was
impor tant?" have served as a focusing question. Actually, this !
question fails on both counts. It does not directly reveal the
contrasting situations in the event. And more important, it does

not allow studenta to generate the esaential meaning of inquiry.

The question simply aaks for a statement of personal choice.

The FOCUSING QUESTION, to a large extent, determines whether or not

inquiry is to take place. We are going to look at question types as
a starting point in developing a problem focus.
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QUESTION TYPES Handout 8.2

Gallaghar and Aschnar have developed a system which identifies four
catagories of questions asked bY teachara.

DESCRIPTIVE QUESTIONS: These questions ask for racall of specific
facts, information or descriptions, involving rote memory, or
obaervation on the part of the student. Studenta ara askad only
to give it, not do anything with it.

1. what is the capitel of Oragon?
2. What kind of automobile do You cwn?
3. What did you see in tha picture?
4. What are the major products of Oregon?
EXPLANATION QUESTIONS: These are questions which call for analysis

and integration of information and/or data that ie given, remembered

or generated. The answer to this type of question requires the
logical use of information or fact as data in building and testing

theories and explanations.

1, Why is Salem the capital of Oregon?

2. Why do more people own Forde than Lincolns?

3. Why are the animals different colors?

4, Why is timber Oregon's major industry?
EXPANSION QUESTIONS: These are questions which call for creativity
and imagination. They do not call for necessarily logical answers,
but free the student to use whatever information he wants in ways

that he feels 17 relevant.

1, What would happen if Oregon were to choose a new capital
aite?

2. What would You do to hava more people buy Lincolna?

3. What might the schools do to keep some animals from
becoming extinct?

4, What might Oregon do to improve its economy?
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Question Types Handout 8.2

EVALUATIVE QUESTIONS: These are questions that deal with "judgment,
value and choice.” The student states his preference based upon his
values. He can respond with a yes or no.

1. Would you prefer to have the capital of Oregon in
Salem or Portland?

2. Do you feel the new car colors are attractive?
3. Do you feel that big game hunting should be abolished?
4., Should Oregon share its water with California?

Gallagher and Aschner indicate that the kind of questions asked by the
teacher determines the type of student response.

DESCRIPTIVE QUESTIONS solicit recall or observational
responses of information, fact or descriptions.

EXPLANATION QUESTIONS solicit theorizing responses calling
for the uge of information or fact to establish logical,
causal relationships,

EXPANSION QUESTIONS solicit exploratory responses calling

for the use of information or fact in creative or imaginative
ways to build new relationships.

EVALUATIVE QUESTIONS solicit responmses which reveal a personal
bias ox preference based on the individual's values.
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CATEGORIZING QUESTIONS Handout 8.3

Place each of the teacher questions below into one of the following

categories:

DESCRIPTION
EXPLANATION
EXPANS ION .
EVALUATION &

After you have classified the questions, use the attached answer sheet
to help assees your efforts.

1'

11,

12,

13'

14.

15.

16'

17.

18,

19'

20'

What 19 4 times 2?
Should students of this school promote racial integration?

What could be done to eliminate the garbage problenm
in New York? 5
4

In what state is Crater Lake?
Why does the alir feel cold?
What would you do to increase food production in Asia?

What form of transportation would you use to travel
around the world if you had your choice?

What is the largest city in the South Pacific?
Why do Arabs wear long flowing robes?
Why are the Rockies so jagged and steep?

How would you change the story to make the reader feel
afraid?

Do you like the painting?
What colors are in the French flag?

Do you think Congress should change the deaign of the
American flag?

Vhy did he murder his wife?

VWhy did he drop out of school?

Why does Jim always come late to class?

What is this object called?

What would you do to keep the Columbia River from flooding?

Which do you prefer, essay exams or true/false exams?
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ANSWER SHEET FQR

Handout 8.3

CATEGORIZING QUESTIONS

10'

11'

DESCRIPTION
EVALUATION

EXPANSION

DESCRIPTION

EXPLANATION

EXPANSION

EVALUATION

DESCRIPTION

EXPLANATION

EXPLANATION

EXPANSION

DESCRIPTION
EXPLANATION
EXPANSION
EVALUATION

Teacher 1is .asking for recall of fact.

Teacher is asking for judgment based on value; would
change to EXPANSION if teacher asked, "What would you
do to promote racial irtegration?"

Teacher 1s asking for creative ways of handling a
sltuation which calls for use of information and facts
of situation; would change to EXPLANATION 1f teacher
asked, "What caused the New York garbage problem?"

Teacher is not asking student to do anything with facts;
asking only for recall of fact.

Teacher 1s asking for logical explanmation; would change
to EXPANSION if the teacher agsked, '"What could be done
to make the air feel warmer?' Would change to EVALUATIVE
if teacher asks %, "Do you like the cold?” Would change
to DESCRIPTION if teacher asked, ''What was yesterday's
temperature?”

Teacher 18 asking student to explore creatively ways of
dealing with a situation; would change to EXPLANATION
1f teacher asked, '"Why is there a shortage of food in
Asia?"

Teacher @s asking for student preference based on his
values; would change to EXPLANATION if teacher asked,
"Why do most people tour the world by air?”

Teacher is asking for recall of a fact or report of an
observation (like of a map).

Teacher 1s asking for students to use information to
explain.

Teacher 1s asking for a logical explanation based,on
information that the student would have to use.

Teacher 1s asking for imaginative use of relationships
which may not be logical or conventional in relstion to
grammar, syntax or structure.
if teacher asked, "Why does this passage make you feel
afraid?"”
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Apswer Sheet for Handout 8.3
Categorizing Questions

12. EVALUATIVE Teacher is asking for student's preference or choice;
would change to EXPANSION if the teacher asked, "What
would you do to create a stronger line in this picture?”
Would change to EXPLANATION if the teacher asked,

"Why does a Miro painting sell for more than a Larry
Schwartz painting?”

13. DESCRIPTION Teacher 1s asking for recall of a fact or to describe
what 1s being observed.

14, EVALUATIVE Teacher is'asking for the student's personal preference;
would change to EXPLANATION if the teacher asked,
"Why are people against changing the design of the
American flag?" Would change to EXPANSION if the teacher
asked, "What would happen if the United States changed
the design of its flag?"

15, EXPLANATION Teacher 1s asking for use of information to explain cause.
Would change to EXPANSION if the teacher asked, "“How
could the murder have been prevented?"

16, EXPLANATION Teacher 1s asking students to gather facts and information
which caused dropout., Would change to EXPANSION 1if the
teacher asked, "What would you do to prevent student
dropouts?" Would change to DESCRIPTION 1if the teacher
asked, "How many students dropped out of high school in
19687"

17. EXPLANATION Teacher is asking for logical explanation requiring use
of information and facts; would change to EXPANSION if
the teacher asked, "What would you do to have Jim come
to class on time?" Would change to EVALUATION if the
teacher asked, '"Do you like this class?" Would change
to DESCRIPTION if the teacher asked, "How many times
was Jim late this year?"

18, DESCRIPTION Teacher 1s asking for recall of a name or label.
19, EXPANSION Teacher 1s asking for creative use of information and
. facts. Would change to EXPLANATION if the teacher
asked, "Why does the Columbia flood some years and not
other years?"

20. EVALUATIVE Teacher 1s asking for personal choice.
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CRITERIA AND GUIDELINES FOR Handout 8.4
BUILDING A PROBLEM FOCUS

It is the EXPLANATION question that becomes the focusing question for
the problem focus. Thie 18 the kind of question that calls for students
to develop a cause-effect relationship.

Below are some problem focuses that previous workshop participants

developed. These meet the criteria of a problem focus. The criteria
are: - -

1. An event with a contrasting situation(s)
2. A focusing question which is an explanation question

It is important to note that in problem focuses developed for young {primary)
children, ‘the event should be concrete. That is, the children can use their
senses to gather data. This seems critical. Where children are presented
events in symbolic form, like talking {language) or in other abstract forms
like a drawing, chart or picture they are limited in what they can do to
gather data. Under these circumstances they can only gather data through
language. This is difficult for them. However, when they can get their
hands on things it is a different situation. Here, the teacher may not

get the verbal data generating actions but will find children gathering

data with their hands, ears, eyes, etc.

Also notice that where the teacher presents a problem focus only through
language (talking), the language he uses is descriptive (e.g., Items 4,

11, 12). That is, he uses words to describe accurately the constituent
elements of the event. He does not use words that are inferential or judg~
mental, Descriptive language was used to convey the school anecdotes

in Subset 6. Words such as bad, defiant, rowdy, cheater, dependent, etc.,
were not used. These words are not descriptive of what is going on in

an event. These words are inferential and judgmental.
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SAMPLE PRGBLEM FOCUSES Handout 8.4

1., Junfor High School

The clags had been out on six different occagsions during the year
observing a small farming operation. The teacher asked the group to
watch the irrigation operation yhere they were siphoning water out
of a nearby stream. The studenta noticed that during the winter,
the siphon was placed near the bottom of the stream. During the
summer, the siphon was placed almost on the surface,

The teacher asked the students to explain:
Why does the farmer have his siphon at one level of the
atream in the winter and at a different level in the summer

instead of just leaving it at one level?

(This problem focus grew directly out of the students' experience.
The teacher simply used the concrete event as a problem focus.)

2. First Grade
The students had been observing different animals, particularly
their teeth, They noticed that teeth of the dog, cat, human, horse,
cow, mouse were different.
The teacher raised the question?
Why are the teeth so different?
{(This problem focus grew directly out of the students' experience.
The teacher simply used the results of their observations to identify
a problem focus.)
3. Sixth Grade
The teacher brought in a newspaper article and picture showing a

record size cabbage had been grown in Alaska. The cabbage was
two and one-half feet in diameter.

The teacher asked:

How would you explain a cabbage of this size being grown in
Alaska?

{For youngsters living in the Matanuska Valley this would not be
too discrepant. However, for the youngsters who encountered

the problem focus in the workshop and for the teacher who used it,
the event was discrepant on two counts: first a cabbage that size
and, second, a cabbage that size coming from Alasks.)




Sample Problem Focuses Handout 8.4

b,

Sixth Grade
Teacher aaid the following to the group:

For more than 150 years the capitol city of Brazil had been Rio de
Janeiro. In 1956 a new capitol city was begun 150 miles from the
nearast road or railroad.

Why did Brazil build a new capitol city?
High Scheol
The teacher passed out mimeographed copiea of the poem, "Do Not Go
Gentle Into That Good-Night" by Dylan Thomas and asked the students
to read it.
The teacher raised the question:

Why did he bother to write this?
(Some argued that this problem focus failed to meet one of the
criterion, that of having a contrast within the event. Others

argued that the event, the poem, when juxtaposed with other written
material or with other poems, is in itself a contrast,)

Third Grade

The teacher, referring to the chalkboard, says:
There are two columns of words on the chalkboard. I took
them from the papers you did yesterday. In Column A the

words are spelled correctly. In Column B the words are
spelled incorrectly.

A B
stopped carryd
poked runing
painted peckked
patted peepped
cutting diging
bending bating

Why are the words in Column B spelled incorrectly and
those in Column A spelled correctly?
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Sample Problem Focuses

7'

Upper Elementary
Teacher explained to the class:

T™wo boys were given this problem. "Here are some rows

and columns of numbera. Down below are some problems to
golve using these numbers and others that you may want to

add. Look at number 1 so that I can explain how the
problems work. The problem says that you begin at 2 and
g0 in ‘the direction of the arrow, 2 more numbers. This

would take you to 4. You see, the direction of the arrow

tells you which way to go and the number in parentheses
tells you how many more numbers you move to. So now you

are on 4 and you go up 3 more numbers. This puts you on 22,
Then you go down 1 more number. Now you are on 16. Then,
left 2 more nuabers and you land on 14. Fourteen is your
answer and you write it in after the equal sign. Now work

all the problems and then tell me how you did them."
19 20 21 22 23 24
13 14 15 16 17 18
7 8 9 10 11 12
1 2 3 4 5 6
Problems:

14

1 2=, b &), § @, =@
2. 8 § W,===), § @,
3.5 W@, § W, =)

ELE NORY FORINE) -
5. 23 * (2), W (&), —==(2) .
6.6 b ), 7 ¥ O,

After the boys had worked the problems they explained to the teacher
what they had done. One boy said that in order to work some of the
problems he had to write in morenumerals. The other boy said he

could work the problems without writing in the other numbers.
boys got all the problems correct.

The teacher then raised the question:

Why could one boy work the problems without writing in
additional numerals? .
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Sample Problem Focuses - Handout 8.4

Bl

10.

’ 11.

12.

Primary

The students had the use of a magnet and a variety of small objects
such as paper clips, plastic hairpins, coins, rubber bands, washers,
juice can tops and thumb tacks. They were asked to see what the
magnet would pick up.
The teacher raised the question:

Why does the magnet pick up some things but not others?
High School Geography

The teachér had 8 large map showing the forrested areas of the
United States.

The teacher raised the question:
Why are there so few trees on the Great Plains?
Adult Homemaking Class
Two of the students had made angel food cakes. One of the cakes

had turned out to be high, light and round. The other cake was
caved in on one gide and soggy.

The instructor raised the question?

Why did one cake get high and round and the other one flat
and soggy?

High School and Adult Education
The teacher said:

An earthworm's heart works at 17 beats per minute

A toad's heart at 45 beatz per minute.
A mouse's heart at 624 beats per minute
An elephant's heart at 37 beats per minute

Why does the mouse's heart beat so fast?
Adult Bducation
The teacher said:

On the gixcth of August, 1945, the United States dropped a
single atomic bomb on Hiroshima, Japan. 1t exploded with a
force equivalent to 20,000 tons of INT. Some 84,000 persons
died ag a result of the blast. When the bombing was

ordered by the then President of the Umited States,

204

213




Sample Problem Focuses Handout 8.4

Harry S. Truman, he had information the Japanese Government
was willing to negotiate a peace settlement with the Allies.
This information had been obtained by US intelligence
agencies which had been able to decipher the secret Japanese
diplomatic code as early as 1941,

Why was the decision made to use the bomb?
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SUBSET 9 111 Minutes
USING ALLOWING INQUIRY MOVES

NOTES TO LEADERS

At Activity (c), make sure each observer knows how he will be tallying.

LEADER PREPARATION

1.

2,

3.
4,
Se

6,

7,

Newsprint or overhead transparency of schedule of activities for
Subget 9

Tape recorder with TAPE C-II ready to play right before the teacher
presents problem focus

Pulse glasses available
Inquirer letter/labels ready for distribution
Arrangements completed for participantes to work with students

Chart or overhead tranaparency of group seating arrangement for
making tape, page 386

PARTICIPANT MATERIALS

9.1 Directions for Observer Guide

9.2 Obgerver Guide: Inguirer Actions and Appropriate
Leader Response

9.3 Directions for Completing Time Interval Sheet
9,4 Producer's Time Interval Sheet

*
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SUBSET 9

RATIONALE MINUTES SCHEDULE

a) Participants need to 3 8) Introduce Subset 9.
have a "safe” try at Show SCHEDULE OF
using their own ACTIVITIES.

problem focus in
order to assess how
effective it is with
a group of inquirers.

b) At this point, participants 3 b) Refer to HANDOUTS 9.1
are ready to look at the and 9.2} allow
appropriateness of teacher participants to read.
response in relation to
inquirer actions. The Get TAPE C-I1I readv.

observer guide will make it
possible for them to report
accurate teacher, student
behavior.

¢) 6 ¢) Give directions for
uging Handout 9.2,
Play first 5 minutes
of Tape C-1I for
practice.
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Using Allowing Inquiry Moves SUBSET 9

a)

b)

c)

LEADER INPUT
For this exercise each psarticipant will:

1. Present his first problem focus to members of his
small group for inquiry and practice using only
allowing inquiry moves in response to inquirers

2, Use a gulde sheet to assess the degree to which the
leader responds appropriately to the inquirer actions

3. Receive feedback on the degree to which he was able to
respond appropriately to inquirers

The leader is attempting to gain akill in using only the allowing
inquiry moves in respouse to inquirer actions on a problem

focug which he has developed. This is a practice sessaion before
making a practice tape in the classrocom.

Observers will be trying to tally as accurately as posgsible

the appropriateness of the leader responses. They will report
their observstions to the leader. In this manner the leader can
make decigions about what he will continue to do or what he will
change as he practicee with students in the classroom.

Observers for this exercise will be using HANDOUT 9.2. Directions
for ite use are on HANDOUT 9.1, YOU WILL NOTICE THAT THE KEY
TASK OF THE OBSERVER IS TO JUDGE IF THE LEADER RESPONSE IS
APPROPRIATE TO AN INQUIRER ACTION. The observer must listen and
identify the inquirer action. Then, he must listen and identify
the leader response. Take 3 minutes to read over the directions
and the guide.

[Prepare TAPE C-II to gtart where the teacher is presenting the
problem focus.] {(Time 3 minutes)

So that you can get some practice using the Obgerversg Guide, we

will play the first 5 minutes of Tape C-II and let you try tallying. You
can begin with the first student action on the tspe. Since

there 1s no way of identifying the inquirere on the tape, do

not be concerned with the columns marked Inquirer A, B, C, D.

Do all coding in the Inquiver A column.

[Stop the tape after each inquirer-leader response to let
participants tally on Handout 9.2.] (Time 6 minutes)
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SUBSET 9
RATIONALE MINUTES SCHEDULE

d) 2 d) Explain lealer,
observer, inquirer
tasks in small groups
and explain rotation
procedure within esch
small group.

e) 3 e) Ask participants to
set up small groups,
prepare tape recorders
and get letter/labels
on inquirers.

f) Participants need another 7 f) Begin first practice
safe try at using the round.
allowing inquiry moves
with their own problem
focue, before working in
the claasroom. This
practice will result in
increased confidence and
skill in responding to
inquirers.

g) 8 g) Stop inquiry and ask
observers to report.
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Using Allowing Inquiry Moves SUBSET 8

d)

e)

£)

g)

LEADER INPUT

The small groups will work just as they did in Subset 6 where they
were using the anecdote a8 a problem focus. There will be three
tasks in each group: leader, observer and inquirer. The leader
will be presenting his problem focus and practicing appropriate
respouses to inquirer actioms, using only the allowing inquiry
moves. Those In the task of inquirer will respond to the problem
focus as they see fit. The observers will use the guide you've
Just reviewed. For each practice round, there will be 1 leader,
2 observers and the remainder of the group will be inquirers.
Inquirers will wear the letter/labels so observers can tally
individval actions. Leaders should identify inquirers by letter.
Each leader will be tape recording his practice efforts; he
should arrange his group to get a clear tape.

For each round there will be 7 minutes for inquiry and 8 minutes
for observer reports. Tallying by individuval inquirers will
enable the observers to compare their tallles more accurately
and will help the leader pinpo? it specific responses for

further analysis.

Take 3 minutes now to set up your small groups. Arrange your
chairs in a horseshoe so the inquirers will be¢ within arm's length
of the leader. A leader for the first round should volunteer and
the inquirers should pin on their letter/labels, Tape recorders
should be ready to go. [Refer to chart or transparency for diagram
of small group structure.] (Time 3 minutes)

Leaders for the first rourd, please begin. (Time 7 minutes)

Stop. One observer should report to the leader followed by the
second observer. Observera report by reading down their
observation guides, informing the leader of appropriate and
inappropriate responsea and to whom the reaponses were made. They
should also report on Item 6 of the directions, '"Did the problem
focus meet the stated criteria?"

Where observera differ widely, they should ldentify the inquirer to
whom the responses were made and locate the incldent on the tape.
All members of the small group could then respond to the incident,
attenmpting to clarify what really took place. Observera ahould
give their obaervation guides to the leader and the leader should
keep his tape. He will use both the gulides and the tape to analyze
his efforta. (Time 8 minutea)
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SUBSET 9

RATIONALE MINUTES SCHEDULE

h) 7 h) Stop observers and ask
participants to shift
tasks for the second
round,

i) 8 i) Stop inquiry in che
second round and agk
observers to report.
(Repeat the reporting
directions.)

i) 15 j) Stop observers and ask
participants to shift
tasks for the third
round. Observers
report after 7 minutes.

k) 45 k) Repeat procedure for
remaining rounds,
stopping to ask for
observer's report and
to start next round.
Have break after
third round.

1) 2 1) Call participants
together.

m) Participants are ready 2 m) Give directions for
to try their first participants to tape
tape in the classroom. their efforts while
The Cbserver Guide will working with students
enable the participant and preparing the
to assess his own producer's time interval
efforts and provide sheet. (Transparency,
data necessary for him page 391)

to improve his efforts.
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Using Allowing Inguiry Moves SUBSET 9

h)

i)

)

k)

1)

m)

‘LEADER INPUT

Observers, please stop reporting. It is time to shift tssks for
the second round. (Time 7 mlnutes)

Stop. Observers, please report. (Time 8 minutes.)

Observers, plesse stop reporting. Now, rotste tasks in each
group for the third round. (Time 15 minutes)

[Start and stop inquiry and observer reports for each of the
remaining rounds. Provide 8 break sfter the third round.]
(Time 45 minutes)

Let's 8ll meet together &8 & group again.

Your n~xt tesk will be to produce & tape recording of yourself
where you are allowing students to inquire using only the allowing
inquiry moves. The tape need only be 15 minutes. You may use 8
problem focus that you developad here in clase or you may use

one of the pulse glasses. You will ba bringing the tape you
produce back for the next workshop activity. Members of your

trio will listen to your tape with you and, using an observer
guide similar to the one just used, report to you on tha degree

to which you were able to respond appropriately. In order for
observers to identify the portions of the tape for which they are
tallying, will you, after making your tape, listen to it and
complete the Producar's Tima Intarval Sheet, HANDOUT 9.4,
Diractions for completing this shaet sra on HANDOUT 9.3. Have
your tape and the time interval sheet ready for the naxt activity.

After listening to your tape to complate the producer's time interval

sheet, you may wigh to liatan to it again using Observer Guide,
HANDOUT 9.2.

PRACTICE USING YOUR RECORDER PRIOR TG MAKING YOUR TAPE. A TAPE THAT
CANNOT BE HEARD WILL BE OF LITTLE USE. TO GET A GOOD RECORDING,
ARRANGE STUDENTS AS YOU HAVE ARRANGED YOURSELF HERE IN THE ENACTMENT
LESSONS. [Show chart of group arrangement.
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DIRECTIONS FOR OBSERVER GUIDE

Handout 9.1

Read down tha first column to become familier with the inquirer
actions.

Read down the sacond column to become familiar with the appropriate
leaadar responses.

Obsarve tha intaraction between etudent and leader:

a.. Idantify the action of a specific student from the
firat column.

“b. Judge appropriateness of the leadar response to student
action.

[Is the leader response one of those adjacent to the
identified atudent response?

Tally appropriatenesa of the leader response in the coiumn
identifying the corract inquirer.

a. Use a plus sign (+) if the lesder rasponse is appropriate.

b. Use & minus sign (~) if tha laader responsa is
inappropriate.

Proper tallying is important bacausa:
a. All observer(s) tallies will ba compared.

b. Leadars naed to ba awara of tha appropriateness of
their raaponse to student actions-

Conslder corralation of problem focus with established criteria:
Does the problem focua maet tha established criteria?
Yea

No Identify tha areaa whara tha problem
focus does not maat tha astablishad
criteria.
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OBSERVER GUIDE: Inquirer Actions end Handout 9.2
Appropriste Leader Responsas

APPROPRIATE
INQUIRER ACTIONS LEADER RESPONSE {Inquirer [Inguirer Clinquirer D
EXPLANATION ACTIONS: CLARIFYING .
The student makes an ACCEPTING
analogy, neceseity STRUCTURING

and/or synthesis stace-
ment about the problem
avent.

VERIFICATION ACTIONS: CLARIFYING
The student verifies RESPONDING TO
an event, object, DATA PROSE
condicion of object

end/or property of

object which relstes

to an tdentiffed fnguiry

problem focus.

EXPERIMENTATION ACTIONS: CLARIFYING
The studant axperiments  RESPONDING TO
with en event, object DATA PROBE
and/or copdition of object

vhich relstes to an

idencified inquiry focus.

THEORETICAL DATA CLARTFYING
STATEMENT: The etudent ACCEPTING
shares gpn obeervacion, be-

lief and/or off-the-cuff

pradiction while thinking

out loud.

PROBLEM FOCUS QUESTION: CLARIFYING
The student poass a FOCUS SETYING
quastion that identifies

& problem for inquiry.

OTHER atudent bebavior
0ot clesssifisble fn above
categories.

DIFFICULT to hear or.
cannot tell wvhat action
the atudent is taking.
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OBSERVER GUIDE: Inquirer Actions and
Appropriate Leadsr Responses

APPROPRIATE

INQUIRER ACTIONS LEADER RESPONSE fInquirer A H;gm;,; )

EXPLANATION ACTIONS: CLARIFYING
The student makes an ACCEPTING
snalogy, naceesity STRUCTURING
snd/or synthesie etate-

mant about the problea

avent.

Handout 9.2

Indyirer C

Ioquirer D

VERIFICATION ACTIONS: CLARIFYING
The student verifiea RESPONDING TO
sn event, cbject, DATA PROBE
condition of object

snd/or property of

object yhich relates

to en identified inquiry

problem focus.

EXPERIMENTATION ACTIONS:  CLARIFYING
The student experimente  RESPONDING TO
with an event, object DATA PROBE
and/or condition of object

wvhich relstes to an

identified inquiry focus.

THEORETICAL DATA CLARIFYING
STATEMENT: The etudent = ACCEPTING
shares an chesrvation, be-

Liaf and/or of f-the-cuff

prediction while thinking

out loud,

PROBLEM FOCUS QUESTION: CLARIFY ING
The student poses s FOCUS SETTING
question that identifies

s problea for inquiry.

OTHER etudent behavior
oot claseifiable in sbove
categories.

DIFFICULT to hear or
canhot tell what sction
the atudent is taking.
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OBSERVER GUIDE: Inquirer Act:u;us and Handout 9.2
Appropriats Laader Responses

APEROPRIATE
THQUIRER. ACTIONS LEADER RESPONSE Unauirer Alinquizer BlInquirer Cligquirer D)
EXPLANATION ACTIONS: CLARIFYING -
The student makes an ACCEPTING
analogy, nscessity - STRUCTURING

and/or synthesis state-
ment about the problem
ayent,

YERIFICATION ACTIONS: CLARIFYING
The student verifies RESPONDING TO
an evant, objsct, DATA PROBE
condition of object

and/or property of

object which relates

to au ideacified inquiry

problem focus.

EXPERIMENTATION ACTIONS: CLARIFYING
The student experimeants  RESPONOING TO
with an event, object DATA PROBE
ehd/or condition of object

which relates to an

identified inquiry focus.

THEGRETICAL DATA CLARIFYING
STATEMENT: The gtudent ACCEPTING
shares an observation, be-

1lief and/or off=-tha-cuff

prediction while thinking

out loud.

PROBLEM FOCUS QUESTION: CLARIFYING
The student poses & FOCUS SETTING
question that identifies

a problem for inquiry.

OTHER atudent behavior
wot classifisble in above
catagories.

DIFFICULT to heer or
cannot tell what gction
the studant is taking.
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DIRECTIONS FOR COMPLETING THE Handout 9.3
TIME INTERVAL SHEET

Handout 9.4 will be used for the next workshop activity. It will help

identify different time intervals on the practice tape for the observers
while they tally student-teacher responses. During their report to each
producer, the observers will be able to correlate their tally marks wich

‘particular portions of the practice tape.

After your practice tape has been produced, listen to it and then use
Handout 9.4 to divide the tape into five, 2-minute periods.

1. Replay the tape and use the first student response following
the problem focus as the beginning of the first period.

2. Record this statement or question under Time Period 1,
Yperiod begins with." Write enough of the statement
to identify this point on the tape.

3. Using a watch to keep time, allow the tape to run for two
minutes.

4. Stop the recorder and write the statement that denotes
the end of Time Period 1, "Period ends with."

5. Use the next student statement or question on the tape to
identify the beginning of the second time perlod. Write
enough of this statement to identify this point on the
tape, Time Period 2, "Period begins with."

6. Again allow the tape to run for two minutes and record the
statement that ends Time Period 2, “Period ends with."

7. Continue to do this for Time Periods 3, 4 and 5.
Try to have the end of the time period correspond with the end of an
interaction unit between teacher and student. For instance, 1f the

student 18 asking a question or making a statement, try not to end
the time period without getting the ‘teacher's respounse.
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PRODUCER'S TIME INTERVAL SHEET Handout 9.4
Date
Producer's Name
Time Pariod
(Two minutes each) Period Bounderies
1 Period begine with:
Period ends with:
2 Period begins with:
Period ends with:
3 Period begins with:
Period ends with:
4 Period begina with:
Period ends with:
3 Period begins with:
Period ends with:
216




SUBSET 10 56 Minutes
ASSESSING FIRST PRACTICE TAPE

NOTES TO LEADERS .

Leaders ghould make gure trioe are spread out enough 8o recorder noise
from one trio does not disturb another. This may mean the leader must
move around to different trios to etop and start them for various rounds.

LEADER PREPARATION

1, MNewaprint or overhead transparency of schedule of activities for
Subget 10

2. PARTICIPANT MATERIALS
10.1 Directions for Listener Guide

10.2 Listener Guide: Inquirer Actione and
Appropriate Leader Response
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SUBSET 10

RATIONALE MINUTES SCHEDULE

a) Participants must get 3 a8) Introduce Subset 1C.
an asgessment of their Show SCHEDULE OF
ability to use the ACTIVITIES.

allowing inquiry moves
consistent with inquirer
actions if they are to
maintain the conditions
of focus, freedowm and
responsive environment in
thelr own classrooms.

b) Workshop participants can 2 b) Refer to HANDOUTS 10.1
provide one another with and 10.2. aAgk partici-
gsuch an accurate assess-— pants to review,

ment by using the
observation guide.

Some participants will
alraady have generalized
the appropriate teacher
moves in response to
inquirer actions. Others
will reach this generaliza-
tion simply by using the

observation guide itself. .
c) 1 c) Give directions for
using Time Interval

Sheet.

d) The use of two observers 12 d) Give directions for
insures feliability in the trio members to play
identification of teacher practice tapes and
moves, Inquirer actlons for listeners to report.

and in the data reported
to the producer.

218

ERIC 229 |




Assessing First Practice Tape SUBSET 10

a)

b)

c)

d)

LEADER INPUT
For this exercise you will:

1. Play your practice tape in your trio
2. Use a guide to assess the degree to which the producer

of the tape responded appropriately to inquirer actions with
allowing inquiry moves

The objective is to provide as accurate deta as possible to the
producer,

Listeners will be using HANDOUT 10.2 following the directions on
HANDOUT 10.1. The items on the guide are identical to those on
HANDOUT 9.2. However, the column headings for tallying are
revised.

Take two minutes to read the directions and review with the guide.
(Time 2 minutes)

You notice that the listeners will be tallying by time periods. Each
of you have completed a Time Interval Sheet that denctes the different
time periods on the guide. As the producer plays his tape, he will
have his time interval sheet in front of him. As the tape plays, he
will listen to the tape and observe his time interval sheet mso that he
can tell listeners when to begin tallying in another time period
columm. He can talk over the tape to tell them, “Go to the next
column” or he can stop the tape to tell them.

One member of the trio should volunteer to play his tape. He is called
the producer. The other members are listenera and will use Handout 10.2.
Since the listeners are attempting to determine the appropriuteness

of the leader responses, the leader should stop the recorder after each
teacher response to an inquirer. LISTENERS, YOU WILL LISTEN FOR THE
STUDENT ACTION AND IDENTIFY IT. THEN LISTEN FOR THE LEADER RESPONSE AND
IDENTIFY 1T. 1F IT 15 APPROPRIATE, MARK A PLUS (+) IN THE PROPER TIME
INTERVAL COLUMN, IF NOT MARK A MINUS (-). Mark your guide sheets
independently. After listeners mark, the producer starts the recorder
for the next student action and teacher response. You will have 7
minutes for playing a practice tape and 8 minutes for liateners to
report the appropriateness of teacher reseponees.
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SUBSET 10

RATIONALE
d)

e)

£)

g)

h)

i)

220
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MINUTES

d) Continued

)

£)

g

h)

i)

SCHEDULE

Stop tape playing and
ask listenars to
raport.

Stop first round raport
ing and esk trio member
to start sacond round.

Stop tepe playing end
ask sacond round
listenars to raport.

Stop aacond round
raporting and ask
trio wmembar to start
third round.,

Stop tepe playing
and ask third round
listensrs to raport.




Aagesaing First Practice Tape SUBSET 10
LEADER INPUT
d) Listenera should report to the producers one at a time telling the

£)

8)

h)

i)

number of appropriate and inappropriate teacher responses. Vhere
lisceners’ reports differ, the differences should be located on the
handout and traced to the tape by referring to the time interval

where the difference exists. The producer can locate the difference
on the tape. Together, trio members can discuss the appropriateness
of leader responee. The idea is to help the leader complete the
exercise witin a better idea of the appropriateness of his responses.
The listeners give their tally gheets to the producer so he can review
his practice efforts later if he chooses.

{SPREAD OUT SO THE RECORDERS DO NOT INTERFERE WITH ONE ANOTHER. YOU
CAN BEGIN THE FIRST ROUND.]

Check to see that producers are calling out time periods and scarting
and stopping recorders. {Time 7 minuces)

Listenera, please report to the producer.

[Check to see that listeners are reporting properly snd repeat
directions if not.] (Time 8 minutes)

Will the second producer play his tape? (Time 7 minutes)
Liateners, please report to the producer. {(Time 8 minutes)

Will the third producer play his tape? {(Time 7 minutes)

Listeners, please report to the producer. {(Time 8 minutes)

221

232




DIRECTIONS POR LISTENER GUIDE Handout 10.1

1'

Read down the lsft column to beacome familiar with the Inquirer Actioh

Read down the middls colusn to bacoms familiar with the Appropriate
Leader Response iteams.

Listen to ths tape recordings.

e, Identify the actions of a specific student from the list
of items.

b. Judge appropristensss of the leader rasponss to student
actions: ]

In the leadar reasponse one of those adjecent?

Tally appropriateness of the leader response in the proper time
period column,

a. Use & plus (+) sign if the leader responses is appropriatas.
b. Use a minus (-) sign if the leadar responss is inapproprists.
Proper tallying is important because:

4. Tallies from all observars will be compared.

b. Leaders need to be aware of tha sppropriateness of their
. rasponse to student actions.

Consider correlation of problem focus with established critaria:
Does the problem focus meat the established criteria?
Yen

No Identify the areas vhare the problem focus does
not mest the sstablished criteria.
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LISTENER GUIDE: Iunquirer Actions and Handout 10.2
Appropriats Lesder Responsa
APPROPRIATE TALLY: Appropriacs {+)
LEADER Inappropriacs {-)
INQUIRER ACTIONS  AESPONSE '
. Time ime - {me
LPeriod Lireciod 2iPeciod
EXPLANATION ACTIONS:  CLARIFYING
The student mekes an ACCEPTING
acalogy, necessity STRUCTURING
andfor aynthesia
statemant about ths
problem gvant.
VERIFICATION ACTIONS: CLARIFYING
The atudent verifies RESPONDING
an event, object, TO DATA
conditiop of object  PROBE
and/or property of
object which ralsces
to an idencified
inquiry focus,
EXPERIMENTATION CLARIFYING
ACTIONS: Tbe studsnc RESPONDING
experimsnts vith an  TO DATA
evant, object, andfor PROBE
condicion object which
relates to an ldenti-
fied inquiry focus.
THEQRETICAL DATA CLARIFYING
STATEMENT: The ACCEPTING
student shares an
obasrvation. balisf
and/or off-the-cuff
prediction vhile
thioking out loud.
PROBLEM FOCUS CLARIFYING
QUESTION: The atudent FOCUS
poses @ question that SETTING
identifies a problem
for inquiry.
OTHER atudant behavior
wot classifisbla in
abova categories.
OIFFICILT to besr or
caunot tell what accion
ths atudent is taking.
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SUBSET 1N

INDIVIDUAL TRIO MEMBER EATING
NOTRS T0 LRADKRS

It is important that participante understand the ehift in focus. Make
this clear as well as the resson for the shift., Sometimes participante
wiil want to rete items other then those on the ecales. This is OK

as long as they rete the ecale items firet and etay within the time

limits, People have indicated ecme fetigus ¢t this point so it may
not be wise to extend the time limits,

LEADER PREPARATION

1. HNewsprint or gverhasd trensparsncy of echedule of ectivities for
Subset 11

2, PARTICIPANT MATERIALS

11,1 Individual Trio Member Rating
11,2 Listening Skills

12.2 Autonomy: Who Decidea (READING ASSIGNMENT)
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SUBSET 11
RATIOBALE MINUTES

a)

b)

c)

d)

Participants must rely on
one another for accurate,
open fesdback; there is
no "expart” to give it,

Participants need accurata
and open feedback if they
are to essesa their own
grovth and take the
nacesaary atepa for
improvesant,

The ability and wvillingnesa

of the individual partici-
pants to ssasss and confroat
trio and amall group behavior
is directly related to the
amount of lesrning which takes
place in the trio or smsll

group,

Parcicipants will provide
and accept feedback from
one another on the groupa'
effeactivenssa bacause st
this point they resliae
their own akill development
is dependent <n {t,

)

b)

c)

d)

SCHEDULE

Introduce Subaet 11.
Show SCHEDULE OF

ACTIVITIES.

Refer to HANDOUT 11.1
and esk participants

to review it.

Give directions for
uaing. Handout 11.1.

Cive directions for
aharing individual

retings.

icate 8 review of

1.2
necesaary.

may be
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Individual Trio Member Rating SUBSET 11
LEADER INPUT

s) IN THIS EXERCISE WE WILL AGAIN SHIFT THE FOCUS FROM TEACHER
AND STUDENT BEHAVIOR HAVING TO DO WITH FACILITATING INQUIRY TO
BEHAVIOR OF INDIVIDUALS WITHIN THE WORKSHOP LEARNING GROUPS.

One thene of tha workshop is to gsin skill in halping one another
learn. So right now, each person will eseesa his own helping
akills and ahare his easeasment with hia trio membars. In this
manner, individusle and the trio will ba appraised on tha dagres
to which individuals sas themsalves ea skilled in halping otharas
learn as wall as those skilla which ars lacking and need furthar
work.

In the exercise each participent will:

1. Usa a rating scale to rata his own work in the trios
2. Share his own rating with trio mettbars

b) HANDOUT 11.7 is tha rating sheet each of you will use. Take 3
ninutes to review it. (Time 3 minutes)

c) Using the definitions of specific behavior for each of the gcales
given at the top of the sheet, rate yoursalf on the five sceles
at tha bottom of the sheet. (Time & minutea)

d) To ahare individual ratings, one trio membar should volunteer
to atart and read his ratings on gach of tha fiva scales. He
should identify any cartaintias, uncartaintias or unawareness
that he faels in order to make his ratings clear. On the othar
hand, it ia up to tha other mambars of the trio to make certain
they undaratand tha ratings baing given. Lietenare should review
HANDOUT 11.2 and uas these skills to mske sura they understand
tha ratings being given.

Take & minuta to review Handout 11.2. We have practiced using
these behaviors before. { Time 1 minute)
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SUBSET N
RATIONALE
),

£)

g)

227
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MINUTES

15

e)

£)

8)

SCHEDULE

Ask trios to gat
together.

Stert trios.

Stop trioe end give
directions for next
activity.




Individual Trio Member Rating SUBSET N

e)

£)

8)

LEADER INPUT

After you get together in your trios, one member should volunteer

to give his rating first. After tha first msmbar gives his rating
and the listeners ere sure they understsnd, the eecond member of the
trio will give his rating. This same procedure will also bs repeated

for the third member. You will have 15 ninutes for sll members to
share ratings. .

Will & member of the trio begin by sharing hie ratings. Time yourself
so that you all get a chance to share and reapond to each other's
ratings within 15 minutes. [Interrupt aftar 8 minutea, making sure
everyone gets & chance to share his rlti.nu.} (Time 15 minutee)

You all have had an opportunity to report your ratings in your
trios. THIS HAS PROVIDED DATA TO THE TRIO ABOUT THE KIND OF
SKILLS AVAILABLE OR LACKING THAT HELP ONE ANOTHER LEARN.

BEFORE QUR NEXT MEETING, read HANDOUT 12.2. This paper will give you
additional moves which extend your sbility to facilitate cleasroom
inquiry.

Also, AFTER THE NEXT SUBSET, YOU WILL NEED YQUR SECOND PROBLEM
FOCUS. Continue to work to get a problem focus that meets
the criteria. This is very important.
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INDIVIDUAL TRIO MEMBER RATING Handout 11,1

Below are explicit definitions of five behaviors. Base your trio and
small group ratings on those specific behaviors listed to describe esch
topic.

1. Liatening Skills: Works at underatanding what others are seying;
aake othera to repaat; aaks others to clarify. Telle others what
ha haa heard; seems to have understood correctly what others have
said.

2., Speaking Skills: Says things clearly, using words others can under-
atand. Speaks in a way that ia diract and to the point. Agks whet

othars have heard and offers to clarify. Others eeem to understand
correctly vhat he has said.

3. Maintains Group Task: Halpe keep the group on the asaigned task;
mentiona vhan acmeone 1a getting away from the task; atays with the
task himsalf; asks for clsrification of the task,

4. Diasgnoses Group Procesa: Saya when he feela group ia bogged down;
auggeata new procedures for continuing with a task; identifies a pro-
cedure that ia interfering with s task; raisea questions about a
procedura baing uaed.

3. Acts to Maximize Group Teamwork: Saya when ha thinks so&eon‘ 18 being
left out; says when he feels he ia baing halped; tries to give accurate
feedback from guide ghaeta; accepta faadback from guide ghaet.

Rate yourself on each of the following fiva acalea:

1. Liatening Skills F@)i —t 4 } ;Uilahll
2. Sguk:l.gg‘ Skills ,_Qow) } } 4 : 4&3!_:2'
3. -Haintlinig‘ Trio Taak ‘gygg)_i 1 %_ —

4. Diagnosing Trio Procesa Fngl{_ + 1 . —¥BIBE4
5. Acting to Maximize Trio Tasmwork ,(_ng) : — 4 Ikﬂiﬁnll

Whan you have finished, volunteer to shara your individual ratings with the
othara in your trio. Liatenera, make aura you understand tha ratinga being
given. A review of tha matarial on HANDOUT 11.2 may help.
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LISTENING SKILLS

Handoue 11.2

Trio members who are listening to another member's self-rating can
iucrease the possibility for understanding by using the skills listed
below.

1,

Restate what he has heard

Ask if he has repeated
accurately

Ask the gpeaker to repeat
something he has said in
his statement

Ask the speaker to give an
illustration of something
said in his statement

3.

Ask the speaker to define
& word he has used in his
statement
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SUBSET 12 ' 144 Miuutes
FACILITATING GROWTH MOVES

NOTES TO LEADERS

Some participants may be bothered by the words used to deacribe the
Fecilitating Growth Moves. This language will be changed in future
revisiona. PFor the present, however, emphaeie ehould be placed on

the newly defined intentiona of the tescher rethe:r than the language
used to deacribe them.

Where participants disagree with Answer Sheets 12.4 end 12.6, esk them
to work together to understend what the handout is seying. In this
subset, they ere really wrestling with the question, “How do I know

if I'm responding correctly?” They must depend on the snswer eheet for
help with thie question.

LEADER PREPARATION

1, Newsprint or overhead transparency of schedule of sactivities for
Subset 12

2, Tepe recorder ready with TAPE C-III

3. Preparetion completed for demonstration of knife problem
(Knife, Candle, Cloth, Clesr Water Contsiner)

4. PARTICIPANT MATERIALS

12.1 The Knife

12,2 Autonomy: Who Decides?

12.3 Diagnoeing for Use of Pacilitating Growth Moves

12,4 Verification, Experimentation, Anslogy, Neceseity,
Syntheais

12,5 Classrooa Interaction
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SUBSET 12
RATIONALE MINUTES SCHEDULE

s) Perticipants get frustreted k| a) Introduceé Subset 12,
end intuitively gense that Show SCHEDULE OF
the allowing inquiry moves ACTIVITIES.

are not enough, Students,
for the wost part, begin

to get frustrated because
they don't know what to

do with their ideas now

the teacher dosen't judge
them., It is, thersfore,
timely to introduce the next
set of movea which the
teacher can use. Theas help
students becoms evare of
what they can do to procead
on their own to build and
teat their ideas.

b) Perticipants wuat conceptualize 7 b) Describe TAPE C-111
the problem focus used in the end demonstrete Knife
recorded ectivity if they a.e problewm. fHANDOUT 12.1)
to gttend to teacher behavior.

¢) Perticipants can better 11 ¢) OCive directions for
understand tha concepte 1istening; pley
if they can hear e recorded Tepe C-I1I.

real~1ife situation.
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Facilitating Growth Moves SUBSET 12
LEADER INPUT
a) VWhen aomeona says “Facilitating inquiry is nothing new," or whan

b)

c)

the remark is made, "This isn't sny different from what we'va alwaya
done," ha genarally mesns the allowing inquiry moves ara nothing
new. Thia ia tha case. Howavar, using tha allowing inquiry woves
is not all that'a involved in facilitating iaquiry. In fact, it

is only the beginning. Although atudanta valua tha chanca to
intuitively explore ideas, oftan thay lack tha awaranaas and the
proceas necesedry for productivaly building and testing thaeir owm
ideaa. They are, in affect, acmatimes unabla to procaad on thair
own. Tha neceasary elemant to facilitating inquiry ia tha ability
of tha teacher to hava atudanta bacome awars of tha proceas in

such & way that tha right of the studant to chooae how to proceed is
alvaya maximized. Thia is what wa mesn when we talk sbout facilitating
autonomous atudent growth.

In thia axercise, you will:

1. Heer a tape whera tha teschar is attempting to facilitate
autonomoua atudant growth

2. Practice diegnosing inquirar growth

3. Practice uaing tha facilitating growth movea

I will play & tape recording whara tha teschar ias facilitating tha
autonomous growth of atudanta. Tha teschsr and tha atudanta ara

the same 88 you hesrd on Tape C-II. Thia ia tha third problem focus
that the students havae workad on. Tha originsl ona-hour tapa

was cut at threa or four places to obtain a tan-minute tapa that
would ba represantativea of tha entiras activity. Firat, lat me
ahow you tha problem tha teschar gave to tha atudanta. DEMONSTRATE
KNIFE PROBLEM.

So that you know aomething about tha problem as you liaten to the
tape, teke about 4 minutes to read tha problem summary, HANDOUT 12.1.
{ Time 4 minutes)

As you liaten to tha atudenta and teschar intaracting on tha tape,
aae 1f you can detact the tactical moves tha teschar uaea to help
atudanta bacome avare of procesass for building and taating ideaas.
Try to datermina when they bagin to usa tha procesaes independant
of the teacher. (Time 1l minutes)
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SUBSET 12

RATIONALE MINUTES SCHEDULX
d) -Participant's concsptions 11 d) Refsr to HANDOUT 12.2
" and perceptions will change and give directions
as a result of formal for reading.

conceptual information.
Sose of his conceptions
will bs reinforced and
sads clearer. He will be
avare of his informsl
knowledge and his formal
knowledge will expand.

e) Psrticipant's understanding 44 e) Give directions for

of the conceptual input practicing facilitating
will be facilitated by grovth woves and refer
his applicetion of the new participants to
concspts to some actual HANDGUT 12.3.

inquirer bebavior.

The answer ghaets will
provide participants with
¢ rationals for ueing
facilitating growth moves
in light of student
behavior.

Perticipant's under-
standing of student
autonomy will increase
as he gelects tactical
moves in relation to
diagnosed gtudent needs.

£) 48 f) Give input on trio
practice and refer
participants to
HANDOUT 12.4,
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Pacilitating Growth Moves SUBSET 12

d)

£)

LEADER INPUT

In tha HANDOUT 12.2 which you resd, you found (1) a description
of atudent autonomy, (2) a deacription of aequential moves the

tescher usas to maximize student sutonowy and (3) deacriptions

of teacher intentiona and actions for gach of tha facilitating

growth moves. By yourself, review the paper, paying particular
attention to the intent of each of tha moveis. When you finish,
try to be sble to name the moves yoursalf. (Time 11 minutes)

Now You have an additional set of moves which increase the
alternate ways for responding to atudents. The new moves, like
the othexa, have a specific intent, a reason for thsir use. There
is a atrong belief that the teacher who hsa s greater range of
alternste ways of responding to atudenta and who uaes them according
to their intent, is potentially wore effective than one with only
a limited number of responses. So that you can begin to expand
your range of alternative moves, look at HANDOUT 12.3. You

SHOULD work on it alone. You will be diagnosing inguirer growth
and deciding which of the allowing inquiry moves are appropriate,
Directions for completing the exarcise are attached to the work~
sheet. If you disagree with the answer sheet, talk gbout it with
a member of your trio. Try to underatand what the answer sheet

is saying. ( Time 44 minutes)

To further practice using some of the facilitating sutonommous growth
moves and to demonstrate how these movea provide alternate responses
to students, we will use some of the same student responses which
were used in learning inquirer behavior.

Each trio will use ONE copy of HANDOUT 12.4. It contains fifteen
verification, experimentation, anslogy, nscesaity and synthesis
reaponses that you will recognize from the paat workshop activity
dealing with inquirer actions. Theae actions are followad by an
anawer sheet giving teacher responses from both the facilitating
growth and allowing inquiry moves. The inquirer reaponses, aa well
as the answer sheet dealing with the teacher tactical moves, are
divided into three aets. As was the case in the activity where
you identified inquirer actions, there are three roles within the
trio: teacher, atudent, answer man. The tasks shift for each set.
One member of the trio should volunteer as student for the
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SUBSET 12
RATIONALR MIMNUTES

£) The suswer sheat will 1)
indirvectly provide
participants with o
rationale for using
facilitatiog growth
moves in response to
inquirer actions.

g) Perticipant’s expanding 20 g) Give directions for

' ekill in facilitatiag cuglctm HANDOUT
‘ inquiry will be reflected 12.5 end cosparing

in the differenca batweaen with firet reaponzaus.
hie earlisr responses to

theas atatesments and his

pPreaent reaponses.
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Paciliteting Growth Moves SUBSET 12
LEADER INPUT
f) f£irst set. The person on his right will be the tesacher and the

g)

other mambar the suswer man. The student should have the first

page of Handout 12.4. The other peges, dealing with the teacher
responses, should be used by the answer man. To begin, tha studant
will read the first inquirar response for Set I. 1Ths teacher will
respond with either en allowing inquiry or a faciliteting growth
move, whichever he feele is most appropriste. THE TEACHER SHOULD
ALSO INDICATE WHY HE RESPONDED THE WAY HE DID. THE ANSWER MAN

WILL FOLLOW BY READING ALL THE POSCiBLE RESPDNSES FROM THE ANSWER
SHEET. The atudent will then read the second fitem to the teacher
with the enswer man following the teacher response and so on tc

the end of Set I. Rotate tasks at the end of Set I and go on to

Set 1I, rotating the shests to the proper persons. IT IS IMPORTANT
THAT THE TEACHER NOT DNLY RESPOND BUT TELL WHY HE RESPONDED THE WAY
HE DID. IT IS EQUALLY IMPORTANT FOR THE ANSWER MAN TD READ ALL

THE POSSIBLE RESPONSES FROM THE ANSWER SHEET. If there is disagreement
with the snswer sheet, try to help one sncother understand vhat the
ansver eheet is saying. Don't look ahead on the ansver sheet. This
will spoil the opportunity for the teacher to respond on hie own.

Cet into your trios and begin with Set I. (Time 48 minutes)

Take & look at HANDOUT 12.5. This is the sheet which you used
earlier in the workshop. Use it again to respond to the inquirer
actions, cowpleting items A, B, and C. Compere your responses
with those given in Subset 3. Have you used alternate reaponses?
Have you been sble to identify the intent of your responses?
{T4me 20 minutes)
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THE KNIFE

I.

II.

MEANS BY WHICH POCUS IS CREATED

C.

Rquipmant
Knife, candle, cloth, cylinder of weter et room tempereture
Demonstretion

The tescher ehould hold the blade of & knife over the flame
of ¢ candle. After ¢ fov momenta, thé blade will bend
dowavard, He then ehould dip the blade into the cylisder
of liquid; it will straighten. Next, . the 1iquid from
the blede, turn it over, end hold it in the flame again.
This time the tip of the blade will curve upward., Again,
the blade ehould be immsreed in the tank end egsin it will
etraighten.

Questions

1, Why does the knife bend down the firet time it 1is heated
end up the second time? ‘

2, Why does the knife etrsighten when placed in the cylinder
of liquid?

PROBLEM ANALYSIS

A,

Consequentisl Verisbles

1, The kaife must be constructed of two different kinde of
metale, esch setal having ‘e different rete of expansion.

2, Stripe of the two different setale which fora the blade
mist be edhared to one enother sll elong the blade.

Attendant Data

1, The two etripe of mstal used in constructing the blade
are coppar and tin. They erve soldersd together.

2, The liquid in the cylinder is water At TOOM tempersturs,
approximately 70 degrees F,

3. The candle flame reaches ¢ tempereturs of gbout 2,000 F.

4. When moved across the flame, the knife blade resches
tempereture of eround 300 degrees F.
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Attendant Data (Continued)

3. When ¢ e0lid 1is hested, it axpande. The coefficient of
linesr expsnsion of coppsr is 0.000017, and the coeffictient
of pure tin is 0.000027.

6. When the knife blade is heated, the tin eide expande more.

7. The blade does not melt.

8. The blade slwaye bends toward the tin.

9. The wvater cools the blade quickly. 1If left in the oir,
the bent blade would etreighten but more elowly than if
placed {n wacer.

Scientific Principlea

1. Trensmieeion of Heat

2. Volume Change in Solids end Liquids

Bandout 12.1
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AUTONOMY: WHD DECIDES?L

Randout 12.2

To learn how to ride s bicycle, soonsr or later & child wust try to ride
it. ¥o matter how much we try to halp by talking to hilm sdbout balance,
by holding the bicycle and vunning alosgsids as hs mekas his first
sttampte, the time must coné vhen ths léarnsr ind bdbioycle are slome;
vhen the lasrner assumes sutonomy. And wé must recogtise that the

longsr ve pravent this critical confrontstion in order to protect the
child from & probabls fall, the longer we slso prevest the child's moment

of euccese from occurring, hnd the lohger we koop him from expsriencing
thet feeling of baing eucceseful on his owm

To learn how to throw & ball, the moment must come when the child picko
up the ball and throws it himself.

This notion of individual task confronution holds true beyond the
development of phyeical ekills. One of the centrsl purposes of education
is to maxinize the development of children’e rational iatellectusl povere.
These abilities, like physical skill, grow through exercies. Studente
bscome increasingly capable se they sreate or idantify ideas or plane in
reaponse to 8 confrontation with their enviromment snd es they rstionally
explore slternatives in eearch of the best, most useful, most productive,
or most powerful reeponse. In eo doing they desl with the following
kinds of questions:

How can I find out which of my theories, plans, or idees ere most
useful?

What deta do I need to find out?

When I decide to experiment in eome way to gather dsta, what
axperiment should I do?

What equipment, materisls, or spparstus sre sppropriste?

For what varisbles ehould ths axperimant be controlled?

When ehould 1 repsat the experiment and when ehould it be redesigned?
Bow will I know if the experiment has been adequately parformed?

How will I know when I'm through experimenting?

Should the data be recorded?

In what waye should the data be organized?

IStrcnect, Ben B. "Autonomy: Who Decides?” Modern Trende in Education.
by Costa, Lavaroni, Newton and Stresser. 367, sclence Reeearch
Associates, Inc. Reproduced by permieeion of the publieher.
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Autonomy: Who Decides?

How much dats will I need?

Among the date available to me, which are good and which are
irrelevant or useleas?

What does tha dete mean in terms of wy theory?

In what vays may I identify the limitations of the dete, idess,
theorias, or plans with which I'm working?

When and on what basas ghould I keep ¢ theory, idas, or plen as
it ie, end when ghould it be modified or diecarded?

When, how, and in what eitustions, outeide of the prasent one, ere
my data, theories, idese, or plans epplicable, and how cen I
determine thie?

How will I know if a perticular gearch in which I s= engaged ias on
the wrong track?

How do I decide when my eecarch hae been corpleied for the moment,
either because the initiel queetion has baen answered and the
problem is no longer e problem, or because the topic has been
explored as fer as my cepabilitias et the time permit?

In the ususl eense, eutonomy ie ¢ eynonya for eelf-initieted, eelf-
directed, eelf-evelusted ectivity of some kind. Within the aspecific context
of thie diecuseion, eutonomy means initieting ection, following through, and
deciding independently, how well you've dona through your own efforte.

Autonomy doesn't meen the individusl has to invent ell of hie own theories
or ideas, nor does it mean that he must gether sll of his own raw deta.

The difference here ie thet he may axplore theorias of others, but he
decides when to seek thoss theories, and he decides if and when they

are useful and meaningful to him. Autonomy doas pnot mean that asch etudent
has to rediscover the wheel--it just means that for the wheel to have any
rasl maaning for the etudent, he must be cognitively; as well as physically,
ective in the process of building that meaning. He must be able to program
hie own learning.

If the etudent ie to leern, he wmust learn how to decide for himself. He
pust make decieions sbout hie information, draw his own inferences and match
them with the inferences of othere, and evaluste and control his output

a8 well, ¥When we etop and look et the raslitias of the clasercom, how-
ever, wve usdally find quite ¢ different picture. The important decieions
ere uUsually made by tascher or sdministrator. In soms casas teachere
share the reeponsibility with the curriculum guide, euthore, end producere
of various educstional materiala, Curriculum guidas decide ebout theories,
textbook suthore decide ebout data, and taschers decide whether or not

the studente ere on the right treck. In few eitustions does the concern
eriee as to the bases for these decieions.
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Autonomyt Who Decidea? Handout 12.2

By learning to learn, we feal that students learn how to learn. They
learn how to build meaning by building mesning, and to build mesning
Deans to decide for yoursslf. For exsmple, consider a seriea of opera-
tions useful in testing a given theory to building meaning in relation
to & theoretical proposition. The inquirer muat:

1. Decide 1if he can test the theory or ides

2. Decide what data he needs to test his theory

3. Decide if he can generate the data he needs

4. Dacide what operation will be useful in senléléing
the data neceasary

5. Dasign and carry out tha data-generating operation

6. Decida what tha date gethared means in ralation to
tha theory he is testing

7. Decida whether to keep tha theory ee it is, rathink

it, modify it, or disregerd it in the light of the
data gathered.

Facilitating Growth Reaponses

If & student were to state 8 theory and then proceed to mova through some
data-ganerating operations to tha drawing of infarances in ralation to
tha theory, we could assume he is capable of functioning at a ralativaly
high level of autonomy-~at least in that situation. Usually, howevar,
childran ara not ready or abla to function at such high levals during
thair first efforts. The procass of moving from idea to substantiation
is a complex one. Tharafore, when & child has an idas it is probably of
little help for the teacher to raspond with, "It's up to you to decids,”
and walk away. In such casas the teacher may use a variaty of responses
designed to facilitate the learner's growth toward bacoming mora
autonomous, rather than preventing or distorting it. In this way the
teacher is using tactics that support the procesaes of tha inquirer.

Facilitating growth responses ara questions or statemants by tha teachar
that help those studente who are not ready to assume maximal autopomy

to mova through a strategy. Following are illustrations of facilitating
growth responses...note the affact of thesa teachar respounses on the
total sequence of learnar operations. Who decides?
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D.

the th”t, of ides.

Decide what data ha 2.
nesds to tast his theory,

Dacide if he can uss an 3.
operation to gensrete the
data he needs,

Dacide what oparetion
will be useful in gensrating

the data necsssary.

4,
Design and carry out
the data-genareting
operation, 5,

Decide tha meaning of the
data ha has in relation to
the theory he ie testing.

Decide vhather to kesp the
theory as it is, rethink
it, modify it, or discerd
it in the light of data
gathared.

s Wao ides? Handout 12.2
g_uiut Decisign. Tascher heil;ta:ig Crowth Response
A. Decide if he can test 1. "Wou have a theory. MNov what will

you do?" (Tescher decides ths student
has & theory snd implies thst he cen
test it.)

"What do you need to know to test your
theory?" (Teacher decides it ie
iaportant to think about deta next and
directs the learner's sttention to dats
as ¢ base from which the data-genereting
operation is derived.)

"What will you do to get the data you
need?” (Teschar decides ths learner
can uss an operstion and directa the

lesrner’s sttention to the considers-

tion of operations next. The question
eleo implias that ths data may be
generated through an operation.)

"fou can experiment to find out.”
(Tescher decidee experimenting [or

another operaticn] 1s the best way

for the atudant to ganerste tha data
necessary.)

"You can experiment by changing the
vater.,."” (Tascher designa an
experiment for the learner that will
produca the data necagsary. In eo
doing, the teacher decidas what
expariment is to be done, the materiele
to be usad, how the -experiment ie :o
be. done,. and -when it 1is .done
succesafully,)
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Autonomy: Who Dacides? Handout 12.2

If a learnar ware to carry out this kind of thaory-teating strategy only
in reaponsa to all of the teachar facilitating-growth rasponsas, i.a.,
Nos. 1-5, tha child would ba functioning at a low leval of autonomy. His
teachar would have dacided for him. Note, howevar, that even at this
lowest leval, the child still has full asutonomy in ralation to drawing
infarencas from tha dats as ha seeks a data-theory match (F), and whether
or not ha will keap his tlisory as it is, rathink it, modify it, or discard
it and aearch for anothar (G). Thera is fraedom in action, and tha school
is ona placa whera & child should ba able to function within an anvironment
of psychological support and fraedom; a placa whare a "wrong" decision
means that the student has learned somathing he might not have laarned
otherwise--not that ha's a failure.

While helping his studanta bacome more autonomous, the role of tha teachar
is similar to that of tha parant teaching hia child to ride a bicycle,
Certainly, the first time the child ie probably not ready to ride glori-
ously off into the sunsat. Dad starts out by holding the bicycle seat
tightly. Gradually, ha lets loose of the seat for longer and longer
distances.

In teaching, our role is much the same. We se2k a balanca between full
autoncmy and a dagree of eutonomy that the learnar can productively
utiliza. Next time we allow opportunitiaa for him to ba more autonomous
than he vas the previous time. For exampla, if a teacher finds himsalf
using tha whola sequence of facilitating-growth rasponsas, ha might stop
using response No. 5 to ses 1f the learner is able to carry out that
operation for himsalf. Next time ha would stop using No. &4, and so on.
Thé tachnique here is that regerdless of which operations he does and
vhich the learner does, the teacher works toward the learner's independence
and gradual assumption of the task of deciding for himsalf. If we find
ourselves helping or guiding as much a few weeks from now as we did today,
we can only assume the learner has not learned (or that perhapa our
teaching stragegy needs to ba reexarined).

The way soma modern math materials help young children to learn to write
nupersls provides s specific illustration of this notion. On first
encounter, the numeral is printed in dark black type, with a atar at the
point st wvhich the child should begin to write that numeral. Starting
st the star, the child traces the numeral.

At the next level, tha numeral is only partially outlinad with some dash
marks, The star is still in place. Thia time the child begins at the
star and follows along the dash lines provided and completes the numersl.

Next, only s stsr is provided for the #tsrting point. The child begin s
at that point snd completes the numeral. And finally, the child 1a
expected to complete the numeral entirely on his own. No helpoc are given.
The child 1s autonomous in this sense.
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Autonomy: Who Decides? Handout 12.2

With respect to leaining and sutonomy, learning means that the atudent ia
abla to function indepandently at a highar leval than ha was able to some

time ago. This will only happan if his teschar wants it to happen and
allowa it to happan.

In working with our atudanta ovsr a period of tima, wa may atimulate
growth by uaing different reaponsa lavala in differant situations. For
exampla, with & spacific aitustion wa may stop our support at level No. 2,
never helping him below that laval on that particular problem. When
engaged in another problem situstion, however, wa may mova down to level
No. 5., Thua, in one cese we provide an opportunity for the child to
vrestle with & problem for himself, while in othar cases wa may give him
much more help.

We must always remembar, though, that any facilitating growth response

we use denies the child the opportunity to carry out that oparation
because the teacher does it for him. It'a done for that problem eitua-
tion. If the teacher does it, Billy doesn’t get the chanca. And if Billy
doesn't get the chance to decide for himself, how will he learn to decide?

As the teacher gradually reduces the use of tha facilitating growth responae,
he is creating a gitustion in which he can gather data about his students.

Is Billy able to dacide what oparation is appropriata to tha spacific

task at hand? We can find out by latting Billy dacide. (It is interestirg
to note that evaluation of autonomy takes placa within tha context of the
learning process-~not apart from it. Standard techniquea of evaluation,
i.e., written tests, are of 1ittle halp in asaessing a child's functional
lavel of autonowmy with respect to a given task.)

Thare is another issua in relation to who decidaa. It may ba easily over-

looked but, nonetheless, is critical in tha process of building meaning~-

not the queation of sequencing. Who decides what is to be done next? I

recall a visit to a sixth grade classroom. Just as we were walking in

the door the teachar was talking to the class. ™But you can't theorize
yet. You need more data firet!"

We theorize when we're ready, not when others say we ahould. Whether to
theorize or to genereta data is a decision that should be made by the
individual. When he suddenly gets a flash of insight, why ahouldn't he
theorize at that momant? To theorize doean't mean you're through; it
means you're on first base! The decision ae to what should be done next
is one of the manifestations of autonomy. It too must be faced by the
student.

When we consider the tenet of autonomy as stated earlier, “The child
decides whether or not his theory is & useful one," the question {(and
honest concern) as to correctness of what is learned arises. What if
the child's theory is obviously incorrect? Shouldn't we correct

it? There are two ways to deal with this dilemma which are consistent
with this assertion.
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Autonoay: Who Dacideal? Handout 12.2

Before tonsidering how we might deal with thie situation in tha classroom,
it is perhapa usaful to raflect on the notion of "correct” in ralation to
children'e theoriea. Tha only external reaponsibilitiea imposed on tha
atudent through tha atructura of the aituation arae that tha products of
hia cognition ere not in conflict with an essential reality. Tha critaria
for corractneas include internal, logical consistancy rather than
individusl dacieion and action. An incorraect theory neans that the
date~theory match ia aeithar very weak or that thare is no match.

One way e teachar might desl with such @ situation ia to provida date
that might etimulate the child to reathink hie theory. PFor examplae, if a
child ia convinced that a givan pieca of wood ainks baceues it ia smsll,
tha tsachar might auggeat tha child genareta mora dats as follows:

(1) Give tha child eevaral piacea of wood the same aize as the wood
that sank and say, 'Hare, try thesa. Saa if your theory is e useful
one.”" (2) Ask, "What might you do to tast your idea furthar?" Or, the
teachar nay tske @ more directive rols such as, (3) "Hare's e place of
wood. It'a the eame aize ea tha piace you have that ainks. According
to your ides, what do you think will happen whan wa put thia small® piace
of wood into tha water. Will it float or will it eink?" By making date
available to the child tha teachar attempts to reactivate tha child's
inquiry into the situation in the hope that any date genareted will reault
in gqome positive adjustment of the child'a theory or idea. Raegardlesa
of whather he corrects tha ides or not, tha child will hava moras dstas.

A child's inquiry into e problem situation “eually deals with specific
events. Our concearn for correctness ie usually within tha vrealm of
concepts or generalizations. It is posaible, thsrafors, to deal with the
concept in wany waye othar than giving the child an answar to & apecific
problem aitustion. Parhapa wa could tglk about and play with the ides
that trees and toothpicks float. Or tha clase could watch a £ilm, do
reading or watch instructional TV thet is related to tha ides under
considaeration. But we will not diacuss the relationship batween the
ides and tha specific problem of yestarday. The teacher will watch to
see if Billy relates the idea tha clesa '-orked with to his previous
problem situation.

In other words, when we discovar e misconception, rethar then try to
correct it at the momant, we should plan for aystematic waya of dealing
with it. The childran will be beck tomorrow. Thara's time, and 1f it

is importsnt enough to corract, it ig importsnt to plan for that corraction.
In dealing with the misconception, it is aignificent to underscore that

we do not give "tha answer” to the spacific problem situstion. The

child must makes the match.

The concapt of autonomy raises a quastion about who has autonomy in the

classroom. Tha real question, however, is not who has autonomy, but
rsthar who usaes autonomy, when, at what time, and why.
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Autonomy: Who Decides? Handout 12.2

In allowing autonomy in the atudente, the teacher hes not given up his
eutonomy. Hs merely moves to e wore complex level of decision making.
The teacher is in control of the claseroom, and dacides whea, how much,
Wituations he will ellow etudent eutonomy, Por example, NOT
ALL gituations sre vehicles through which children ehould develop their
sutonomy. We don't want children to bs autonowous with regard to eafety
practices, nor do we let them eseume eutonomy for their own well-being.

Allowing eutonomy demsnds techniques by which the teacher can essese

the level ot which @ child can function. It elso requires e repertoire
of precise teaching techniques (such es the faciliteting growth responses
identified) which he knows end 1e eble to use euccessfully et the moment,
relative to the eitustion et hand.

The teacher elso neads techniques that increase the learnare’ ewarenese
of opsretions performed end of their functions. The learner wio ie
avare of the operetions open to him is on the road to bacoming wore
productively sutonomous then hie counterpart who uses intuition in
avery naw problem,

Using intuition on e problem indicetes the learner hae not yet daveloped

e repertoire of operetions; he is not conscious of the procesess gveilable
to him. The lssrner matches his wits with gach new problem eitustion.
Thie is the intuitive lavel. He really doesn'’t know what he is going

to do before he doss it, nor can he defins vhat he did sfterverds. The
next time he feces ¢ problem, he'll probably work in the same Way.

This level, nonethelese, is eignificant in the growth cycle. The learnsr
ultimately finde there are opsretions he can use to desl with sncounters.

The naxt lavel of operetion (en outgrowth of the intuitive level) ie

the awarsnese lavel. At this point, the learner is aware of e range of
operetions he 1e eble to carry out. These ere more or leas discrete
operetions for him. (Intuitive operetions continue to expand his
repertoire as he ects and reflecte on his actions.) In dealing with e
confrontstion, the learner uses epecific oparetions end can identify them.
Yor sxample, he knows wvhat ."to axperiment” means, he can carry out an
axpariment, and he knows when he has experimented.

The awarenese level is the threshold for the functional level. At this
lavel the student aot only knows tha operetions open to him end how to
carry them out, but he elso knows the variety of functions esch of the
operations may eerve. He undsretands snd implements the ¥hy behind the
operetions he uses or plans to use. He identifies e plan of ection he
feals will be useful in dealing with e confrontstion end carries out that
plan. He knows what certsin oparetions will do for him.

But lesrners do not nacesearily move from the intuitive 'llvol. to the
awareness lavel, to the functionsl level without teacher behavior designed
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Autonomy: Who Dacides? fandout 12.2

to fecilitate this growth. And that teacher behavior must be consistent

with the concept ol eutonomy if the qtudents ers to become more productive
end effective 1u dealing with their encountere.

Thus, teacher behavior shoyld be et the functional lavel for the teacher.
He should know tha rangs of teacher tectical movea usaful to him ee discrete

operetions, and ehould know the functions that each tacticel move eervea.

Obviously the teacher who uses intuition to get him from one day to the
naxt will be leas affective, in the long run, than hie counterpart who
operetes on the functional level with reapect to hie teaching techniques.

As mentioned sarlier, the learning in thie workshop ie concernsd with
cleasroom verbal intersction which gllows end fecilitatea gutonomous
student inquirer behaviore. The queation then eriees, "What ie it
epscifically that the teachsr does through hie own verbel behavior to
fecilitate the student’s growth towerd more gutonomous ection?”

The following pages are in enswer to thie question. You will be learning
to identify e second et of tecticel movea, used to halp the student

become more awere of hie inquiry behavior end, therefore, better gble
to proceed on his owm.
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TRACHER TACTICAL MOVES Handout 12.2
PACILITATING AUTONOMOUS STUDENT GROWTH

Suchman identiifed the Senerel conditions essential to inguiry end the
growth of inquirere. Stresser,* building on Suchman's work, identified
22 categories of tescher verbal interection, called TACTICAL MOVES,
which the tescher uses to fecilitete inquiry. Hers, the 22 tectical
moves have besn reduced to 18 end reorgenized to eimplify lesrning and
prectice.

ALLDWING INQUIRY TO HAPPEN

Focus Setting
Structuring
Clerifying

Accepting

Giving Dete Requested
Teacher Silence

[ ] &'UN!—'

FACILITATING AUTONOMOUS STUDENT GROWTH |
7. Identifying Inquiry Operetions, When lesrning end prec~

Subject of Operetions ticing these moves, you
8. Identifying Inguiry Producte: ere primarily concerned
Data end Theories with having etudents grow
9. Probe for Specificicy in their OWN use of the
10. Teacher Probe for Deta . procesa. Notice the
11. Tescher Probs for Operetion teacher'e main {ntent
12. Operetion Clue Giving {s to have the etudent
13. Instructing become awere of the

processas he 1s ueing.

TUNING IN TD STUDENT FEELINGS,
ATTITUDES, PERCEPTIONS

14. Probe for Theory, Stetus of e
Theory, Inference

15. Probe for Intent of Operetions,
Intent of Subject of Operetion

16. Probe for Prediction, Explenation

17. G4ving Data, Theories

18. Data Clue Giving

hStrasser, Ben B. Components of a Teaching Stretegy: Tecticel Moves in
Inquiry, Unit I. San Anselwmo, California: Search Models
Unlimited, 1967, pages 9-21.
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Teacher Tecticel Moves Handout 12.2
Facilitating Autonomous Student Growth

Hera, the concern i{s with learning and practicing thes moves concarned

with FACILITATING AUTONOMOUS STUDENT GR . On the following pages

each move is described four vaye, Teacher INTENT, Teacher ACTION,

Student ACTION end Student EFFECT. As you exemine the moves and prepare
" to practice them, consider the four descriptioms in the following manner.

Teactiat INTENT: An unobservable purpose you want to fulfill

Teacher ACTION: Something obsarv: ble you do to fulfill your
intent

Student ACTION: Something obeservable you axpsct the student to
dc in reapcnss to your actfion

Student EFFECT: Some unocbsarveble immer stete of the etudent
that you hops to ba the result of your actilon

On each of the following pages, begin by reading the intent of the move
in the left colven. In gome CAses, & move will have more than ona Intent.
Then bacome familisr with the teacher ections that are consistent with
the identified intent. The teachsr actions ars those things the teacher
says or doea that are intended to bring gbout & desired resaponse from
students. The actions jdentified in the second column from the left

are those which have besen found particularly useful to fulfill the

stated intent. Refer then to the third and fourth columns which identify
the anticipated and degired student responses. In this exerciss it ias
important that you recognize the iptent of each move and the actions
vhich you can take to fylfill each intent.
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INTENT

Purposa taachar has
in mind

Intention I:
Have student
of how -ha 12
using procesa;

Allow him co
dacids if

what he i»
doing: is useful
and isportant
to him

T ACTION

Cbaervabls tsacher behavior
to fulfill intent

1) Says, You'va jlut dons

2) Ssya, "Experimanting s
one way of testing an idea,
isun'c fer"

3) Says, "You just verified
what you thought took
placs,”

4) Says, “You've nrithd a

propecty of vatsz,"”

S) Says, "You firat found .out
£ du uquu was witer,

6). 8¢y¢ g 'u just found.
outthotqusmnu
condition of the liquid."

7) Provides dats ih responss
to a atudent's data probe,
then eays, "You just
werified an évéut, Tha
nqnidm-wntrﬂloft
to right,”

8) Says, "'l.'hcmanmi
ment, A axperiment is
‘meﬂn
orutmlmttom-ht
muhnnwduﬁn
condicions ™ -

-9) Says, "You juat verified

the .coudition of tln 1i4quid,
A condition 1e. the:-
atats of an objact.

S ACTION

Anticipated, obasrTvabls
raspounss to tsacher'a
action

3

3

‘Repiies, "Yas, I know.”

Gives the nime of the
oparation wvhils performing
ic.

Indicéates bhe dossn't

vant to koow what aa
object 1s called but
wants to know how the
objact behaves

EFFECT
Anticipated ipast state

o -
B
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INTENT

Purposs teachsr has
in mind

Intention I:
Have a student
deaign a moys °
preacise oparstion
and influsnce hia
sction slightly
by not responding
to the data proba
in fta presant
form

T ACTION S ACTION
Observabla teacher bahavior Anticipated, observabla
to fulfill intent response to teacher’s
action
1) Says, vhen student sesks 1) States s Spacific
to generata datz about time or object that

2)

the condition of an object be has in mind
but doea not include a
time referemt, “At what
time during tha event

ars you talking about?"
Replieas, "What kind of
1iquid would you want to
uaal” after student asks,
"Would the pulse glass work
the sams way if I veed &
different liquid?”

EFFECT

Anticipated inmexr state
of student in respounse
to teacher’a action

1) Values his o
ability te parform
an oparation
cootrolling all
necessary variables

2) Incressisgly swars of
variables which can
be controlled

AL19141334S ¥04 3908d
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INTENT

Purposs teacher has
in mind

Intention 1:
Discover if s student
is awars of the
apecific data he

needs to build e
the: ot t e

thao when has
ﬁnit taken the
sction to get ths
deta on his own)

Exert aome control
over his sctions by
clusing him to this
nead

Intencion 1I:
Discovar what
dats s student
bas gensrated,
or is geosrsting

T ACTION

Observable teachsr behavior
to fulfill intent

1) Says, "What data do you
need to develop @ theory?"

2) Says, "What data do ¥
need to decide if your!
theory sccurstely eaapleins
the event?

3) Says, "What data do you
need to decide if your idea
is » ysaeful one?”

1) Says, "What date did you
gather vhen you held the
pulss glass?™

2) Says, "What wers you
lacking for vhen you used
the book?"”

3) Says, "i'm not sure what
information you're efter.”

S ACTION

Anticipated, obaervable
tresponss to teachsr's
sction

1) Shares date that he needs

2) GSays he doasn't know vhat
data he needs

3) Saye nothing

4) Immediataly performe
_a data gensrating
operstion

3) Shaves thaory et subsequent
time and then performs
data gensrating operstion
to cantc

6) Saya he bas slready tested
his theoty and explains
how he did

1) Sharea data he bas
genarsted

2) Shaces data he is looking
for

3) Indicatea has dossn't know
what he 1is sfcer

EFFECT

Anticipated inner stats

of student in cesponse

to teacher's sction g

1) Aware of dats as iy
the basis for both
building and testing
ideas S

2} Fesls powsi in his =
ability to analyzs
and salect data
relevant to his idea

1} Trusts teacher and
appreciates being
allaiid" to "mess

2) Stimulated and
excitid vhen "messing
around™

T°21 Inopuny
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T ACTION

Obesrvable teacher behavior
to fulfill intent

1) Says, after ¢ student
_shares & theory for
vhich thers has been no

_ test, "NSow could you test
tlut idea?”

2) Says, aftcr ;o student
asks teacher to confiim
e.caiee, “What. -.tght

do to dacide for youulﬁ“-

3) Says, after a stident
!.ndiutu ‘e thinke
somathing ‘might be the
case, "“What could you.do
to £1ind ot - l'ot aire?®

S ACTION

Antl.e!patd cbservable
tesponse to teacher's
scticn

1) Raspouds: with an opars~
tion to find out for
‘himself, test sa ides or
confirm his suspicions
on his owm

2) Siys he doesn't know what
he would do

3) Mbuduuyct.

4) Shows by subsequeat

5) - Says; "I's thinking that

EFFECT

Anticipated isser atste
of studemt in Tesponsa
of teachar’s actioa g

1) Yeels confideat ia
shi.snbﬂitymnt
thchuhnnh

2) ul.uautnh
operations for veat B
they can do =4

3) Sesms m-mg
as belpful




INTENT

Purpose teacher has
in mind

Intention I:
Influyence the action
of the studeat to
4an even graater
degres by naming
4o operation the
atudant might use
to get the dats
he naeds, knpowing
the ct:udnt
doean't know how
m‘u. ma

L93%

9se

T ACTION

Observable teachexr bebavior
to fulfill iotent

1) Says, "You could experi-
seant to tedt that 1dea.”

2) Says, vhan student
indicates that something
night make a differance,
"You could experisent to
see if ‘1t really does
make & difference."

3) Says, "You could check
to see if that raslly
took place.”

4) Says, "You could verify
the existence of the
object:"

S ACTION

Asticipated, observable
response to tescher's
action

1) Performa the cperation

2)

suggasted by the
teacher

Subsequantly shares a
theoyy; then uses a

data generating opsration

to teet 1t

Anticipated inmexr state

of studeiit as Yesult
of temcher's action

1) Fesls pleasid that
he can go somewhese

with his ides.
2) Apprecistive of
teachar’e help

SNIAI® 301 NOLLV340

N




892

1491

2)

3)

Says, “Let me give you
an iden of what you
could do. You could....”
Seyé, "Does anyose have
gat this informatiom?”
(asking other students)

5 ACTION

Anticipated, observasble
tespouse to tescher's
1) Studeut follows the

2) A student, other than

3) Subssguantly usesd a

Anticipated lamix stete
of studsat as result of
teachar's action

1) Pesls plessed that
-ba 2an’ go somevhere
with his idea

2) Appreciates teachar's

balp

3). Teals incraseiang
powsr in his owa
ability to mu
data
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OBSERVABLE STUDENT ACTIORS INDICATING Handout 12.2
AN ANARENESS OP INQUIRY PROCESS

Below is a sumary of thoaa atudent behaviors shown in tha studant
action columns of tha preceding pages. They ara tha responses which o
leader can theoratically expect when he uses the facilitating growth
moves. They ars also tha behaviors which dafina tha "Inquiring Student”
st tha leval whera ha is AWARE of tha processes ha is using to build

and test his ovm ideas.

1. Aaks & aaries of questions related to ona varisble within tha
problea.
2. Talla if he 18 after data or aharing an ides.

3. Sharpens a subaequent message to fine clarity after having had
teacher seek clarity on previous occasions.

4. Finds teachar having to ask, "What do you mesn?" less fraquently.
5. Says vhan he thinks he has raceived bad data from tha teschar.

6. Asks to be allowed to gat "his own ensvar.”

7. States an ides and then does something to get data to test it.

8. Selects more than ona-data aource.

9. Conaults one data source and then turns to another.

10. Makes 4, 5, 6, data probes in rapid order.

11. Follows the statement of a theory with a data probe to teat it.
12, Goes to data source spontanepusly.

13. Gives the proper name of the operation while performing it.

14, Indicates that he doesn't want to know what an object i called
but does want to know how the object works or behaves.

15. 1Indicates data that he needs.

16. Indicates dats he has generated.

17. Shares a cauae (theory) and doesn't ask the teacher to confirm it.

18. Shares an inferance that "agrees" with data ha has genarated.
19. Says he wants to withhold judgment for the time.
20. Makas an accurate prediction with his theory.

21. Tells the subject of the operation ha is using.

69 258
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IDENTIFYING INQUIRY PRODUCTS:
DATA AND THEORIES

IDENTIFYING INQUIRY OPERATIONS,
SUBJECTS OF OPERATIONS

PROBE FOR SPECIFICITY

TEACHER PROBE FOR DATA

TEACHER PROBES FOR OPERATION

OPERATION CLUE GIVING

INSTRUCTING

FACILITATING AUTONOMOUS STUDERT GROWTH

Rationals for Tospcher Tactical Moves

Handout 12.2

The following information hae besn included to identify the reasons for
using the facilitsting growth moves,

Students will become aware of the
results of their actions if the teacher
labels and identifies thoss results.

Students will become aware of the kipd of
asctions they're taking if the teacher
labals and idantifies those s&ctions.

Studente will become moras precise in their
language and actions if the teacher esks
for greater specificity when the student
shares an smbiguous statement.

Studente will bacome mors aware of how to
g0 sbout devaloping their own ideas if
the teachar sasks tham to identify the
kind of information they need in order

to get started.

Studente will bacoms mors aware of how

to go about daveloping their own ideas

if the teacher asks them to identify what
they would do {0 get the information

they need in order to get stsrted.

Students will becoma battar able to work
indapendently of the teachér, 1if, vhen
the student doesn't know what to do to
get the information he needs in ordar to
get etarted, the teacher clues him to
what he might do.

Students will become batter sble to work
independently of the teacher if when the
student is unable to use the clue provided
by ths teacher to get the informestion he
needs, the teacher gives & epecific
example of how he could get the information
he naeds.
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DIAGNOSING FOR USE OF Handout 12.3
FACILITATING GROWTH MOVES

Responsas from ten inquirers working on tha kpife problem focus have baen
given on the following pages. For each of the responses you also have
been given some background information on the inquirer. You, as the
teachar, will naed to usa it to decide how to respond to the inquirar.

Your decisions have baen narrowed considarably because only the beginning
uses of the facilitating growth moves ara being studiad. Navarthelase,
you will hava to giva some thought to the inquirer's background apd his
immediate response in order to decida which facilitating growth move is
appropriate. In the case of a generating data action on the part of the
inquirer, you will naturally respond first with data (from tha allowing

inguiry moves). Then, you will have to dacide on tha proper facilitating
growth move.

Each of these inquirers has baen involved in three problem focusea for a
total of about three hours: tha Pulse Gleass, an apparatus called the Ball
and Ring, and the Knife.

Read each of the items and write in your rasponse in the space provided.
Answer Sheet 12.3 will identify appropriate reaponses to the individual
items as well as provide a rationale. Usa the answer sheat as you go
along or make your own responses firat, then check with it. The main
cbhjective is to end up with a better idea of how you would tailor your
responses to individual students.

1. Sam: "The heat 18 what makee it 30. The knife is reeponding to the
heat and bending."

Sam has volunteered three theories in reaponse to three separate problea
focuses. Although he has indicated an awareneas of data generating opera~
tions, he has never used a data generating operation to test a theory,

Up to this time you have responded to his theories by using an accepting
move, ("OK, I understand.") watching for him to begin testing his ideas
on his owm., During his past fifteen responses he has not done so.

How might you respond to him?
T:
2. In referenﬁe to the above situation, suppose you used 8 probe for
data move. {('"What would you need to know to feel that your idea
really explains the behavior of the blada?") Sam said, "Pass."
Some time later Sam raised his hand and when called on says:
"I still think my idea about heat is right. Heat must make it bend."

Now, how do you respond?

T:
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Diagnceing for Use of Handout 12.3
Facilitating Growth Moves

3. You sense that Jack is feeling quite frustrated bacause you haven't
judged any of the four theories he has ghared. In the past when he
shared a theory and then asked, "Is that right?" you responded with
8 structuring move. ("It's up to you to decide.")

Jack: "I think the blade bands because of heat. I want to know if
that is why it moves. Is that why?"

How do You reapond?
T:

4. Paul: "Would it work in the same way if you were to put one end in
water?"

Paul has performed eight experiment operations when working on tha different
problems. However, many times it hae been difficult for you to provide

data bacause you have difficulty picturing juset how the experiment is being
done. At times you have responded, "It might," or "It could," because
details of the experiment seem tp be missing.

How do you respond to his question?
T:

5. As far as you can tell, the students, including Mary, are not aware that
operations have subjects and that by selecting certain subjects for
operations thay could get certain kinde of data. The students have
used different subjects randomly without apparently being aware of their
function. They know the name of the metals in the knife blade, but
have acknowledged that knowing the name isn't much help.

Mary: "“What is the expansion raste of brass?®

How do you reapond?

6. Bob has shared an idea having to do with the magnetic field making
the knife bend. You have decided it was appropriate to respend to
his idea with a probe for deta move. You asked, “Whet would you need
to know to feel fairly certain that is why it bends?"

Bob replied, ‘I would need to kmow if s magnetic field is pulling it."

At the time, you simply accept his response. Now, some time hag gone by
and Bob has done nothing tp get the information.
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&%h_ru Handout 12.3
Facilitating Growth Moves

Bob raises his hand and saye, "I don't know what to do to find out if e
magnetic field {s pulling the imife.”

How do you respond?
T:

7. Jane has ehared en ides gbout the bending knife. Because you thought
the time to be right, you use e probe for data move. (“What would
you need to know to feel that your idea ie eound?™) Jene responded,
‘'l need to know 1f the light makes ¢ differance.” You followed this
later with e probe for oparetion move. (“What operetion could you
use to get that information?")

Jene: "I don't know what to do to find out if the light makes o
difference."

HBow do you reapond?

8. 1In referente to Jane's questions, you responded by using an operetion
clue giving move. ("You could sxperiment by changing eomething in
the origioal event.") Now, efter 3 period of time where ehe has
performad two verification operetions, she etill hasn't found out if the
1light makes o difference.

How do you reapond?

T:

9. Ralph hae participated ¢ total of eix responses. EKach time hie response
has beon in the form of an idea etatenent Oor @ theoretical dita etatement.
Ralph: "“le the knife stesl?”

How do you respond?

T:
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Diagnosing for Usec of Handout 12.3
Faciliteting Growth Moves

10. Carol has reaponded for a totel of eix verification responses
and ehe has shared three ideas. You have the feeling that she
ie not awvare of what it s to experimant.

Carol: 'Would it bend in the eame direction if you held it on
its side, and pleced it over the flame?"

How do you reapond?

T:

263

274




ANSWER SHEET Handout 12.3

1.

"What would you need to know to fesl for certain that heat #Xplains
vhy it bende? (Probe for Data Move)

Asaunption is that teacher has provided time (three problem focuses
and eomething over fifteen VYoluntary responses on his part) to test
an idea. Tescher has decided to take away some of the student's

autonomy by asking him to considar the data needed to test the idea.

"OK, I understend.” (Accapting from the Allowing Inquiry Moves)

: z!fff‘i"": .
Assumption is that the inquirer dossn't want the direitigh of the
teacher at this point. So the teacher gives him'fulla;uﬁﬁgggigggain.

OR ‘ ™

"OK, but what information would you nsed to feel that your explanation
accounts for the bending knife?" (Probe .for Data Move)

Assumption ie that inquirer didn't hear your first probe for dats. or
he doesn't know what information he needs. At this point he is feeling
unproductive .and you have allowed time for him to desl with it on

hie own but he hasn’t or can't. Now is the time to intervenme again.

-

"What would you need to know in order to decide for youself if that's
vhy it moves? (Probe for Data Move)

Assumption ie that Jack has had time to test his own idea but is
dependent upon the teacher to say right or wrong. Time is right to
take awey 8 little of hie sutonomy becauss it isn't too productive
for him yet. .

"What do you mean, 'work the same wey' and how are you putting it in
the water and what 1e the water like?" (Probe for Specificity Move)
[This probe could be broken up into separate questions or whatever

number of questions it takes to maka Psul's experiment more precise.]

Assumption is that Paul can't sharpen up his data genarating actions
8o they become more productive. You've allowed time for him to do so
but now you've decided to atep in and facilitate a littla awareness.
Once tha data generating action is clear, you can provide the data.

"Brees expands at .000020 per 1.8°F of tempersture change."” (Reapond-
ing to Data Probe from Allowing Inquiry moves)

"Mary, now you'rs counfirming or finding out about tha behavior of the
wmetals or the propaerties of the metal as we refer to them. This is
different than verifying or confirming (he name of the object. You've
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Answer at Handout 12.3

changed the esubject of your operation from the name of the object
(brass) to the property of the object (brass). (Identifying Inquiry
Operation and Subject of Operations Moves)

Assumption ia that Mary, and othera in the clasas, have had a chance
to become aware of the idea of subjects of operations but, as yet,
this haan't occurred. Now you've decided to facilitate awarenesa

by identifying what she has done. This is only a slight infringement
on her autonomy.

"You could experiment, that is, change aomething in the original event
to see what would happen under new conditions." (Operation Clue Giving
Move)

Assumption is that Bob really is asking for aome help ao that he can
be more productive in testing his idea. You've taken some of his
autonomy but there is evidence thet without doing so, Bob could not
proceed on his own.

"You could experiment, that is, chenge something in the original event
to aee what would happen under new conditiona."! (Operation Clue Siving
Move) - % )

Asaumption ia that Jane can't identify the operation on her own and,
therefore, is unable to proceed on her own to test her idea.

"Jane, let me give you an idea of what you could do to test yo&r idea,
You could experiment by doing the original event over, except this
time do it in a totally dark room to aes what happens. By doing this

experiment you could see if light really makes a differeiice."
(Instructing Move)

Assumption is that Jane, after being given time and after having
responded, is unable on her own to take the step to test her idza.
You decide to intervene, taking away her opportunity to decide but
incresaing, you feel, her power now to proceed on her own in similer
conditions.

"No, the knife blade is not made of steel." (Responding to Date
Probe Move)

"You just acquired some information about the event by taking action
to confirm something in the event that you saw or felt." (Identifying
Products of Inquiry Data)

Assumption is that Ralph may not be aware of what it is to evolve an
idea and what it is to generate data. Since he has not perforued
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Answver Sheat Handout 12.3

10,

a data ganerating operation, you feal that identifying the product
of the action would help him become gware.

"Yu,):l.t would” (Responding to Data Probe from Allowing Ipquiry
Moves

"“That was an experiment you just did. You changed the pc;a:l.t:l.on of
tha blada from tha original evant to aee what would happen.”
(1dentifying Inquiry Operation)

Asaumption ia that identifying the operation will help make her aware
of an experiment. This move takes away little of her sutonomy.
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VERIFICATION, EXPERIMENTATION, ANALOGY, Handout 12.4
NECESSITY, SYKTHESIS

SET 1

1.

“It moves becsuse you have just the right amount of hest."
“If, instead of putting a hand on one bdéll, I put heat op one
ball end cold on the other ball, would it go to the ope that
is colder?"

"When you put your hand opn the ball does the red liquid heat
up & little to give off & gas which forces the ball to £111 up
with gas, forcing the liquid into the other ball?”

"Is that & chemical in thére?”

"ls that sulfuric acid in there?”

10.

"It's the heat that makes it move, the heat from your hand.”
“The pulse glass is like e heart pushing blood."

"Doesn't it move because the heat of your hand makes the red
liquid vaporize so that it pushes out, and the vepor builds up
until it can't go out anymore because of the pressure, so it
pushes the liquid over?”

“If you did what you did the first time to make tha liquid sove,
but when it etarts moving, if you were to grab the tube between
the two balls, would th? 1iquid stop moving?"

"Does the thing work by(\ the heat of your hand?"

SET 111

11.

12,
13.
14.

15.

YIf your hand had no heat at g1] and you put it on ope of the
bulbs, would it work the sama way?"

“If 1 put the glass in a refrigerator would the red liquir freeze?"
"Air makes it move like that." ‘

“If you did the asme thing in & room that vas 30 degrees hotter,
would it still work the same way?"

"The 1iquid moves because the heat répels it, pushes it away."
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ANSWER SHEET

Possible Teacher Actions
to Facilitate Autonomous
Student Growth

1. "You have a theory that explains
why the liquid moves."  {IDENTI-
FYING INQUIRY PRODUCTS, THEORY)

NOTE: This is the oﬁiy move
you would use unlesa you have

Handout 12.4

Posgsible Teacher Actions
to Allow Inquiry

"OK, I understand your idea."
(ACCEPTING)

"What do you mean by 'just the
right amount of heat?'"
{CLARIFYING)

information that the student
hasn't generated any data to
build or test his idea. If, over
a period of time, you find the
student not generating data, you
night respond:

"What would you need to know
in order for you to feel

certain that's why it moves?"
{TEACHER PROBE FOR DATA)

If the student ¥nows the informa~
tion he needs, but over a period
of time hasn't taken the action
to get it, you might respond:

"What could you do to test your

idea about juct the rish: amount
of heat?" (PROBE FOR OPERATIONS)

If the student indicates he knows
the information he needs but stiil
doesn't know how to get it, you
might respond:

"You could experiment with a
different temperature to test
your idea." (OPERATION CLUE
GIVING)

If the student knows the data
generating action he could take

to gat the information he needs
but still doesn't know specifically
how to proceed, you wmight respond:

"To test your idea you could
place a candle under one end of
the pulse glase." (INSTRUCTING)
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MorSl;ut

|Possible Teachor Actions
jto. Facilitate Autonomous

Student Growth

"You just did an expariment by
changing thé object used in the
original event." (IDENTIFYING
INQUIRY OPERATIONS)

"Experinenting is one way of
producing e datum.” (IDENTIFYING
INQUIRY PRODUCTS, DATA)

NOTE: The teacher would want to
provide. the datum first, (RESPOND-
ING TO DATA PROBE AND THEN IDENTIFY
THE INQUIRY OPERATION OR INQUIRY
PRODUCT)

"You are working on e theory that
€xplains why the ‘liquid moves.

( IDENTIFYING INQUIRY PRODUCTS,
THEORY)

"What would you need to know to
decide if that's why it works?"
(TEACHER PROBE FOR DATA)

NOTE: This move seems in order
because the student has asked
for confirmation of his theory
indicating that he can't decide
on hie own.

NOTE: 1If they know the étudent,
over s period of time, can't
proceed on his own, téachers can
use any of the other moves found
under Item No. .-

"ou just confirmed what the
object is in the pulse glass.”
(IDENTIFYING INQUIRY OPERATIONS)

“Confiraing ox Verifying is one

way of generating data.”
(IDENTIFYING INQUIRY PRODUCTS,
DATA)

Handout 12.4

Poseible Teacher Actions
to Allow Inquiry

“Yes." (RESPONDING TO DATA PROBE)

"Well, you'll-have to decide if
that's why the liquid moves. 1It's
not uy role to say if that idea

ie right or wrong.” (STRUCTURING)

"Yea." (RESPONDING TO DATA PROBE)
"What do you mean by chemical?"
(CLARIFICATION)
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6.

Pou:l.blo Tuchtr Act.ions .
to hc:l.l:l.uto Autonomolis
Student Growth

"ou just verified the kind of
11quid that 1isn't in the pulse
glase." {IDENTIFYING INQUIRY
OPERATIONS)

"Verifying different parts of
tha event is one way you can
rt information." {IDENTIFYING
NQUIRY PRODUCTS, DATA)

"You're sharing a theory, your
m idea, about why the liquid

{IDENTIFYING INQUIRY
PRODUCTS THEORY )

NOTE: The teacher can use any of
the other moves found under the
answer to the Item Bo. 1 if he
koows the student, over a périod

of time, can't proceed on his own.

"You have a theory, an idea that
explsins the working of the pulse
glass.” (IDENTIFYING INQUIRY
PRODUCTS ,. THEORY )

NOTE: The teacher can use any of
the other movea found under the
answer to Item No. 1, if he kiows

the gtudent, over ¢ period of time,

can't proceed on 'his own.

"fou're workirg on a theory."
{IDENTIFYING INQI.IIRY PRODUCTS ,
THEDRY)

"Wwhat would you need to know to
decide for yourself thai’s what
makes it move?” (TEACHER PROBE
FOR DATA)

Handout 12.4 .

Poseible Teacher Actions
“to Allow Inquiry '

"No." (RESPONDING YO .DATA. PROBE)

“ok." (ACCEPTING)

"oK," (ACCEPTING)
“How do you mean, 'like a heart
pushing blood??" {CLARIFYING)

"fou are going to luvo, to decide
i€ that makes sense.” "It
isn’t my job to eay if an idea
is good or bad." {STRUCTURING)

NOTE: Here, because the student is asking a question, thers 1a some
indication that he doesn't know how to decide on his own. Thus, the

above move would seem to be approprista.

Any of tha other movas found

under tha enswer _to Item No. 1 can also be used if the teacher has
edditional data that the étudent can't procaed on his own.
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9.

10.

12.

Answer Shest Handout 12.4

i'onpible l'u;:hgr Actions | (Poseibls ;‘ucﬁcr Actions
to Pacilitate Autonomous: to Allow Inquiry
}Student Growth

"You just experimented by changing  "No." (RESPONDING TO DATA
the place where the pulse glass PROBE)

vas held in the originsl eveat."

(IDENTIFYING INQUII!Y OPERATIONS)

"You just ;ot e datum through that
axperiment." gIDENTIFYIﬂB INQUIRY

PRODUCTS. DATA

"You have a theory there." "It's your job to decide
(IDENTIFYING IHQUII!Y PRODUCTS, vhy it works that way."
THEORY) (STRUCTURING)

"What would you need to know to b

decide if thet's how it worke?"
( TEACHER ‘PROBE FOR DATA)

NOTE: ‘Here, beceuse the student ie
asking e queation, thare is some
indication that he doesn't know how.
to decide on his own. Thus, the
sbove acve would seem to be appropri-~
ete, Any of the other moves found

or the answer to Item No. 1 can
also be used if the teachet has
additionsl data thet ovcr e period
of time the student can't proceed on
hi. own.

"You have just done an experiment "No." (RESPONDING TO DATA
by changing the original condition  PROBE)

of the hand.” (IDENTIFYING

INQUIRY OPERATIONS)

"fou got somae 1n£omtion by
experimenting.” (IDENTIFYING
INQUIRY PRODUCTS, DATA)

"You just verified the properties "No.* (RESPONDING TO DATA
of the liquid,” (IDENTIFYING PROBE)

INQUIRY OPERATION AND SUBJECT OF

THE OPERATION)

"Tell me more sbout the temperatura
of the refrigerstor."” (PROBE FOR
SPECIFICITY)
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Ansver Shest Handout 12.4

12.

13.

14.

15.

-!'q;cib:l;c'- Teacher Actions Poseible Teacher Actions |
to Facilitate Autondmous to Allow Inquiry
1 Student Growth

{Continued) v

NOTE: It would be difficult to
provide data for thia verification
operation without knowing. the
tenperatura of the refrigerator.

"Taking action to verify gives you
information about the properties
of liquide.”" (IDENTIFYING PRODUCTS
OF INQUIRY, DATA)

"You're stating a theory."” "X, I understand your idea."™
ggg:v'l' %FYING INQUIRY PRODUCTS, (ACCEPTING).

NOTE: Teacher can use any of the
other movea found under Answer No. 1,
if he has the data that the student
can't proceed on his own.

"You just experimented by changing "No, probably not the eame way."
the condition of the room from what (RESPONDING TO DATA PROBE)

it was in the original eveat."

(IDENTIFYING INQUIRY OPERATIONS AND

SUBJECT OF OPERATION)

"By experimenting, you can get certsin
kinds of data." (IDENTIFYING INQUIRY
PRODUCTS, DATA)

NOTE: As with all data gencrating

actiong, the teacher would respond

to the data probe and then use ons of

the above moves if deemed important. "

"You have 4 theory.” (IDENTIFYING "oR." (ACCEPTING)
INQUIRY PRODUCTS, THEORY)

NOTE: The teacher can use any of

the moves found under the answer

. to Item No. 1, if he has data that

over a pariod of time the student
can't proceed on his own.
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CLAS3ROOM INTERACTION Hzadout 12.5

Hane Date

For each of the inquirer actions below, write:

2,

4,

A, How you would respond to the student,
B. What action the student is taking.
C. Why you reaponded the way you did,
Does the red stuff in the tube move because of light?
A,
B,
C.
I think that red stuff in there ia like carbonated water. When you

shook tha glass, the liquid lat off a g8s, like whan you shake a
POp bottle, The gas makes Pressure and pushes the 1liquid over,

A,

B,

c.

If the 1liquid was, oh, 1ike 20 degrees hotter, would 1t still work?
A,

B,

c.

I'm not sura, but I think heat makes it move, but I need to know 1if
you put something cold on it, that wasn't warm at all, would it still
work?

A'

B'
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Classroom Intersction ‘Handout 12.5

5.

10.

Could & fly live in the top of one of those 1ittle bdalls?
A,

B.

c.

Why doea it bubble 1ike that?

A.

B.

c.

Well, liquid boils at different dagrees.
A.

B.

c.

If I wanted to koow {f cold would make it go, we could do the
experiment by putting fce on it, to see {f 1t would move...work.

A.

c.

Well, were those bubbles, when you held {t up, when it went to- the
erch, were those eir bubbles, when {t went up to the other red, to
the gas...glass bell?

A.

n.

c.

It kind of looks 1ike a thermometer.
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Clasarcom Interaction Handout 12.5

11.

Well, for a vhile there, I thought it worked because of heat. Now
I'm not eure because it also moves when something cold is on there,

A,
Bo

c.

286 s




SUBSET 13 152 Minutea
USING FACILITATING GROWTH MOVES

NOTES TO LEADERS

At Activity (d) it may ba a good idea to stop aud start the tape to
give participanta.time to chack with the guida sheeta, They need
to feal they can usa tha guide ahaata in thia activity.

LEADER PREPARATION

1.

2,
3.
4,
5,

6.

Newsprint or overhead transparency of schedule of activities for
Subset 13

Tape recorder ready with TAPE C-III
Knife and pulae glass equipment available
Inquirer latters available
Arrangements complated for participants to work with etudente
PARTICIPANT MATERIALS
13,1 Obsarver Guide: Inquirer Actions
13.2 Obaervar Guide: Teachar Moves
13,3 Inquirer Actions Prom the Knife Problem
13,4 Producer's Time Interval Sheat

15.2 Tuning In (READING ASSIGNMENT)
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SUBSET 13

a)

b)

c)

RATIONALE MINUTES

The usa of facilitating 3 a)
growth moves requires

eyclical diagnoaia and

evaluation of tha

individual etudent by the

teacher to maximiza the

opportunity for the student

to productively decide for

hinself. The participant

" uaing hie own problem focus

can have a eafe try at
beginning to have inquirers
become aware of the inquiry
procesa and to use it
independently of the
teacher. He needs this
safe try before practicing
in the classroom.

Participants can use 6 b)
observation guides to be-

gin diagnoaing autonowous

atudent behavior and/or

behavior which is the

result of teacher inter-

vention. Observers will

be able to report euch

behavior to the teacher.

Participants need time 20 c)
to get acquainted with

gulde and practice

using it.
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SCHEDULE

Introduca Suybeet 13.
Show SCHEDULE OF
ACTIVITIFS.

Refer to HANDQUTS 13.1 and
13.2.

Give directions for using
HANDOUT 13.3.

Participants respond to
Handout 13.3 and yse anawer
sheet to compare their
responses.




Using Facilitating Growth Moves SUBSET 13
LEADER INPUT ‘

a) In thia exerciee you will be:

l. Learning to use guide sheets to obeerve inquirer
avareness of his actions and teacher use of facili-
tating growth noves

2. Presenting a problem to the small group for inquiry and
trying to use some of the facilitating growth moves

3. Using the guide aheets to report on inquirer awarenese
and teachar use of facilitating growth moves

As leader, presenting the problem focus for inquiry, you will be
making decisions about the use of the facilitating Srowth moves

based on the degree to which the inquirers are aware of how they
can proceed on their own.

b) The guidas you will be using are HANDOUTS 13.1 and 13.2. Handout 13.1
contains inquirer actions that would indicate inquirer awareness
of inquiry processes as well as behaviors that may be intuitive or
without awareness. Handout 13.2 contains facilitating growth moves
intended to help inquirers become aware, as well as allowing inquiry
moves. Take five minutes to exsmine these guides and read the
directions for their use. { Time 5 minutes)

¢) To get some practice in identifying inquirer awvareness using
Handout 13.1, you will use HANDOUT 13.3. Directions for using this
sheet are attached. Go ahead and try matching tha inquirer actions
with the awareness behaviors contained on Handout 13.1., {(Time 30
minutes)
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SUBSET 13
RATIONALE

d)

e)

£)

290

d)

e)

£)

SCHEDULE

Give directions for
listening to first

5 mingtes of TAPE C-III
and tallying inquirer
actions on Handout 13.1.

Replay first half of
Taps C~II1 and have
participants tally
teacher responses
using Handout 13.2.

kxplain leader,
observer tashs in small
groups, rotation cf
tasks and way observers
report. :




Using Facilitating Growth Moves " SUBSET 13

LEADER INPUT

d) To give you additiomal practice in using these guides, I am

e)

£)

going to play TAPE C-III. 1T will play the first half of the

tape and you will tally ouly inquirer actions, vsing Handout 13.1,

I will replay the pame portion of the tape and you will tally only
teacher reesponses, using Handout 13.2. Since it may be difficult to
identify specific inquirers on the tape, place all of your tallies in
the Inquirer A column. I'll stop the tape halfway through and ask
you to change guides.

[Time five minutes to point on tape where Ben says, "I'll answer
some other questions while Charlea is carrying out his
experiment, Mike."] (Time 5 minutes)

Now, tally the teacher responses, using Handout 13.2. [Rewind tape
and go to same point.

There are four or five occasions on the tape where students are
evidencing awareness of 'data needed" and "operations to be used."
Some of this awareness has come about a8 & result of facilitating
growth moves, At the pame time there are five or six occasions

where there are no indications of awareness on the part of the students.,
The predominance of teacher moves are to allow inquiry. This ie
because students are after a lot of data and because the teacher has
had to clarify many data probes. The teacher intervened to use three
Probe for Operation moves, one Operation Clue Giving, one Instructing,
one Identifying Inquiry Products, and one ldentifying Ingquiry
operation.

You will be working in your emall groupe just as you did when

you practiced your first problem focus. One member of the

group will have the task of leader. Two members of the group will

be obeservers. The remaining members of the group will be ingquirers,
This time, however, one observer will use Handout 13.1 and the other
observer will use Handout 13.2. Inquirers will wear thelr "letters."
Leaders will tape record their practice efforte. For each round there
will be seven minutes of inquiry and eight minutes for observers

to report. Observers should report in the following manner:

1., The observer using Handout 13.1 will report firet, indicating
the kind of awareness or other behavior exhibited by the
individual inquirera.

2, The observer using Handout 13.2 will then report indicating
the kinde of teacher moves used in responding to the
individual inguirers.

This data will allow the leader to assess the degree to which
inquirers are awvare of inquiry procesees and the degree to which
he is facilitating awvareness through the facllitatirng growth moves.
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SUBSET 13

g)

h)

i)

3

k)

281

RATIONALE MINUTES
4
This provides the teacher 7

with the chance to use
facilitating growth moves

in terms of tha actwal
behavior of inquirers which
he has observed periodically
during the workshop.

Participants ara ready to try 2
using the moves in their own
classroom. After making

their tape they should be

able to explain why they used

a @pecific mova, Their

explanation should match the
rationale given on HANDOUT 12.4.

292

g)

h)

i)

3)

k)

SCHEDULE

Ask the small groups to
get aet up, get recorders-
ready and have "lettera"
on inquirers.

Start first round,

Stop inquiry in first
round and ask observers
to report.

Stop observer reports

and start second round.
Continue to atart and
atop small groups to
begin each round and have
observers report. ({Seven
minutes inquiry, eight
minutes reporting.)

[Have break after third
round. ]

Give directions for
participants to make
practice tape. Make
knives available.




Using Facilitating Growth Moves SUBSET 13
LEADER INPUT
g) Please get into your small groups and get ready for the first

h)

1)

k)

k)

round. After the third round we will have a short break.
{Time 4 minutes)

OK, start the first round. {Time 7 minutes)

Stop. Observers, please report. {Time 8 minutes)

Start the second round.

[Continue starting and stopping groups for each round and to have
observers report. After third round, have a short break.]
(Time 80 minutes)

Your next task will be to make your second practice tape working
with students. Again the tape only need be 15 minutes. You will

be practicing the facilitating growth and allowing inquiry moves,
using the facilitating growth moves where you have evidence that

the student can't proceed on his own. You may use the problem focus
that you developed and tried here in the workshop or you may borrow
one of the knives. You will be bringing che tape you produced for
the next workshop activity. Members of your trio will listen to
your tape and report to you using observer guides similar to the
others. They will be concerned with the degree to which inquirers
evidenced awareness of inquiry processes and the degree to which you
used allowing inquiry and facilitating growth moves. You will have
a chance to say why you used certain moves with particular students.
In order for observers to identify easily the portions of the tape
they are tallying, please listen to your tape and complete the
Producer's Time Interval Sheet, HANDOUT 13.4. Have your tape and time
interval gheet ready for the next activity.

After listening to your tape to complete the time interval sheet,
you may wish to liaten to it again using Handouts 13.1 and 13.2.
(Time 2 minutes)
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SUBSET 13
RATIQNALE
1)

283

294

MINUTES

1)

SCHEDULE

Give directions for
participants to read
HANDOUT 15.2 by the next
meeting time,




Using Pacilitating Growth Moves SUBSET 13

LEADER INPUT
1) AFTER YOU MAKE YOUR PRACTICE TAPE AND' PRIOR TO QUR NEXT MEETING,

PLEASE READ HANDOUT 15.2. This paper will identify your third set
of moves.
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OBSERVER GUIDE: Handout 13.1
Inquirer Actions
Directions

1. Read down the left colusn to become familiar with tha inquirer
action items.

2. Obaerve tha action of the atudent and judge it to be:
a. Evidencing awarenass of inquiry processes (Items 1-6)%
b. Not evidencing awareness of inquiry processes (Items 8-9)#*

3. Tally in the proper time period opposite the item which describes
the inquirer actiom.

4. Proper tallying is important because:

8. Inquirer actionm tallies will be compared with teacher
move tallies

b. Teacher needs to be aware of inquirer ections and his
tactical moves

5. Consider correlation of problem focus with established criteria:
Does the problem focus meet the established criteria?

Yes
No Identify the areas where the problem focus does not
meet the established criteria.

*Items 1-6 on the observer guide are descriptions of student behavior
which indicate awarenass of inquiry processes. The student muat be
doing or saying those things described in items 1-6 before the
student action can be tallied as awareness behavior.

*Ttem No. 7 refers to a generating data or an evolving idea actionm
the student is taking but where there is no evidence that he is
awvare of the actions he is taking. ©Evidences of awareness are
deacribed in items 1-6 on the guide.
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OBSERVER GUIDE:
Inquirer Actiona

(

Student Awareness

L
[

Without

Other Awareoess

R N—

Handout 13.1

[nquirer Aj

Inquirer B

Inquirer ¢

Inquirer D

1. AWARE OF HIS DATA GENERATING
OPERATIONS AND SUBJECT OF
OPERATIONS
Nanes, describes oparations and|
subjact of operations; messes
with subject(a); talks about
what he is doing. <

2. AWARE OF HIS PRODUCTS OF
INQUIRY

Names or describes a datum or
a theory.

3. AWARE OF STATING A PRECISE
DATUM PROBE
Dacta generating operation con-
taine cime referent, specific
object and explicic state of
object.,

4, AWARE OF WHAT DATA HE NEEDS
Talks sbout data he needs or
has gotten; subjacts of idea
and daca generating action
are the sane.

S. ANWARE OF OPERATION USEFUL TO

GET A DATUM HE IDENTIFIES AS
NEEDED .
Talke about an operation he
would use; aubjecte of idea and}
data generating action are the
same; identifies operation {(not
ju;: describes what he would
do).

6. AWARE OF HOW TO BEGIN TO
DEVELOP OR TEST AN IDEA
Identifies action to build or
test idea; checks out an
sasumption (showm by logical
relationship batwaen data

generated and idea).

7. INQUIRER ACTIONS WITHOUT
AWARENESS
Expressing Ides; Generating
Dsts; Problem Focus Question;
Theoratical Data Statement.

L

8. OTHER STUDENT ACTIONS
Student takes actione other
than thosa listed.

9, TALK NOT CLEAR
Student talk 413 not
understandable.
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OBSERVER GUIDE:
Inguirer Actions Handout 13.1

fnquirer A Ingquirar 3 [Inquirer C[Inquirer D

. 1. AWARE DF HIS DATA GENERATING
OPERATIONS AND SUBJECT OF
OPERATI0NS dL
Hanes, describes opsrations ap
subject of operations; messes
with subject(s); talks about
what he is doing.

2. AWARE OF HIS PRODUCTS OF
INWIRY
Haaes or describes a2 datum or
a theory.

3. AWARE OF STATING A PRECISE
DATUM PROBE
Data geparating operstion con-
tains time referent, specific
object and explicit etate of
Obj ect,

4. AWARE OF WHAT DATA HE NEEDS
Talks about data he needs or
has gottan; subjects of idea
and data generating action
are the same,

S. AWARE DF OPERATION USEFUL TO
GET A DATUM HE IDENTIFIES AS
NEEDED
Talks about an operation hs
would use; aubjects of idea and}
data generating action are the
same; idantifies operation (not
ju;t describes what he would
do).

6. AMARE OF HOW TO BEGIN TO
DEVELOP OR TEST AN IDEA
Identifies action to build or
teat ldea; checks out an
assunption (shown by logical
ralstionship between data
generated apd idea).

7. INQUIRER ACTIONS WITHOUT
AWARENESS
Expresaing Ides; Gensrating
Data; Problem Focus Queation;
Theoretical Data Statement,

l
{ 8. OTHER STUDENT ACTIONS

Student Awareneas

"

W i

Without
Avareness

Other

Student takes actious other
than those listed.

9. TALK NOT CLEAR
Student talk is pot
understandable.
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Without

Other Awarencss

— e,

OBSERVER GUIDE:
Inquirer Actione

4 1'

Handout 13.1

[nquirar A

Inquirer B

Inquirer C

Taquirer D

AWARE OF HIS DATA GENERATING
QPERATIONS AND SUBJECT OF
OPERATIONS

Nemsa, describes opsracions andy
subject of cpsrations; messss
with subject(s); tolks about
vhat ha 1¢ doing.

2'

AWARE OF HIS PRODUCTS OF
INQUIRY

Wames or Jdescribes & datum or
a theory.

3'

AWARE OF STATING A PRECISE
DATUM PROBE

Data generacing oparation con-
tains time referent, epacific
objasct and explicit atate of
object.

‘o

Student Awareness

AWARE OF WHAT DATA HE NEEOS
Talks about data he needs or
has gotten; subjecta of idas
and data genarscting action
are the aane,

s'

AWARE OF OPERATION USEFUL TO
GET A DATUM HE IOENTIFIES AS
NEEOED

Talks about an operation he
would uee; subjects of idss snd]
data geaersting accion are the
same; idencifies operstion (not
just describes what he w-uld
do).

6'

8.

7'

AWARE OF HOW TO BEGIN TO
OEVELOP OR TEST AN IDEA
Identifies sction to build or
tenc idea; checks out sn
essumption (shown by logicsl
relacionship batwesn dats
gensrated and ides),

INQUIRER ACTIONS WITHOUT
AWARENESS

Expresaing Idea; Cenerating
Data; Problem Focus Question;
Theorstical Data Statement.

OTHER STUOENT ACTIONS
Scudent takes sctions other
than thoss liecad.

9'

TALK NOT CLEAR
Student talk is not
undarsctandable.
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OBSERVER GUIDE: ’ Bandout 13.2
Teacher Tactical Moves

Directions

1. Read down the left column to becoma familiar with the teacher
: movea.

2. Obaerva the move of the teachar and judge it to be:
a. Facilitating Studant Awareness (Items 1-7)
b. Allowing Inquiry (Item 8)
¢. Other (Item 9)

3. Notca the inquirer to whom the teacher is reaponding and tally in the
proper column opposite the item which describes the teacher move,

4. Proper tallying is important becauee:
a. Teacher moves will be compared with inquirer actions

b. Teacher needa to be awars of how he is responding to
inquirer actions.

5. Consider correlation of the problem focus with established criteria:

Does the problem focus meet the established criteria?

Yea
No Identify the areas where the problem focus does
not meet the established criteria.
287
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OBSERVER CUIDE: Handout 13.2
Teschar Tactical Moves

1. IDENTIFYING INQUIRY OPERATIONS,
SUBJECTS OF OPERATIONS
Teachar identifies, describes-
or lsbals the varification . or
axperinentation operscion and/ox
the subject of ths varification
oparation an inquirer has just
used.,

2, IDENTIFYING INQUIRY PRODUCTS
A DATUM AND A THEOQRY
Tescher identifies, describes
or labsls a theory and/or or a
datum an inquirer has just
produced.

3. PROBE FOR SPECIFICITY

Teacher asks the atudent to
include addicional details in
his data probs operatidn so ths
specific data the inguirer
wants ie identified.

TEACHER PROBE FOR DATA

Tesacher ssks a student what he
would need to know in order to
bagin to build or test a theory.

5. TEACHER PROBE FOR OPERATION
Teachar saks a student wvhat detal
generating accion he would take
to get the information he nseds
to test an ides.

6. OPERATION CLUE GIVING
Teacher tells & gtudent a data
generating operation that ha
might use to get the datum has
haa identified,

7. INSTRUCTING
Teacher gives & student an
exanple of a data generating
action which includes the

subject of the ection.

8, TEACHER USES AN ALLOWING
INQUIRY MOVE
Focus Secting; Scructuring,
Clarifying; Accepting, Respond-
ing to Data Probe; Teacher
Ll Silencs
A —#
9. OTHER TEACHER ACTIONS
Teachar takes sctions other

then thoss liscted here.

10. TALK NOT CLEAR
Teachar talk is not
ble.

tnquinr Aflnquirer B{Inquirer C{Inquirar

Facilitating Growth
e

Allowing
iry

Other

288
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INQUIRER ACTIONS FROM Handout 13.3
THE KNIFE PROBLEM

Pirections

In this exercise you will be analyzing a aingla inquirer action or a
series of inquirer actions to determine if they show evidence of inquirer
avareness of the inquiry processss. Items 1-6 of Handout 13.1 contains
inquirer actions that would indicate an awareness of what he is doing

and what he can do to proceed on hia owm.

To complete the exercise:

1. Read the actions for each of the inquirers on the following
pages.

2. Decide if the actions show evidence of awarenesa (Items 1-6
on Handout 13.1).%

3. On the line provided write in the item number(s) from Handout 13.1
which describes the evidence shown.

4, If tl.2 actions do not ahow evidence of awareness, write on
the line provided, either item number 7 or 8.

5. After you have tried the firat five, check your answers with
the answer sheet.

6. Go on to respond to the remainipg inquirer actions. Check your
last sixteen answers with the answer sheet. «If you disagree
with the answer sheet, seek clarity with one of your trio members.

*Items 1~6 on Handout 13.1 are descriptions of student behavior which
indicate awareness of inquiry processes. Tha student must be doing
or saying those thinga described in items 1-6 before tha student
behavior can be tallied as swarenéss behavior.
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INQUIRER ACTIONS FROM Handout 13.3
THE KNIFE PROBLEM

ING. 1.

INg. 2.

ING. 5.

1Nq. 7.

I¥Q. 8,

"I need to know if the water has anything to do with it."

“If you didn't put it in the water, would it still straighten
out?"

"Does the kind of knife it is make any difference?

"I'm doing an experiment. If you heated the knife on the
other aide, would it still bend?"

"If you heat the tin side, it bends the same as when You heat
the copper side, and I want to find out why."

"If you reversed the metals on tha blade, would it still bend
the same?"

"Is the knife like a regular table knife?"

"I think the knife is something like paper in a fire when it
kind of curls up. That gives me an fdea. I think the fire
has more pressure than the air. I think that's why it is
bending that way. Only the tin gort of g2 me fouled upl"
"If I put a plain piece of tin in the fire, would it expand?"

"That experiment We just did says that copper contracts
faster than tin and expands faster than tin."

"I think when you heat the koife the molecules only expand in
that one spot."

"If you heat the knife blade in only one spot, how far apart
do the molecules spread?"

"Copper expands faster than tin.”
"Does copper expand faster than tin?"

"Then that's why the blade bends, because ‘the copper is
puuhiug ie."

"I need to find out how much the blade expands."

290
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Inquirer Actions From Handout 13.3
The Knife Problem

NQ. 11,

INQ. 12.

Im. 130

ING. 14,

INQ. 15,

Imo 160

ING. 17.

iNQ. 18.

INQ * 19 *

INg. 20,

“If you put ice on the blade, would it still bend the same way?
I need to know in order to test my theory. My theory is that
the heat makes it bend one way and the cold will make it bend
another way."

"Why does it do that? I think it is a trick.”

"The reason it bends is because the ice 1s colder than the water."

"Is that warm or cold water in there?"

"It bends because the metals expand at different rates. Is
that righe?"

"Cold water makes things get smaller."

"The way it bends depends on what eide you put in the flame."

"If you put the other side in the flame, will it bend the same
vay?"

"The two strips of metal have to be together before it will work."
"The two strips of metal are joined, aren't they?"

"I think the blade bends because the brase is heevier than the
tin and it bends toward the brass side."

"Which is heavier, the brase or the tin?"

"We could put the brase eide down over the flame and see if it
still bends down."

"Is that water in the jar? Well, I think the knife melts."

"Would it still bend if the blade were an inch thick?"
"Would it bend if it were 2 inches thick?"
"Would it bend if it were 3 inches thick?"

"I think it would bend no matter how thick it was if you had
enough heat."

2N
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Inguirer Actions From Handout 13.3
The‘gg;ge Problem

INQ. 21,

“Did the blade bend toward the gold colored side when you
held it in the flame the first time?"

"Is the gold side of the knife brags?"
"Was the brass at room temperature to begin the experiment?"

"Does a piece of brass weigh more than a piece of tin of the
same size and purity?"
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ANSWER SHERT FOR
INQUIRER ACTIONS

Inquirer Item

1'

2'

8.

4, S

7

1l

4, 5,
6 -

7

5, 6
lor?
4’ s’
6

Handout 13.3

Inquirer says what data he needs and uses an experiment
to get the information.

Although the inquirer may be aware of how to proceed
on his own, by itself this statement doesn't indicate
any awareness. In fact, by this statement he is
asking the teacher to judge his idea.

Student indicates swarenesa of an operation because he
labels it and the operation he performs is consistent
with the label he attaches. If he had said, "Is the
handle made of wood?" this would not indicate aware-
ness because ha has labeled the operation experiment
but the operation he performs is verification.

Student indicates awareness of the data he needs and
also how to test an idea because there is a common.
subject (condition of the metals) in both the idea
atatement and the experiment operation used to get
the information.

Although the inquirer may be aware of how to proceed
on his own to build and test his idea, this single
response does mot provide any evidence. Subsequent
and/or prior behavior linked to this statement,
however, may indicate awarenmess. Teacher must be

" able to link responses which occur before and after.

Inquirer indicates that tha object "tin' (or perhaps
the properties of tin) have him baffled. However, he
immediately uses the object tin to verify its behavior
when heated. This use of the same subject {object tin
or property of tin) is found in both the idea statement
and the data generating question. This would suggest
avaraness of what he needs to know and the operation
useful in getting it.

Inquirer labeled the operation as an experiment. This
would indicate awareness of the operation, if that which
he labeled was an experiment. If he has imcorrectly
labeled, then he is not aware. In this example, we

are not sure because we don't know the operation to
which he refers.

Inquirer fndicates awareness of what he needs to know
and the oparation to get it because of the common
subject of his idea and the data generating operation
{condition of molecules). For the same reason this
suggests that he is aware of how to test an idea on his

own.
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Answer

Inquirer Actions

t for

Inquirer Item
9. 6
10. 4
11. 4, 6,
2
12, 7
130 6’ 4
14, 7
15, 7
16' 6’ 4
17. 6

Handout 13.3

Inquirer indicates he is aware of how to build an idea.
He states an assumption and immediately checks it out
through a verification operation. Then he goes on to
use the aame subject (property of copper) to state an
idea which explains tha behavior of the knife.

Inquirer demonstrates he 1is aware of what he needs to
know. We are not sure if he is building or testing
an idea.

Inquirer indicates the information he needs and per-
forms an experiment to get the datum. This would
indicate awareness of data needed and the operation
necessary to get it. He goes on to include the same
subject (object ice) in an idea gtatement explaining
the behavior of the knife. This indicates awareness
of how to test an idea which in this example is
further supported by his own words, "in order to test
my theory."

No evidence here that the inquirer is aware of data
generating operations and ideas so that he can proceed
on his own.

Inquirer is sharing an idea which contains an assumption.
He checks on the assumption (the water is warm) and his
idea (cold makes it bend) by verifying the temperature
of water. This indicaten awarenéss of how to test an
idea.

Nothing in the atatement to indicate awareness. In
fact, one might assume, that he is not aware of how to
proceed on his own when he raises the question, "Is
that right?"

Nothing in the otatement to indicate awareness of how
to proceed.

Inquirer stateas an idea and performs a data generating
operation both containing the same subject (condition of
blada a8 it is put in flame). This indicates awareness
of how to build and test an idea.

Inquirer making an assumption in an ides statement and
then checking out the assumption. This indicates
awvareness of how to build and test an idea.
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Anaver Shest for Handout 13.3
Inquirer Actions
Inquirer Jtem
18. 5, 6, Inquirer jndicates awareness of how to build and test
4 an idea as he pakes a statement and then performs a
date gensrating operation, both having the same aubject
(property of brass end tin). Thia, of courae, indicates
that he knows what operation to use to get the deta.
he needs.
19, 7 There are no indications in this statement that the
inquirer is aware of how to proceed on his own,
20, 1, 6 The 1nqu1ref indicates an awereness of the data
- generating process by performing a series of data
generating operations keeping the subject of the
operation (condition of blade) constant. He also
indicates an awarenesa of how ideas are developed as
he states an idea where subject (condition of blade)
corresponds with the subject of the data generating
operation performed previously.
21, 1, 3 Inquirer indicates an awareness of subject of data

generating operation as he performs data generating
operations using all of the subjects {(event, object,

condition, property). All of the actions are precise
data probes,
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PRODUCER'S TIME INTERVAL SHEET Handout 13.4
Producer 'a Name Date
If the procedure for completing this form is unclear, review page 215,
Handout 9.3.
Time Period
(Two minutes each) Pariod Boundaries
1 Period begins with:
Period ends with:
2 Period begins with:
Pariod ends with:
3 Period begins with:
Period ends with:
& Period begins with:
Pariod ends with:
5 Period begine with:

Period ends with:
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SUBSET 14 66 Minutes
ASSESSING SECOMD PRACTICE TAPE ’

NOTES TO LEADERS

It ie important in this subset for the lieteners to have & chance to
identify correctly the inquirer and tescher bshavior. During the
eight-minute tape playing pariod it is recommended thet lieteners take
whet time they nead to liaten and think about each behavior being
identified and tallied. It is battar to take fewer behaviors and go
avay knowing they have been identified correctly then to try to take
all the behaviors on the tepe and end feeling frustrated.

LEADER PREPARATION

1, Newsprint or overhead trensperency of schedule of activities for
Subset 14

2, PARTICIPANT MATERIALS

14.1 Listener Guide: Inquirer Actions 4
14.2 Listener Guide: Teacher Actions

297
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SUBSET 14

a)

b)

RATIONALE

Perticipants must have & chance
to assess thair practica
efforts through sccurate, open
feedback. In learning this set
of movas they alac must have
the chance to share their own
reasons for using spacific
facilitating growth moves with
specific students at a specific
time.

Participants acting as listeners
snd using listening guides can
give accurate data to the pro-
ducer. The producer, in turn,
can match the data reported with
his own intention and determine
the degree of consistency between
his intent and his actions.

Using two listeners to record
and report data will increase
skills and relisbility of
listeners.

Participants need opportunity to

review guide before they use it if

they are to use it effectively.

d) Participants naed to undarstand

clearly the different tasks and
the method used to complete them.

311
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MINUTES

4

2

a)

b)

¢)

d)

SCHEDULE

Introduce Subset l&.
Show on SCREDULE OF
ACTIVITIES.

Refer to HANDOUTS 14.1
and 14.2, Ask partici-
pants to review the

categoriea of behavior.

Give directions
for using time
interval sheetas.

Give directions for
trio members to play
practice tspes and
to report.




Assesaing Second Practica Tape SUBSET 14

a)

b)

c)

d)

LEADER INPUT
For this exarcise you will be:

1. Plsying your practice tape in your trio

2. Using guides to asgass tha degree of inquirer awvareness
and the degree to which the leader uses facilitating
growth moves to increase student awareness of inquiry
processes

3. Saying why you responded the way you did to individual
inquirers

The objectives ara for the listeners to provide as accurate data
as poasible to the producer and for the producer to report why he
respounded as ha did to particular inquirers.

Listensrs will be using HANDOUTS 14.1 and 14.2. The items on the
guides are jdentical to those on HANDOUTS 13.1 and 13.2. However,
the columns for tallying have been revised. Take four minutes to
become reacquainted with the guides. (Tima 4 winutas)

You notica that iisteners will be tallying by time periods.

Each of you have completed a time interval sheet that denotes

the different time periods showm on the guide. A8 the producer -
plays his tape, he will have his time interval sheet in front of
him. AS the tape plays, he will listen to the tape and observe

his time interval sheet 8o that he can tell listeners when to begin
tallying in another time period column. Jugt ae he did in Sub-

set 10, he can talk over the tape to tell them, "Go on to the

next column,”™ or he can 8top the tape.

One member of the trio should volunteer to play his tape. He is
called the producar. The second and third members are listeners.
One listener will use Handout 1l4.1 and the other, Handout 14.2.
Since one listener will be listening for inquirer awarenese

and the other for teacher moves, the producer will stop the
recorder after each teacher reaponse to an inquirer. LISTENERS,
YOU WILL LISTEN YO THE APPROPRIATE SPEAKER AND MAKE A TALLY MARK
OPPOSITE THE BEHAVIOR ON THE GUIDE SHEET IN THE PROPER COLUMN.
FOR EACH TAPE STOP, BOTH LISTENERS WILL BE MARKING THEIR INDIVIDUAL
GUIDE SHEETS. After listeners wmark, the producer gtarts the
racorder for the next student action and teacher move. You will
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SUBSET 14,

d)

e)

£)

g)

h)

1)

RATIONALE

Listenera will be able to
tell vhen tha producer has
used facilitating growth
movea indiacriminataly or
wvhen ha ia really diagnosing
the degrae of freedom which
individuals can handle
productively.

MINUTES

11

11

SCHEDULE

d) Continued

e)

£)

g)

h)

1)

Trio members start
firat round.

Stop tapa playing
and ask listeners
to report.

Stop firgt round
reporting and ask
trio member to
atart second round.

Stop tape playing
and ask gecond round
listeners to report.

Stop second round
reporting end ask trio
nember to etert third
round.




Assessing Second Practice Tape

d)

e)

£)

g)

h)

1)

LEADER INPUT

have 8 minutes for playing a practice tape and 11 minutes for
listeners to report on the inquirer and teacher behavior.

The listener using Handout 14.1, Inquirer Behavior, will report first,
telling the kind of inquirer behavior evidenced. Then the listener
uaing Handout 14.2 will report on the teacher moves used. If either
listener is uncertain of some of his tallies he can identify the

time period in which the questionable behavior occurred and the
producer can find it on the tape. All trio members then can become
involved in identifying the behavior.

Allow time during the listener repoxt perlod in each round for the
producer to select one of the 2-minute time periods where (if at
all) he used facilitating growth moves as reported by the listener.
He will replay this portion of the tape and after each of his
moves, stop the recorder and say why he responded the way he did.
THE IDEA IS FOR LISTENERS TO LEARN TO IDENTIFY INQUIRER AND TEACHER
BEHAVIOR ANO FOR THE PRODUCER TO BE PROVIDED WITH A PICTURE OF HIS
OWN MOVES AND ASKED TO TELL WHY HE USED THEM.

Spread out so that recorders do not intevfere with one another
and begin the firat round.

[Check to see that producers are calling out time periods and
starting and stopping recorders.) (Time 8 minutes)

Listeners, please report to the producer. Following your reports
the producer will say WHY he responded the way he did to inquirers
from one 2-minute portion of the tape. Producers, try to choose

a 2-minute period where you used facllitating growth moves.

(Time 11 minutes)

Will the second producer play his tape? (Time 8 minutes)

Listeners, plesse report to the producer. Producer, say WHY
you responded the way you did. (Time 11 minutes)

Please atart the next round with the third producer's tape.
(Time 8 minutes)
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SUBSET 14

RATIONALE

3)

k)

MINUTES

11

3

k)

SCBEDULE

Stop tape playing
and ask third round
listenera to report.

Remind participants
of third problem
focus,




Asgessing Second Practice Tape SUBSET 14

)

k)

LEADER INPUT

The listeners should report now to the producers. The producer
should say WHY he responded the way he did. (Time 11 minutes)

AFTER THE NEXT ACTIVITY, YOU WILL BE NEEDING YOUR THIRD PROBLEM

FOCUS. KEEP WORKING TO BUILD PROBLEM FOCUSES THAT MEET THE
CRITERIA.
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LISTENER GUIDE: Handout 14.1
Iaquirer Actions

Directions

1. Read down the left column to become familiar with the inquirer gection
items.

2. Observe the action of the student and judge it to be:
a. Evidencing Avereness of inquiry processés (Items 1-6)*
b. Not evidencing Awareness of inquiry procesaes (Items 8, 9)%%

3. Tally in the proper time period opposite the item which describes
the inquirer action,

4. Proper tallying is important becsuse:

a. Inquirer action tallies will be compared with teacher move
tallies.

b. Teacher needa to be sware of inquirer actions and his
tactical moves.

5. Consider correlstion of the problem focus with established criteria:

Does the problemn focus meet the eetablished criteris?

Yes

No Identify the sreas where the problem focus does
not meet the established criteria.

*Items 1-6 on obsserver gulds are descriptions of atudent behavior
which indicate swarepess of inguitry processes. The atudent must
be doing or saying thoss things described ip items 1-6 before the
student action can be tallied as awareness behavior.

*Item No. 7 refers to s genarating data or en evolving ides action
the studant is taking but where there is no evidence that he is

awvare of ths gctions he is taking. Evidences of awareness are described
in items 1-6 on the guide.
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LISTENER GUIDE:
Inquirer Actions

Eandout 14.1
Em Time Time Tine
eriod 1 Period 3] Period 4fPeriod 5

1. AWARE OF HIS DATA GENERATING
OPERATIONS AND SUBJECT OF

OPERATIONS
¥ames, describes operstions and

subjact of operations; messes with
subjacc(s); talks about vhat he
is doing.

2, AMARE OF HIS PRODUCTS OF INQUIRY
Names or describss & datum Or &
theory.

3, AWARE OF STATING A PRECISE DATUM
PROBE

Data genarating operstion contains
tims refarent, spacific object
and explicic stata of object,

4. AWARE OF WHAT DATA HE NEEDS

Talks about date he needs or has
gotten; subjects of ides snd dste

generating sction sre the same.

5. AWARE OF QPERATION USEFUL TO GET
A DATUM ME IDENTIFIES AS NEEDED
Talks sbout an operstion he would
use; subjects of ides and dats
genersting sction are the same;

identifies operation (not just
describes what he would do).

6. AWARE OF HOW TO BEGIN TO DEVELOP

Without

Other Avareness

P e, e

OR TEST AN IDEA

Idantifies sction to build or test
idea; checks cut an essumption
(shown by logical relacionship
betwesn data gsnarsted and idea),

7. INQUIRER ACTIONS WITHOUT AMARENESS
Expressing Idea; Ganarsting Data;
Problam Focus Quescion; Theoretical
Data Stactement.

8. OTHER STUDENT ACTIONS
Studant takes actions othar than
those listed,

9. TALK NOT CLEAR
Student talk is not understandabls|

M

#
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LISTENER GUIDE: Handout 14.2
Teachar Tactical Moves -

Directions
1. Read down the left column to become familisr with the teacher moves.

2. Observe the move of the teacher and judge it to be:
a. Facilitating Student Awarenesa (Items 1-7)
b. Allowing Inquiry (Item 8)
c. Other (Item 9)

3. Tally in the proper time period opposite the item which describes
the teacher move.

4. Proper tallying is important because:
a. Teacher moves will be compared with inquirer actions

b. Teacher needs to be gwsre of how he is responding to
inquirer actions

5. Coneider correlation of the problem focus with established criteria:
Does the problem focus neet the established criteria?
Yes

No Identify the areas whera the problem focus does mot
meet the established criteria.
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LISTENER GUIDE ‘ Handout 14.2
Teachar Tactical Moves :

qu Time [rime [rimd
sriod 1P 2IPaxriod 3iPeriod 4lPariod 5

1. IDENTIFYING INQUIRY QPERATIONS, |
/ SUBJECTS OF OPERATIONS

Teacher identifies, describes

or labsls the verification or
sxparisantation operation
and/or the aubject of tha
verification operation an
inquirer has just used.

2. IDENTIFYING IWIRY PRODUCTS »
A DATUM AND A TH
Teacher Mont:lﬁu, describes or
labals & theory sad/or a datum
an inquirer has produced.

3. PROBE FOR SPECIFICITY
Yeacher asks the atudent to
1include mors dstails in his &s
probs a0 the specific data the
inquirer vants is identified.

4. TEACHER PROBE FOR DATA
Teachar asks g student what he
vould need to kuow in order to
build or tast a theory.

5. TEACHER PROBE FOR OPERATION
Teachar asks a gtudent what
data generating gction he would
take to get tha ipformation ha
nesads to tast an idas.

6, OPERATION CLUE GIVING
Teachar tsalls a atudent & dats
generating operation that ha
sight use to gat ths datum he
has {dentified.

7. INSTRUCTING
Taschar givas g student an
axgmpls of & data genarating
action which {ncludes the
aubject of the gctiom.

N,

Facilitating Growth

8, TEACHER USES AN ALLOWING
INQUIRY MOVE
- 4 Focus Satting; Structuring,
E . Clarifying, Accepting, Respond-
ing to Pata Probs; Tascher

o OTHER TEACHER ACTIONS

Taacher takes sctions other than
those liated here.

_ Other
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SUBSET 15 103 Minutes
TUNING IN MOVES

NOTES TO LEADERS

Participants need to understand all the possible moves in response to
the inquirar action at Activity (£). You may find you need to remind
the answer man to read all the possible moves. :

Some participants will continua to be bothered by terms used to
describe the tuning in moves.

LFADER PREPARATION

1. Newsprint or overhead transparency of achedule of activitiaes for
Subget 15

2. Tape recorder ready with TAPE C~IV

3. Preparation complated for demonstration of diving dropper
{Glass Cylinder, Rubber Sheeting and Eye Dropper)

4. PARTICIPANT MATERIALS

15.1 The Diving Dropper

15.2 Tuning In

15.3 Verification, Experimentstion, Analogy, Necessity,
Synthesis

15.4 Answer Sheet: Possible Tuning In Moves

15.5 Answer Sheet: Posaible Facilitating Growth and
Allowing Inquiry Moves

15.6 (lassroom Interaction
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SUBSET 15

RATIORALE MINUTES SCHEDULE

a) 1In addition to using those 3 a) Introduce Subset 15.
moves which allow inquiry Show SCHEDULE OF
and facilitate growth, the ACTIVITIES.

participant needs to learn

to uss an additional set of
moves designed to check
student perceptions and
attitudas if he is to disgnose
atudent growth.

b) Participanta need to be aware 3 b) Describe TAPE C-IV and
of the conditions during the demonstrate Diving
recorded inquiry activity if Dropper problem.

they are to attend to the
teacher behavior.

Participants will better under-
stand the written concepts if
they first listen to a recorded
situation where the concepta
are being used.

c) 4 ¢) Refer to Diving
) per problem,
T 15.1.
d) ’ 10 d) Give directions for
listening and play
Tape C-IV.
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Tuning in Moves SUBSET 15
LEADER INPUT
a) Ultimately, we are looking for students to view themselves as

b)

c)

d)

idea producers, as having the means for using concrete experience
to derive abatract tteaning and personal knowledge and as valuing
rational processes for making judgments. Such student percep-
tions and attitudes often become evident aa they grow in their
autonomous use of the inquiry process. On the other hand, the
teacher often needs to make it poasible for students to share
the way things seem to them. The TUNING IN moves are intended
for this purpoae. They are used selectively as students show
enough awareness of the process to begin forming judgments about
it. The teacher will generally intervene with these moves only
after using those which alloew inquiry and facilitate autonomous
student growth.

In this exercise you will:

l. Hear a tape where the teacher is beginning to use
tuning in moves

2. Read a paper describing the intents and actions
of the teachar

3. Practice using the tuning in moves

The objectives are to name the tuning in movea and to try using
them in response to inquirer actioms.

I will play a tape recording where the teacher is beginning

use the tuning in moves. The students and the teacher are

the same as before. This is tha fourth problem focus that the
students have worked on. The originsl one-hour tepe was cut

in two or three pleces to obtain & ten-minute tape that would be
representative of the entire activity.

Let me first show you the problem the teacher gave to the
students. (Demoustrate Diving Dropper)’

So that you know aomathing about the problem as you listen
to the tape, take about 4 minutes to read the problem summary,
HANDOUT 15.1. (Time 4 minutea)

As you listen to the atudente and tescher interacting on the
tape, see if you can detect the tactical movee the teacher

usea to reveal atudenta’ perceptions and attitudea of the inquiry
proceaa. (Tape runs 10 minutes)
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SUBSET 15

RATIONALE MINUTES SCHEDULE

e) Participant's conceptions 11 e) Rafer to HANDOUT 15.2

£)

g)

h)

© 31t

and perceptions will change
as & result of formal
conceptual input. Sone

of hia conceptions will be
reinforced and made clearer
by the formal conceptual
input. He will ba aware of
his informal knowledge and
his formal knowledge will
expand .

Participant's understanding of 47
the conceptual input will be
facilitated by hie applying

the new concepts to some

inquirer behavior and teacher
moves with which he 1is

familiar.

HANDOUT 15.4 will indirectly
provide participants with

a rationsle for using the
tuning in moves in response
to inquirer actions-

Participant'a expanding akill 25
in facilitating inquity will

be raflected in tha diffarencaa
betwaen hia earliar responses

to thasa actions and hia

preaent responses.

324

£)

g)

h)

and give directions
for reviewing.

Give information on
trio practice and
rafer participants to
HANDOUTS 15.3, 15.4
and 15.5.

Giva diractions for
complating HANDOUT 15.6
and comparing

with firat and sacond
responsas,

Renind participante
of fourth problem focus.




Tuning in Moves SUBSET 15
LEADER INPUT
e) HANDOUT 15.2 contains asome (1) philosophical and logical congidera-

£)

g)

h)

tions to be given to inquiry proceasea, and (2) tactical movea
deacribed as teachar intentions and sctiona. These can be used
to reveal student perceptions and attitudea of the inquiry
proceases. By youraelf, review the paper, paying particular
attention to the intent of each of the movea. After you have
reviewed the paper, see if you can name the moves to yourself.
(Time 11 minutea)

You now have a third set of movea which increase the alternate
ways for reaponding to atudenta. To provide practice in using
some of the tuning in moves and to demonstrate how these

moves provide alternate responses to students, we will use
gome of the same atudent responses which We used in learning
inquirer behavior.

Each trio will use ONE copy of MANDOUT 15.3 and ONE copy of each
of the answer sheets, HANDOUTS 15.4 and 15.5. Handouts 15.3 and
15.5 have been used previously to identify inquirer actions

and practice facilitating growth moves. Handout 15.4 givea
posaible teacher responses to inquirer actions from the tuning
in moves. As before, each trio has three roles: TEACHER, STUDENT
and ANSWER MAN. The student will read an action and the teacher
will respond with alternate reaponses from his full range of
tactical moves allowing inquiry, faciliteting growth and

tuning in to students. He should make sure to try aome tuning
in moves during thia exerciase. THE ANSWER MAN THEN WILL READ
ALL THE ALTERNATE RESPONSES FROM HANDOUTS 15.4 and 15.5. Rotate

roles in your trio for each set aa you have done in the past.

REMEMBER, have only one copy of each of the handouta in

your trio for thia practice. Don't look ghead on the anawer
sheets, Thia will apoil the opportunity for the teacher to
reapdénd apontaneously.

Get into your trios and begin with Set I. (Time 47 minutea)

Take a look at HANDOUT 15.6. You will remember it from past
uge, Complete it again, responding teo inquirer actions,
completing items A, B and ¢. Compare your reaponaes with
those given on the other occasions. Have you tried alternate
reasponses? Have you been able to identify the intent of

your reaponses? (Time 25 minutea)

AFTER THE NEXT TWO ACTIVITIES, YOU WILL NEED YOUR FOURTH PROBLEM
FOCUS. KEEP WORKING TO DEVELOP FOCUSES THAT MEET THE CRITERIA.
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THE DIVING DROPPER Handout 1S.1

1. MEARS BY WHICH FPOCUS IS CREATED
A. REquipment

Medicine dropper, tall cylinder of water, rubber cover,
large rTubber band

3. Demonstration

Float s medicine dropper upside dowm on the aurfaecs of e tall
cylinder of water. The aye dropper should be partislly filled
with water. (Experiment to get the right amount.) The dropper
ehould flost just et the surface, slmost entirely submerged.
Naxt, place & rubber cover over the top of the cylinder and
esal it in place with s rubbar band. When the rubber cover ie
presaed down, the droppar will fall to the bottom. After the
pressure is removed, the droppar will remain st the bottom.
Even after the rubber cover ie removed, the dropper will remain
in place. The dropper should begin to riae, however, when the
rubber cover is replaced and pulled up.

C. Focusing Questions

1. Why does the dropper sink and then rise?

2., Why does the dropper remain on the bottom when the rubber
cover 18 removed?

3. Why does the dropper remain st the top when the cover ia
removed?

IX. PROBLEM ANALYSIS
A. Consequential Variables

1. The rubber cover must be sealed tight against the cylinder
a0 that air cannot enter or leave.

2. The smount of air and water in the dropper is critical and
you must have just enough of each so that the dropper floats
at the surface Of the water in the cylinder before the rubber
sheet 18 put in place.

3. The sise (diameter and height) of the cylinder is important.
If you use one that ia too short and fat, the dropper may
not stay on the bottom when the rubbar is removed. If the
dropper 1is too tall and thin, the dropper may not rise off
the bottom, (A tall olive jer works fine with an ordinary
medicine dropper.) Of course, the #iza of thae dropper and
the amount of air in it w{ll elao affect its behavior where
the gise of the container is held constant.
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The Diving Dropper Handout 15.1

II. PROBLEM ANALYSIS (Continued)

B.

Attendant Date

1.

At the begiuning of the demonstration, there ie 8 dowmn-
ward force due to the weight of the dropper and trepped
air, end an upward buoyaot force eoqual to that weight.
(Archimedas’ Principle)

When the rubber cover ie placed over the cylinder and
esaled in place, the etmoepheric praessure gebove the
water remains unchenged.

. Pressure pleced on the rubber cover by the hend compresees

the eir sbove the weter surface into ¢ small epace, snd
increases the pressure on the water surfece.

Water praseure pushing up into the dropper becones
greater and the eir inside becomes coupreesed slightly

until it exerts enough pressure to bslence the water
prassure.

When the air in the dropper ie compreseed, it dieplaces
leas water end the upwerd buoyant force decreases. If
this buoyent force becomes lase than the downwerd pull
of gravity, the dropper begins to eink. After & certain
depth the dropper will continue to eink after the tascher
has released the cover becavse it is deep encugh so the
water preseure elone will keep the eir compressed.

Removing the rubber cover does not change the prassure on
the top surfece of the water, since thst pressure slready
returned to normal when the teacher. removed his hand from
the top cover.

When the cover is replaced and the teacher pulla upward
on it, the air pressure sbove the water is reduced as the
eir expands into e larger volume. As this pressure
reduces, the air in the dropper expands, displacing aore
vater and increasing the buoyant force.

Agein, after s certain depth, the dropper will continue to
rise even after the tescher hes released the cover; normal
eir pressure plus the water preasure st that depth cannot
compress the air emough to make it sink.
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The Diving Dropper

Bandout 15,1 |

I1. PROBLEM ANALYSIS (Continued)
C. Scientific Principles
1. Archimedes' Principle

2. Pressurs (Force Acting Upon e Unit Aves of Surfou)

3. Behavior of Gases Under Changes of Tempersture and
Pressure
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JURING IN Handout 15.2

lhyahwal distinguishes bstwsen what it is to report, infer and judge.

REPORTS are statements: 0f things which ars verifisblas
INFERENCES are statements: About the unknown mada on the besis

of ths known

JUDGMENTS org etatemgnts: Expressing approval or disspproval of
parsons, situations or objects baing
described

Por example, & parson's dress can be dsscribed using rsport, inferencs
or judgment statements.

REPORT “His shirt collar was open; his tis was around his
neck, but not tied. Thera wera two ink stains
ons-half inch in diametsr on his ehirt bslow thes
pockst. One ghoa lace was untied and dragging o:
ths floor." _

INFERENCE "Ha dossn't cars sbout his appearance."
JUDGNENT “He's s10ppy and shouldn't be arcund kids."

Such distinctions, Hayakaswa states, are important and necassary if people
ers to use languags processes to reach agrsement and undarstanding. Yor
instence, report stetements which ara based oo fact, have ths grestest
seneral ussfulness bacausa they sey things in such & way that evaryone
will agrea with their formulation.

Infarences, on tha other hand, can ba quite accurate or entiraly wrong.
They may ba based on e wide background of previous expariance and report
statements, or they may ba based on only casual obsarvations and no
expsrience-at ell. Therefors, inference statements should be racognized
for vhat they are and changed to report gtetemants to communicats
accurately; or, raport stetements should bs acknowledged along with the
inferancas.

Becsusa two Or more people happen to judge & situation or & behavior in
the same way, doss not mesn tha situation or behavior has bean varified
and i{s therefors trua. Yor instsnce, for another person to say, "You'ra
right, he i{s aloppy" doesn't mean the statement is trua. "Scientific
verifiability rests upon tha !xuml obsarvation of facts, not upon
the heaping up of judgments."* The trial jury who judges the defendant
to be "guilty of thaft" is making an infarence and pasaing judgment;

it 1s not a fact that ha ia guilty of theft. It is only a fact that he
is judged to ba guilty. Hopefully, such inferance and judgment atata-
ments would ba based on & number of report statements coming from e
numbar of sys witnesses.

1&7.1:«., s. I, in ht and Action. New York: Harcourt
9 Brace Jovenovich, Inc., 1964, pages 39-44
Tbid. page 43.
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Tuning In Handout 15.2

Hayakawa'a concarn is that people perceive the differences between the
kinds of varbal atatementa they are making and the kinds of statements
othara are making. It ia precisaly thia same perception of differencea
and attitudes sbout tha diffarencea that is looked for in inquirers.
Whereas Hayakawa is analyzing the langusge atatement, in inquiry the
procesa action ia snalyzed. That ia, tha concern is pleced on knowing
how tha individusl parceives the inquiry procesa as a means for developing
parsonal knowledga and undaratanding. More apecifically, it is important
to know if tha inquirar percaivas and values the following points of view:

1. JIdeas* axiat aa antities spart from the person holding them.
Although it is true individusla become emotionally involved,
attached and defansiva of thair ideas, ideas are made, developed,
bought and aold by individusla. Individusla have ideas much as
thay hava material goods such aa automobilea, houses and tele-
viaiona. Tha fact that an ides ia shown to be powarful or weak,
valuabla or worthlesa, doean't mean the creator or owmer of the
idea is nacasaarily powarful or waak.

2, An ides is judged to ba more or lesa powarful not by tha individusl
originating it or holding it nor by the numbar of peopla agreeing
with it. Jdeas are judgad to be mora or less powarful by the degree
to which thay accurately revasl or axplain tha real world events
and happeninga. Tha more powarful the idea, the greater its accuracy
in predicting and controlling new or recurring phanomenon.

3. Jdeaa ara sbatractions in the minda of people and ere aeparate
and distinct from real world events. Wa need to continually
experience and interact with raal world eventa to have ideas
and to anable our ideas to grow continually. Por instance,
some of us can only "go ao far" with aome idesa becausa we just
haven't exparienced acme parta of tha world or bacause wa just
haven't lived long enough. Small children, for inatanca, cannot
underatand~the mass of objects. That ia, a child ia shown two
balls of clay which he aaya ara aqusl size (and they ara in
fact).. But, whan ona ball is made into a long, thin seusage
ahapa and tha othar into a short, fat sausage ahape, ha will say
thare ia more clay in ths long thin ssusage.” Alao, many adults
have an "idea" that there ia an "Egypt," yet most have never been
thara or sasan it and have nevar talked to anyone from there.

4. Jdeas ara temporary atates, subject to growth, evolution, reviaion
or rejection. Whereas the part of tha rasal world which is being
axplained may remain relatively the aame or unchanged, man'a
parcaption of that part, the data he has about it and his ability
to generate nev data sbout it contributas to the temporary atate
of ideas. New data can render an idaa powerful or powerless.

*The word ideq as used hare refars to thaories, explanations, inferences
and ganeralizationa.

I¥or mora information, see ¥lavell, John . The Developmental Psychology
of Jean Piaget. Princeton, New Jeraey: Van Nostrand, 1966, pege 246.
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Tuning In Handout 15.2

5. Scientific knowledge is derived through en inductive process:
gathering deta, making theories ebout the data, testing those
theories with further data end 8o on. No inductive conclusions
or acientific statément or theory can ever be proven true.
They cen be proven untrue or made more certain as more dsta is
genereted to confirm them. o -

6. Everyone has ideas and everyone is capable of building his own
ideas. Ideas ere not those things which only some people are
capable of having, ideas ere not just those things that you
Ret from other people and from books. Personal ideas lead to
pereonal knowledge, and personal knowledge brings personal
setisfaction end personal power.

Some students elready perceive the inquiry process in this light as
indicated by:

e. Sharing two or more quite different idees about a problem event

b. Saying the data eveilable does or does not support sn ides
shared by the teacher

c. Stating wvhat sn idea explains end what it doesn't explain
d. Refusing to 'vote" es & means of deciding which idea ig best

e. Speaking out ageinst ideas of peers by citing evidence which
conflicts with the idea

f. Saying e theory 1is wesk because they lack first-hand dsta

Where this happens, the teacher ie quite naturelly TUNED IN to the etudent's
parceptions and ettitudes concerning inquiry processe actiona. If, however,
etudenta do not make clear by their ections or words, how they perceive or
feal ebout their own procese ectious, it is poseible for the teachar to use
eome probing moves. These moves ere introduced lest because they ere more
direct inverventions into the gtudent's inner etate. There nesde to be
trust and communication between etudent and tescher if students are to
respond honestly to these probes. They are not introduced last because
they are lese important. Together with the Facilitating ‘Autonomous Growth
Movea, they reveal, to an gven greater extent, the degres to which the
etudent ie truly able to use the inquiry procese eutonomously. It is in
response to these moves Or in the voluntary actions cited ebove that the
student revesla the degree to which he is free of end awere of prejudice,
ego attachment end defensive ection &8 he builds and teste his idea.

Workshop learning is concerned glso with clasercom verbel interection
ekills. These reveal the feelings end attitudes of students towerd
inquiry procesess. The following pages identify the specific tactical
moves which the teacher can use to bacome avare of these feelings end
aettitudea.
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Tu In

Hendout 15,2

Suchman identified the general conditions esaential tc; inquiry and the

growth of inquirers.

Strasser,* building on Suchman's work, identified

22 categories of teacher verbal interaction, called TACTICAL MOVES,
which the teachar uses to facilitata inquiry. Here, the 22 tactical
moves have been reduced to 18 and reorganized to simplify learning and

practice.

ALLOWING INQUIRY TO HAPPEN

1.
2,

L

L

oo b o

L

Focug Setting
Structuring

Clarifying

Accepting

Responding to Data Probe
Teacher Silence

FACILITATING AUTONOMOUS STUDENT GROWTH

7.

9.
io0.
11.
12.
13.

Identifying Inquiry Operations,
Subject of Operations
Identifying Inquiry Products:
Data and Theories

Probe for Specificity

Teacher Probe for Data

Teacher Probe for Operations
Cperation Clue Giving
Instructing

16.
15.
16.

17.
13.

TUMING IN TO STUDENT FEELINGS,
ATTITUDES, PERCEPTIONS

Probe for Theory, Status of a
Theory, Inference

Probe for Intent of Operationm,
Intent of Subject of Operation
Probe for Prediction,
Explanation

Giving Data, Theories

Data Clue Gi ing

When learning and prac-
ticing these Moves, you
are primarily éoncerned
with knowing the
noncbservable inner
stata of the student.
Notice the teacher'a
main intent is to find
out about the student
by his verbalizing or
expressing. the
unobservable.

*Strasser, Ben B, Componenta of a Teaching Styategy: Tactical Moves in

San Anselmo, California:

In;uil'y, Unit I.
n t. ] ] p‘g“ 9-21‘
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Tuning In . Handout 15.2

The concern here is with learning and practicing the moves having to do
with TUNING IN TO STUDENT FEELINGS, ATTITUDES, PERCEPTIONS. On the
following pages each move is described four ways, Teacher INTENT,
Teacher ACTION, Student ACTION, and student EFFECT. As you examine the

moves and prepare to practice them, consider the four deacriptions in
the fellowing manner.

Teacher INTENT:  An unobservable purpose you want to fulfill

Teacher ACTION: Something observable you do to fulfill your
intent

Student ACTION: Something observable you expect the student to
do in response to your action

Student EFFECT: Some unobservable inner state of the atudent
that you hope to be the result of your action

On each of the following pages, begin by reading the intent of the move
in the left column. In some cases, a move will have more than one
intent. Then become familiar with the teacher actions that ara consistent
with the identifiad intent. The teacher actions are those things the
teacher saya or does that are intended to bring about a desired response
from students. The actions identified in the second column ara those
which have been found particularly useful to fulfill the stated intent.
Refer then to the third and fourth colusmns which identify tha anticipated
and desired student responsea. In this oxercise it is important that you
tecognize the intent of each move and the possibla actions which can be
taken to fulfull each.
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INTENT

Purposs teschar bas
1o nind

Intention L:
Discover how ths
student perceives
his theory and the
process used in
developing it

T ACTION

Obsarvable teacher bshavior
to fulfill intent

n
2)

3

4)

Azks if anyous has a
different thaory

Asks a etudent what he is
going to do with his theory
(kmowing the etudent has
genazated data in conflict
with the theory)

Asks a student vhat his
theoty looks like at the
present time (knowing the
etudent has generated data
to support the theory)
Asks, "What do you infer
about thst vexiablel?!”
after atudant has gone
through a sequence of data
generating oparatiocns
dealing with a variadle

S ACTION

Anticipsted, obeervable
reasponse to teacher's
ection

n
2)
3

4)
3)

6)
)]

Shares a theory that
hasn’t been mentioned
Says his thasory is weak
bacause of nevw data

Says his theory is
atrangtheaed because

of new data

Says he is vorking on

a new theory

Shares an inference that
Yagrees” with data be
has generated

Says he wants to withhold
Judgment at the time
Identifies the data he has
used to build hies present
thaory

EFFECT

Anticipsted immer atata ™M
of student in response g
to teacher's action

1) WwWilling to discard
or modify a theory in
1ight of new data

2) Awvare of vhare he 1is
with his 1dea

3) willing to share with
othars what he is
doing

4) Values talking about
vha* he {s doiug
because it clarifies
his own thoughta and
actions

JONIUIINT *ANOIHL ¥ 40 snivis *
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INTENY

Purposa teachar has
in uind

Intention I:
Pind our why a
student is using
an operation or
why he used an
operation, or
discover vhy ths

student is using or
has used somathing

spacifically as
the sudbject of
tha operation

T ACTION

Obaervabls teachsr behavior
to fulfill intent

1)
2)
3)

4)

5)

6)

Asks a student why he 1o
using en operation

Asks @ ptudent why he
used an operation

Aska, "Do you have some~
thing in mind by using
that operation?™

Asks, “Ars you using
that operation to d:nloz
your idea or to test itc?
Asks a studeat why ha has
selacted vhat be has for
the subject of his
oparation

Asks the student vhy he
used vhat he did for the
subject of his operstion

-

$ ACTION

Anticipsted, observabls
responsa to teachar's
action

1)
2)

3)

4)
5)
6)

E))

8)

Statea why he is using
an operation

Statse why using certain
oparations ara usaful to
hin

States the limjitations
of using some cperations
in some situstions

Says he doesn't know why
ha is doing somathing
Says bs is just oessing
around

Says he 1is going to use

an operation for a specific

reason, uses it and geta
vhat ha i after

States the intent of an
operation bafors ha vees
the operation

Student identifies the
subject of tha operation
he is using

EFFECT

Anticipated inner stata
of student in responsa
to teacher’s sction

1)

2)

3)

Awars of how he can
use specific
operations

Valuss his ability
to use specific
operations to
genersate spacific
data

Avars of how he can
link oparationa to
procesd systematically
oD & problem,
controlling tha
salection of the
subjsct of the
operstion

L
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INTENT

Purposs teacher has
in mind

Intantion I:
Pind out how the
student perceives
the povars or
limitations of

9¢gg

Intention I1:
Find out if etuwdents
will continue to
inquira in faca of
new problems

174

T ACTION

Obsarvable teachar beshavior
to fulfill intent

1) Aaks, afcer understapding

2)

1)

2)

of studsot'’s theory, “low
would your theory

5 ACTION

Anticipated, cbservable
respcuse to teachar's
action

1)

2

X))

4)

1)
2)

3)

States thet his theory
in its preseat form can'tc
explain the new situstion
States thet his theory
can explain the new
sicuscion and tells how
Makes an accurdte
pradiction witk his

theory )
Identifies vhat his
thaory explaise and vhat
it doesn’c

Staces a theory on the
nav problem

Uses a deta genérating
operation on the naw
probles

Asks for confersance asd
discusses nev problem
with pesrs

EFFECY

Anticipated ioner state
of student in respovse to
teschear's actiom

1) ‘williag to evalmata
his thaory in public

2) VTeals fres to look at
his theory quita
apart from himself
and svaluwats it on
the basis of evidence

NOLLYNYIXI “NOILIIOTNG ¥O4 390ud
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INTENY

Purpose tescher has
in mind

Intention I:
Find out what a
atudent will do
whan given data
or a thsory that
he hasn’t requested

Intention IL:
Rlimioata the chance
for a gusseing gae

T ACTION
Obaexvable tsschar behavior
to fulfill intent

D

2

D

Says, "Lat ma give you
sone data,”™ and gives it
the data will
the atudeat's theory
because the theory is bssad
on sssumptices that wets
oever vasrified
Says, “ihat do you thipk
about this theory,” and
gives 2 theocy differemt
from any praviouvsly
meationsd

Gives the data, knowing
the atwients sre trying
to identify some data snd
sensing thay ara having
difficulty getting ic

S ACTION

Anticipaced, cbservable
response to teacher's
action

1) Ssya, "Really!™ and
than performs data
genaracing operatiom

2) Says the data he has
doasu’t support the

3) Says tha data he has does

1)
2)

i
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INTENT

Purpoes tescher has
in sdod

Iantention 1z
Hava & student gat
startad on sn idea
and stromgly
influencs his
actions to do so

g8eg

1141

T ACTION

Observable teachar bahavior
to fulffill fntent

1) Says, "You mey want to

oo
2) Says, "You msy wmat to

3) Cives thea studsst dsts or

S ACTION

Anticipated, cbsarvable
Fesponse to teacher’s
action

1) Asks, "Vas 1£?" or
"Could 1ttt or "Did 1eY™
in Tesponea to teacher's
data clue

NIAID 3N ViV
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OBSERVABLE STUDENT ACTIONS Handout 15,2
INDICATING AWARENESS :

Thia page contains s aumsary of the atudent sctions takan from the
studant action columns on the praceding pagas. They are the behaviors
which the leadar can theoratically expect when he uses the tuning in
moves. These behaviors dafine the inquiring student at the level
vhara ha values and {s awara of the inquiry process.

1'

10.

11,

12.

13,

14,

15.
16'

17.

Parforms an experiment varbally that could only be duplicated in the
finest clinical aattingas

Says, "I need some information,” and then uses a data generating
operation to get the information ha names

Statas a spacific time or objact he has in mind when using an
sxperiment oparation

Says he haa already tested his theory and aays how he did it and is
sound in hia tast

Says, "I'm thinking that so and so is tha case,” and then performs
data genarating oparation to confirm it

A atudent, other than the one the teacher is instructing gives an
exanpla

Says hia theory is wesk because of new data

Saya his theory is strengthened because of new data

Says he is working on 3 new theory

Identifies the data he has ulcq to build his present theory

States why he ia using an operation or why ha ia using something as
tha subject of his operation

Statea why using certein operations or aubjacts of operations are useful
to him

States the limitations of using aoma oparations or subjecta of opera-
tions in certain situatioms

Saya he is going to usa an operation or aubject of an operation
for a specific reason, uses it and gats what he is after

Stataa the intent of an operation bafore he uses it

Stataa that his theory in its present form can't explain a new1§
identified situation

States that his theory can explain & new situation and tells how
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Observable Student Actione Handout
Indicating lnurqmnaa

18.

19.

20.

Identifies what his theory explains and what it doesn't

Says that the data he has doesn't support the theory given by
teacher

Says that the data he has does support the theory given by the
teacher
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TUNING IN: RATIONALE OF
TEACHER TACTICAL MOVES

Mandout 15.2

This information has been includad to answer the quastion:

"Why should the tescher usa the tuning in moves?"

It should eatablish & rationala for lesdar behavior whare the leader ia
concerned with studant attitudes and feelings.

Proba for Theory, Status of
a Theory, Infarance

Probe for Intent of Operation,
Intent of Subject of
Operation

Proba for Prediction,
Explanation

Giving Data, Theoriea

Data Clue Giving

The teacher is batter able to direct his
own effort toward allowing students to
explore ways of creating ideas when he is
avare of how tha students percaive thair
ideas and tha means for developing then.

The teacher is better abla to diract his
own effort toward helping students become
more autonomous 1f he is ewere of the
values tha individual has for specific
actions on his part.

The teacher is batter able to direct his
own effort toward helping etudents examine
the values of rational processes if he is
awvare of the axisting student attitudes
toward thair own ideas and thair processes
for daveloping those ideas. 4

Tha teacher ia better able to direct his
own efforts toward halping students bacome
more "curiosity" motivated than "anewar"
orianted if he is awere of what studente
will do when presented with new problems,

Tha teacher is batter abla to direct his
own affort toward allowing students to
explore ways of creating ideas when he is
avare of how the students percaive their
ideas and the means for developing them,

Students are more motivated to work on a
parsonal idea when thay have immediate
access to information they nead.

A student, not knowing what information ie
important to him to gat started on an idea,
will be able to get startad if the

teacher cluea him to some information

that ie a part of the problem,
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VERLFICATION, EXPERIMENTATION, ANALOGY, Handout 15.3
NECESSITY, SYNTHESIS

SET 1
1,
2.

"It moves becsuse you have just the right amount of heat."

"If, instead of putting & hand on ona ball, I put heat on one
ball and cold on the othar ball, would it go to tha one that

ia colder?”

"Whean you put your hand on the ball doea the red 1liquid heat up
e littla to give off a gas which foxcea the ball to £fill up with
gas, forcing tha liquid into tha othar ball?"

"Ia that & chemical in thare?"

"Ia that sulfuric acid in thera?"

10.

"It'a the heat that makes it wove, the heat from your hand."
“"The pulse glasa is like a heart pushing blood."

"Doesn’t it move because the heat of your hand makea the red
liquid vaputize a0 that it pushes out, and the vepor builds up
until it can't go out anymore because of the pressure, so it
pushes the liquid over?"

"If you did what you did the first time to make the liquid move,
but vhen it atarts moving, if you ware to grab the tube between
the two balla, would the liquid atop moving?"

"Does the thing work by the heat of your hand?"

SET 111

11.

1z,

13,
14,

15.

"If your hand had no heat at all and you put it on one of the
bulba, would it work the sama way?"

"If I put the glass in a refrigarator would the red liquid
fraage?"

"Afr makes it move 1like that."

"If you did the aame thing in & room that was 30 degrees hotter,
would it etill work the same way?"

"Tha liquid moves because the heat repels it, pushes it away."
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1.

2.

Poseible Teacher Actions for
Tuning In To Studant Parceptions,
Attitudes

"Using your theory, what would you
predict would happen if you used more
heat?” (PROBE FOR PREDICTION)

"How doss your theory explein the: fect
that 1t doesn't work ea quickly upside
down?" (PROBE FOR EXPLANAT!OIJ

"Lat me give you s datum. It will work
with lese heat.” (GIVING DATA)

NOTE: As with eil genereting date
actions, the teacher would slways give
the data or maks it aveileble firet,

"What theory are you working on?"
(PROBE 'FOR. THEORY

"What ere you trying to find out when
ou sxperimiént the way you did?"
{PROBE FOR INTENT OF OPERATION)

"Why did you select heat as the tub%tact
of your experiment?® (PROBE FOR INTENT
OF SUBJECT OF OPERATION)

“What conclusions d1d you draw froa. the
data you just got?" (PROBE FN% INFERENCE)

HOTE: Taacher would use @ otructurhlu,
identifying inquiry products. or proba

for date move. Teacher probably wouldn't

use e tuniiag in mcve hefe. Student ie
‘still eaking for confirmation of hie
1idea or ha doesn't know that he is
working with en idea. In aither case
1t would do 1little good to try end find
out how he perceives the process when
thers is evidence that he doesn't know
what the process 1is.

330

343




Bendnit 15:4

Poseible Teacher Actions for
-Tuning In To Student Perceptions,
Attitudes

4, WOTE: As-with el1 gensreting data
operetions, the teacher would elvays give
the data or make it evailable firast.

"What thoogy‘ are you working on?"
{PROBE FOR m_soavf

"How 1s it halpful to find out if there
is a chemical in there?" {PROBE ‘FOR
INTENT OF OPERATION)

“Why did you want to verify the obfect
in the Euhq glase?" (PROBE FOR
OF SUBJECT OF OPERATION)

"The liquid in there 1is methylene
chloride.” (GIVING DATA) =~ -

3. NOTE: As with all gsnereting data
operations, the teacher would elweys give
the data or make it available first.

"What ides ere you working on?"
(PROBE FOR THEORY )

"Bow 18 it helpful to find out what 's in
there?" (PROBE FOR INTENT OF OPERATION)

“Why de you want to know the name of the
oblect in the pulse gless?” (PROBE FOR
OF SUBJECT -OF OPERATION)

“It'e methylene chloride." (GIVING DATA)

NOTE: Giving the name of the liquid
eliminates gusssing end gives the student
the data he needs~~the name of the liquid.

6. 'Waing yout theory, then, what do you
predict would happen 1if I held the pulse
lase under the cold water faucet?"
?PROBE FOR PREDICTION)

“How does your theory explain what would

ppen 1if you put the pulse glass under g
vater faucet? (PROBE FOR EXPLANATION)

"Let me give you a datum. The liquid will
move without anyone even holding it."
(GIVING DATA)
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Poasible Tescher Actions for
Tuning In To Student Perceptions,
Attitries

10.

ROTE: Teacher would wee an allowing
inquiry or fecilitating growth move here.
Teacher probably wouldn't use a tuning
in move bacause analogy atetementa
indicate the etudent isn't too aware of
the process. Therefore, to see how he
perceives the proceése would probably be
of little valua,

WOTE: Teacher would use e etructuring,
identifying inquiry producte or probe for
data move. Teacher probably wouldn't use
e tuning in sove. Student ie etill asking
for confirmation of his idea or he doesn't
koow that he ie working with an ides. In
either case it would do -little goud to

try and find out how he parceives the
procese when there is evidence that he
doasn't know what the procese is.

NOTE: As with all generating deta actions,
the tescher would elwaye give the deta or
make it available firat.

"What ides ere you working on. there?"
(PROBE FOR THEORY)

"What do you infer from the data you just
got?" (PROBE FOR INFERENCE)

"Why do you £ind it useful to experiment
the vay you ;ult d14?" (PROBE FOR INTENT
OF OPERATION

"Why did you choose to experiment by
crasting & new event?” (PROBE FOR INTENT
OF SUBJECT OF OPERATION)

NOTE: Teacher would use & structuring
identifying inquiry products or probe for
data move. Teacher probably wouldn't use
& tuning in wove. Student is etill esking
for confirmation of his idea or he doesn't
know -that he is working with an ides. In
either case it would do little good to

try end find out how he perceives the
procass when there is svidence that he
dossn't know what the procase is.
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Answar fheet:

Posaible Tuning In llonp

11.

12,

Posaible Teacher Actions fof ,
‘Tuning In To Student Perceptions,
Attitudes

WIR: As with all umrating data
actions, the teacher would elwiys give
the dats or make it available firet.

“What theory sre you working on?"”
(PROBE FOR THEORY)

“What conclusions d;you draw from that
data?™ (PROBE FOR INFERENCE)

"What were you trying to get from that
sxperiment operetion?” (PROBE FOR
INTENT OF OPERATION)

"Why did you chooss to uporiuﬁt with
the condition of the hand?" (PROBE FOR
INTENT ‘OF SUBJECT OF OPERATION)

NOTE: As with ell genersting date
ections, the teacher would alwaye give
the date or make it eveilsble firet,

"What theory sre you working oal®
(PROBE FOR' THEORY

"What do you infer from the datum you just
got?" (PROBE FOR INFERENCE)

"What were you trying to find out?"
(PROBE FOR INTENT OF OPERATION)

"Why did you choose to verify the
properties of the Iiquid?" (PROBE FOR
INTENT OF SUBJECT OF OPEMTION)

"Daing your theory, what would you predict
would happen if you used it in a room
vherse there was no air?" (PROBE FOR
PREDICTION)

"How does your theory explain why it
bubbled ltkse it d:l.d?" (PROBE FOR
EXPLANATION)

"Let me give you a datwm, It would work
the same ny in o vacuum.”" (GIVING DATA)
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'Pomsible Teacher Actione for
 Tuning In To Student Perceptions,
Attitudes :

14, WOTE: As with all generating data
actions, the teacher would always give
the date or make it available firet.

e E

‘What conclusions do you draw frxom the
dats you just received?" (PROBE FOR

INFERENCE

"What are you trying to find out with
your sxperiment?” FOR INTENT
OF ormon)

“hy did you choose to expériment with the
conditions of the room?" (PROBE FOR .
INTENT OF SUBJECT OF OPERATION)

15. "Using your theory, what would you
predict would bappen if we put something
cold on one of the balls?" (PROBE FOR
PREDICTION)

“Bow does your theory explain why it
will work upside mmﬁ(mu FOR
EXPLANATION

“"Lat me give you scme datd. If we put

something cold on one of tlie balls, the
1iquid would move toward the cold side."
(GIVING DATA)

334

347




ANSWER SHEET: POSSIBLRE PACILITATING Handout 15.3
GROWTH AND ALLOWING INQUIRY MOVES

Posaible Teachar Actions Poseible Teachar Actions
to Pacilitate Autonomous to Allow Inquiry
Student Growth

1. “You have s theory that explains "0K, I understand your ideas."
why the liquid moves." (IDENTI- (ACCEPTING)

FYING INQUIRY PRODUCTS, THEORY)
"What do you mean by 'just the
NOTE: This is the only move right amount of heat?'"
you would use unleas you havs (CLARIFYING)
information that the student
hasn't genareted any date to
build or test his idea. If, over
8 period of time, you find the
student not genercting date, you
might respond:

"What would you need to know
in order for you to feel
certain that's why it es?"
(TEACHER PROBE FOR DATA

If the student knows the informa-
tion he needs, but over & period
of time hasn't teken the action
to get it, you might respond:

"What could you do to test your
idea about iust the right amount
of heat?" {(PROBE FOR OPERATIONS)

If the student indicates he knows
the 1n£oruntion he needs but seill
doesn’t know how to get it, ycu
might respond:

"You could experiment with &
different temperature to test
é?sfﬂédcu."emiOPERATION CLUE

1If the student knows the data

generating ection he could take

to get the information he needs

but still doean't know specifically

how to proceed, you might respond: S .

"To test your idea you could RPN
place a candle under one and of
the pulae glass." (INSTRUCTING)
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Answer Sheet: Poseibla Facilitating
Growth and Allowing Inquixy Movas

Handout 13.5

Posaible Teachar Actions
to Pacilitate Autonomous
Student Growth

"You just did an experiment by
changing tha objoct used {n the
originel event.” (IDENTIFYING
INQUIRY OPERATIONS)

“"Experimenting is one way of
producing a datum." (IDENTIFYING
IHQUIRY PRODUCTS, DATA)

NOTE: The teacher would want to
provide the datum firet. (RESPOND-
ING TO DATA PROBE AND THEN IDENTIFY
THE INQUIRY OPERATION OR INQUIRY
PRODUCT)

"You are vorking on a theory that
explains why the liquid moves."
(IDENTIFYING INQUIRY PRODUCTS,
THEORY)

"What would You need to know to
decide if that'e it vorke?"
(TEACHER PROBE FOR DATA)

NOTE: This wove geems in order
because the student has asked
for confirmation of his theory
indicating that he can't decide
on his own.

NOTE: If they know the student,
over & pariod of time, can't
procesd on hie own, teachers can
usa any of the other movas found
under Item No. 1.

"You just confirmed what the
object is in the pulea glass."
( IDENTIFYING INQUIRY OPERATIONS)

“"Confirming or verifying ie one
way of geperating data."
(IDEHTIFYINB INQUIRY PRODICTS,
DATA)

Poseible Teacher Actions
to Allow Inquiry

“Yes." (RESPONDING TO DATA PROBE)

“Well, you'll have to decide if
that's why the liquid moves. It'e

not By role to o8y if that idea

is right or wrong." (STRUCTURING)

"Yes." (RESPONDING TO DATA PROBE)

"What do you mean by chemical?"
(CLARIFICATION)
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Apsver Shaat: Posaibla Pgcilitating Handout 15.5
Growth and Allowing I Movea

Posaibla Teachar Actions Posaibla Teachar Actions
to Facilitata Autonomous to Allow Inquiry
Studant Growth
5. "You just verified the kind of "No." (RESPONDING TO DATA PROBE)

liquid that ien't in the pulae
glasa." (IDENTIFYING INQUIRY
OPERATIONS)

"Varifying different parts of
the event ia opne way you can
get information." (IDENTIFYING
INQUIRY PRODUCTS, DATA)

6. "You're sharing a theory, your nok.” (ACCEPTING)
own idea, about why tha liquid
moves. (IDENTIFYING INQUIRY
PRODUCTS, THEORY)

NOTE: The teacher can use any of
the other moves found under the
ansyer to the Item No. 1 if he
knows the gtudent, over a period
of time, can't proceed on his own.

7. ™ou have a theory, an idea that "oK.” (ACCEPTING)
explains the working of the pulse "How do you mean, 'like a heart
glass." (IDENTIFYING INQUIRY puahing blood?'" (CLARIFYING)

PRODUCTS, THEORY)

NOTE: The teacher can usa any of
the other moves found under the
snswer to Item No. 1, if ha knows
the student, over 8 period of time,
can't proceed on his own.

8. "You're working on a theory."” "You are going to have to decide
(IDENTIFYING INQUIRY PRODUCTS, 1f that makes gense.” "I*
THEORY) isn't my job to eay if an idea

is good or bad." {STRUCTURING)

"What would you pneed to know to
decide for youreelf that's what
makes it move?" (TEACHER PROBE
FOR DATA)

NOTE: Here, because the atudent is asking a question, there is some
indication that he doeen't know how to decide on hia own. Thus, the
above move would seem to ba appropriate. Any of the other moves found
under the answer to Item No. 1 can glso be used if the teacher has
additional dats that the atudent can't proceed on his own.
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Hendout 18.8

Answer Sheet: Possible Facilitating
owth end Al ng xy ('}
Poseible Teachar Actions Poseible Tescher Actions
to Facilitate Autonomous to.Allow Inquiry K
Student Growth '

9. ™ou just experiménted by changing  "No.” (RESPONDING TO DATA
the place where the pulse glase PROBE)
ves held in the original event."
(IDENTIFYING INQUIRY OPERATIONS)

"You just got & datum through that
experiment.” (IDENTIFYING INQUIRY

PRODUCTS, DATA)

10. "You have & theory there.” "It'e your job to decide
(IDENTIFYING INQUIRY PRODUCTS, why it works that way."
THEDRY) (STRUCTURING)

"What would you need to know to
decide if that's how it works?"
(TEACHER PROBE FOR DATA)

ROTE: Hare, becauss the atudent ia
ssking a queation, thare is some
indicetion that he dosen't know how
to decide on hie own. Thus, the
above move would seem to ba
appropriste. Any of the othar moves
found under the answar to Item No. 1
can elso be used if the tescher has
additional data that ovar & period
of time the etudent -can't proceed on
his own,

11. "You have just done en experiment "No." (RESPONDING TO DATA
by changing the original condition PROBE)
of the hand.” (IDENTIFYING
INQUIRY OPERATIONS)

"You got some information by
experimenting.” (IDENTIFYING
INQUIRY PRODUCTS, DATA)

12. "You just verified the properties "™8o." (RESPONDING TO DATA
of the 1i1quid.” (IDENTIFYING PROBE)
INQUIRY OPERATION AND SUBJECT OF
THE DPERATION)

"Tell me more sbout the temperature

of the refrigerator.” (PROBE FOR

) SPECIFICITY)
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Ansver Shest: Poesible Feci{litatinz Handout 13.5
Growth and Allowing Inquiry Moves

12,

13.

14,

15.

Posaibla Teacher Actions Posaible Teacher Actions
to Fecilitate Autonomous . to Allow Inquiry
Studant Growth

(Continued)

NOTE: It would be difficult to
provide data for this verificstion
operation without knowing the
temperature of thae refrigerastor.

"Taking sction to verify gives you
{nformation about the properties
of liquide.”" (IDENTIFYING PRODUCTS
OF INQUIRY, DATA)

"You're stating e thedry." "0K, I underatand your ides."
%EE‘P{%FYING INQUIRY PRODUCTS, (ACCEPTING)

NOTE: Teacher can use any of the

other moves found under Answer

No. 1, if he has the date that the
student can't proceed on his own.

"You just experimented by chenging "No, probably not the same way."
the condition of the room from what (RESPBNDING TO DATA PROBE)

it was in the original event."
(IDENTIFYING INQUIRY OPERATIONS AND
SUBJECT OF OPERATION)

"By experimenting, you can get
certain kinds of dete." (IDENTIFYING
INQUIRY PRODUCTS, DATA)

NOTE: As with ell data genersting
actions, the teacher would respond
to the deta probe and then use one of
the sbove moves if daemed important.

"You have e theory," (IDENTIFYING  "oK." (ACCEPTING)
INQUIRY PRODUCTS, THEGRY)

NOTE: The teather can use eny of
the moves found under the snswer
to Item No. 1, if he has data that
over a period of time the student
can't proceed on his own.
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CLASSROG. INTERACTION

Rane N Date

For each of the inquirer ections below, writs:

1,

2,

4,

A. How you would reapond to the student.
B. What ection the student is taking.
C. Why you reaponded the way you did.
Does the red etuff in the tube move bscauves of light?
A.
B.
C.
I think that red stuff in thers is 1ike carbonated watsr. When you
shook the glass, the liquid let off e gea, like when you shake a
pop bottls. The ges makes pressurs end pushes the liquid over.
A.
B.
C.
If the 1liquid was, oh, liks 20 degrses hotter, would it etill work?
A,
B.
C.
I'm not sure, but I thiok heat makes it move, but I need to know if
you put something cold on it, that wasn't varm st ¢ll, would it etill
work?
A.
B,

C.

340




Classroon Interaction Handout 15.6

10.

Could ¢ fly live in the top of ons of those little balls?
A.

B.

c.

Why does it bubble like that?

A.

B,

C.

Well, liquid boils at different degrees.
A.

B.

c.

If I wanted to know if cold would make it g0, we could do the
experiment by putting ice on it, to eee if it would move...work.

A,

B.

C.

Well, were those bubbles, vhen you held it up, vhen it went to the
arch, wvare those eir bubbles, when it went up to the other red, to
the gas...glase ball?

A,

B.

c.

It kind of looks like ¢ thermometer.
A.

B.

c.
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c

11.

erool Interection Handout 15.6
Well, for e while there, I thought it worked because of heat. XNow
I'n not eure because it els0 moves vhan eomething cold 1s on there.
A,

B,
c.




SUBSET 16 124 Minutes
USING TUNIMG IN MOVES
NOTES TO LEADERS

Some participants have indicated they get tired during this subset.
Take & break aftar the third gnactment.

LEADER PREPARATION

1. Newsprint or overhead transparency of schedule of activities for
Subaat 16

2. Tape recorder ready with TAPE C-[V
Diving droppar aquipment savailable
Inquirer letters availeble
Arrangemsnts complaeted for participants to work with atudents
PARTICIPANT MATERIALS
16.1 Obeerver Guide: Inquirer Actions

16.2 Obaervar Guide: Teachar Moves
16.3 Producer's Time Interval Sheet

o W B W
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SUBSET 16

8)

b)

c)

RATIONALE MINUTES

The use -of tuning in moves 3 a)
requires the teacher to
disgnosa which pupils are
awvare of the process and the
inquirer actions. The
participant using hia own
problem focus can have a
safe try st beginning to

use these moves on pupils
who are aware of the

process but who gre wot
sharing their parceptions
and attitudes of it.

He needs a gafe try

before practicing

in the classroom.

Participants can use obser- 6 b)
vation guides to begin
diagnosing the degree to

which studenta-show

perceptions and attitudes

of the process and the degree
to wvhich the teacher intervenes
to get at these perceptions and
attitudes. Participants will
be able to tell when the
teacher uses a tuning in move
on & atudent who is not aswara
of the procesa. (Students who
are aware of the procese will
refer to the process in
Tesponse to the tuning in move.)

SCHEDULE

Introduce Subaet 16.
Show SCHEDULE OF
ACTIVITIES.

Refer to HANDOUTS
16.1 and 16.2.

Give diractions for
listening to tha first
four minutes of TAPE C~1V
and practica tallying
inquirer actions on
Handout 16.1.




Using Tun In Moves SUBSET 16

LEADRR INPUT
a) For this exarcise you will ba:

1, Learning to uss guida sheets to observe inquirers sharing
perceptions and attitudes of inquiry proceases and teachers
using tuning in moves .

2, Presenting s problem focus to the small group for imquiry
and trying to uss aome of the tuning in moves

3. Uaing tha guide sheets to raport on inquirer actions
and teacher movea

The objactives ara for observers to report inquirer actions .as
saccurately as posaible and for tha teacher to try using tuning in
movas vhere he hae evidence that inquirers sre aware of inquiry
procesaes, The use of the tuning in moves depends upon the degree
to which pupils are aware of the inquiry processes. They must be
avare of the processee bafore thay cen judge or value thea.

b) The guides you will be using are HANDOUTS 16.1 and 16.2. Handout 16.1
contains inquirer actions that reveal sttitudes toward inquiry )
procesaes as well as sctions which reveal awareness #nd no swareness
behavior. Handout 16.2 contains tuning in movea 88 well as
faciliteting growth and allowing inquiry moves. Tske 6 minutes to
preview these guides., {(Time 6 minutes)

c) To give you practice in using theae guides, you will tally while
1listening to TAPE C-IV. I will play the first 4 minutes of the
tape and you will tally only inquirer actions uaing Handout 16,1,
Since it is difficult to identify individual inquirara on the tape,
place all of your tallies in the Inquirer A coluzn.

[Play firet 4 minutes of Tape C-1v, stopping where Ben is saying, N
"Yes, you could make it work with & test tube."]

On the firat part of the tape, inquirer actions are almost equally
divided between aweraness actions and actions without awareness.
There ware no inquirer actions where students reveal their sttitudea
toward inquiry processes.
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SUBSET 16

d)

e)-

£)

8)

346

RATIONALE

6

The enactment provides the 7
teacher with the choice to

usa the tuning in moves in

termé of tha actual behavior

of inquirere which he has
observed during the workshop.

MINUTES = SCHEDULE

d) Give directions for
listeaning to remainder
of Tape C~IV and tallying
teacher moves using
Handout 16.2.

e) Explain leader, observer
tasks in emall groups, " -

rotation of roles and way-
observers report.

£) Ask emall groups to get
set up, get recorders
ready and have letters
on inquirare.

g) Start first round.




Usi

d)

e)

£)

g)

In Moves SUBSET 16
LEADER INPUT

For the remainder of the tape, tally only teacher moves using
Handout 16.2.

[Plty remsinder of Tape C-~IV, approximately S5 minutes.)

In the aecond part of the tape, the teacher chooses to use some
tuning in moves because soma of the inquirers are aware of the
inquiry processes. Tharefora, they can bagin to aasesa tha worth.
The teacher used primarily Allowing Inquiry Moves, two facilitating
growth moves, two Probe for Theory Moves and one Probe for
Pradiction.

You will be working in small groups just as you did when you
practiced the other problem focuses. One member of the group
will have the role of leader. Two members of the group will be
observers. Remaining members will be inquirere and wear their
letters. Observers will use Handouts 16.1 and 16.2. For each
round there will ba 7 minutas of inquiry and 8 minutes to report.
Observers should report in the following mannar:

1. The observer using Handout 16.1 will report first,
indicating the kinda of actions inquirers are taking.

2. The observer using Handout 16.2 then will report indicating
the kinds of teacher moves used in responding to the
individual inquirers.

This data will allow the leader to assess the degree to which
inquirere are sharing their perceptions and attitudes of inquiry
processaa and the degree to which he is using tuning in moves.
It will also give him an idea of his uyse of tuning in moves with
students who evidance awareness of inquiry processea.

1f an observer 1s not gure that he has correctly tallied a
behavior, he should identify it by inquirer and find it on the
tape. In this way tha entire group can help to identify the
behavior during the report period.

Get into your small groupe and get ready for the first round. After
the third round we will have a short break. (Time 4 minutes)

-

Please start the first round. {(Time 7 minutes)
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SUBSET 16

RATIONALE MINUTES SCHEDULE
h) 8 h) Stop inguiry in firet
round end esk observers
to report.
1) : 80 1) Stop observer reporte end

start second round. Con=-
tinue to start end etop
small groups for each
round and observer's
report. (Seven minutes
inquiry, eight minutea
reporting) Have break
efter third round.

j) 2 j) Give directions for
participants tc make
prectice tape. Have
droppers end rubber
sheeting evsilable.
Refer to HANDOUT 16.3.
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Using Tuning In Moves SUBSET 16

h)

i)

k)

LEADER INPUT

Stop. Observers, plesse report. (Time 8 minutes)

Please etart the second round. [Continue etarting end stopping the
groups fqr esch round and the obsexver's report. After the third
round have e ghort break.] (Time 80 minutes)

Your next task will be to make your third prectice tape working

with students. The tape need be only 15 minutes. You will be
precticing using tuning in movee, as well ea the other moves. You
say use the Diving Dropper problem or you may use one of the problesm
focuses you have developed here in the workshop. You will be bringing
the tape you produce beck for the next workshop ectivity. Members
of your trio will lieten to your tape with you, using cbeerver
guides similar to the ones juet used. You will have @ chance to

say why you used certain moves with individual students. 1Ip order
for observers to identify the portions of the tape for which they
are tallying,  after making your tape, listen to it and compleate
Producer Time Intervel Sheet, HANDOUT 16.3. Have your tape and

time interval sheet ready for the next activity.

YOU WILL NEED YOUR FOURTH PROBLEM FOCUS FOR USE AFTER THE NEXT -
EXERCISE. o
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OBSERVER CUIDE: Handout 16.1
Inquirer Actions

Directions

1, Read down the left column to become familiar with the inquirer
, action items.

2, Observe tha action of the atudent and judge it to be:

a, Reflecting attitudee and percaptions of inquiry processes
(Items 1-5)*

b, Evidencing awareness of inquiry processes (Item 6)
c. Taking action without swareness {(Item 7)
d. Other (Item 8)

3. Telly in the proper column opposite the ifitem which deacribes the
inquirer action.

4, Proper tallying is important because:

e, Inquirer action téllies will be compared with teacher move
tallies

b, Leaﬁera will need to be awere »f inquirer actions and his
moves
5., Consider correlstion of problem focus with satablished criteria:
Does the problem focus meet the established criteria?
Yes

No _  Identify the areas where the problem focus
does not meet the established criteria.

*tems 1-5 on Handout 16.1 are descriptions of student behavior which
reflect an attitude or indicate how the student perceives inquiry
processes. The student must be doing or saying those thinga described
in items 1-5 before the student action can be tallied as reflecting

attitudes and perceptions of ;gguggx procasses.
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OBSERVER GUIDE:
Inquirer Actions

Feelinga and Attitudes

Fl'

TALKS ABOUT STATUS OF HIS
THEORY OR ABOUT THE DATA HE
IS USING

Student makes comment about
ths strengths, weaknessss,
tentativenass .of his theoriss
of about tha data baing used.

Handout 16.%

INQUIRER A

equinzn. B Jrnqurnen ¢ fosuraes o

TALKS ABOUT USEFIL WAYS OF
GENERATING DATA

Student makes comment about
which data gensrating action
or subjacta of acticns seen
useful,

APPLIES A THEORY OR USES A
THEORY TO PREDICT

Student triss applying a
theoly O new eventa Or uses
a theoTy to pradict.

CONTINUES TO INQUIRE IN FACE
OF NEW PROBLEM

Studeant takes action on a
new problem which ariaes
bacausa a thsory can't
account for some event Or
situation. ’

USES DATA THEORY MATCH AS
BASIS FOR JUDGING

Student says that he accepta
or rajscta a datum O a
theory bacause it does Or
dossn't match with other data.

INQUIRER ACTIONS INDICATING

AMARENESS

Avars of products and
oparatcions

Avare of data needed and
oparations

Praciae data probes

Avars of how to begin and
teat ideas

INQUIRER ACTIONS WITHOUT
AMARENESS

Expreassing Ides
Generating Data

Froblem Focus Question
Theorstical Data Statement

OTHER STUDENT ACTIONS

TALK NOT CLEAR
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OBSERVER GUIDE: Handout 16.2

Teacher Moves
Directione
1. Read down the left column to become familisr with the teacher moves.
2. Obaerve the move of the teacher and judge it to be:
ea. Tuning in to inquirer perceptions and attitudes (Items 1-5)
b. Facilitating growth (Item 6)
é. Allowing inguiry (Item 7)
d. Other (Item 8)
3. Note the inquirer to whom the teacher iz responding and tally in the
proper column opposite the itew which describes the teacher move.
4. Proper tallying is important because:
3. Teacher moves will be compared with inquirer actions
b. Teacher needs to be sware of how he is responding to
inguirer actions
5. Consider correlation of the problem focus with established

¢riteria:

Does the problem focus meet the established criteria?

Yes

No Identify the areas vhere the problem focus dosa
not meet the established criteria.
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OBSERVER GUIDK:
Teacher Moves

Randout 16,2

[NQUIRER 4

INGUIRER B

INQUIRER C

PROBE FOR THEORY, STATUS OF A
THEORY, INFERENCE

Teachsr asks & student to
idantify his theory, identify
how his theory seams to hin,
or make an inferenca from
data he just genezated.

INQUIRER D

PROBE FOR INTENT OF OPERATION,
INTENT DF SUBJECT OF OPERATION
Teachar asks & student why

he used or is going to use a
specific operation or why he
used or is going to use some-
thing specifically as the
subject of an operation.

Tuning In

PROBE FOR PREDICTION,
EXPLAMATION

Teacher asks & student to usa
his theory to predict or
explsin a given gituation or
avant.

GIVING DATA, THEORIES

Teschar offers student & theoty]
or a datum not asked for.

DATA CLUE GIVING

Teacher suggests to & grudent
a particulsr datum that he
might wvant to obtain,

Facilitating

FACILITATING GROWTH MOVES
Identifying Inquiry Opsratitn
ldentifying Inquiry Products
Probe for Specificity
Teacher Probe for Data

Probe for Opexation
Operacion Clue Giving
Instructing

Ty

ALLOWING INQUIRY MOVES
Pocus Setting
Structuring

Clarifying

Accapting

Reasponding to Data Probe
Teacher Silence

Other Allowing Inquiry

OTHER TEACHER RESPONSES

TALK NOT CLEAR
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Producer'e Name

PRODUCER'S TIME INTERVAL SHERT

Handout 16.3

Date

If the procedure for completing this form is unclear, raview page 215,

n.ndout 9.3.

Time Period

{Iwo minutes each) Perfod Boundar{es

1 Period begins with:
Period ends with:

2 Period begins with:
Period ende with:

3. Period begins with:
Period ends with:

4, Period bemins with:
Paeriod ends with:

5. Pariod Hegins with:

Period ends with:
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SUBSET 17 105 Minutes
ASSESSING THIRD PRACTICE TAPE

NOTES TO LEADERS

Participants have only one way of judging if they are able to identify
inquirer or leader behavior correctly. They must use the definitions
on the guide sheets and have group members analyze the behavior in
question. It is important that they do this during Activities (d)
through (i) while the listeners are reporting.

LEADER PREPARATION

1. Newsprint or overhead transparency of schedule of activities for
Subset 17

2, Arrangements completed for participants to work with students

3. PARTICIPANT MATERIALS

17.1 Ilistener Guide: Inquirer Actions

17.2 Listener Guide: Teacher Moves

17.3 Sample Guide for Fourth Practice Tape
17.4 Self-Prepared Listening Guide (NCR PAPER)
17.5 Producer's Time Interval Sheet
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SUBSET 17

a)

b)

c)

d)

356

RATIONALE

Participants must have a
chance to assesa their
practice efforts at using
the total range of

tactical moves by receiving
accurate, objective reports
of what took place.

Participants acting as
observers and using
observation guides can
give accurate data to the
producer. The producer,
in turn, can match the data
reported with his own
intention and determine
the degree of consistency
between his Intent and his
actions. Using two
observera to record and
report data will increase
akill and reliability of
observers.

MINUTES

369

a)

b)

¢)

d)

SCHEDULE

Introduce Subset 17.
Show SCHEDULE OF
ACTIVITIES.

Refer to HANDOUTS 17.1

and 17.2. Ask participants
to read directions for use
and review,

Give directions for
using guides.

Give directions for
trio members playing
practice tapes and for
listeners reporting.




Assessing Third Practice Tape SUBSET 17

LEADER INPUT
a) For this exercise you will be:

1. Playing your practice tape in your trio

2. Uaing guidea to asaess the degree to which inquirers
share perceptions and attitudea of inquiry proceases
and the degree to which the teacher uses tuning in moves

3. Saying why you responded the way you did to an
individual inquirer

The objectives are for the listeners to¢ provide as accurate data
as posgible to the producer. The producer should report on why
he responded as he did to particular inquirers.

b) Listeners will be using HANDOUTS 17.1 and 17.2. The items on the
guides are identical to HANDOUTS 16.1 and 16.2. However, the
column headings for tallying sre revised. Take four minutes to
review the guides. (Time 4 minutes)

c) Notice that the listeners will be tallying by time periods. Just
ag you have done in the past, the producer will have his time
interval sheet in front of him while the tape is playing. He will
inform listeners when to begin tallying in another time period
column. He will also stop the tape after pach set of inquirer
action and teacher moves to allow the listeners to ldentify cthe
behaviors and to tally,

d) One member of the trio should volunteer to play his tape. Another member
of the trio will use Handout 17.1 and the third member, Handout 17.2.
After the producer has played eight minutes of his tape, I will ask
listeners to report. Listeners will have eleven minutes to report
in the following manner:

1. The listener using Handout 17.1 will Teport first,
indicsting the various inquirer actions

2. The listener using Handout 17.2 will then report,
indicating the kinds of teacher moves used in responding
to individual inquirers.

WHEN THERE ARE QUESTIONABLE BEHAVIORS, LISTENERS SHOULD IDENTIFY THEM
BY TIME PERIOD. THE PRODUCER THEN CAN FIND THE BEMAVIOR ON THE TAPE AND
THE TRIO CAN IDENTIFY IT.
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SUBSET 17

RATIONALE MINUTES SCHEDULE
d) ‘ d) Continued
8 Trio members start first
round.
e) Observers will be able 11 e) Stop tape playing and ask
to tell if the teacher is listeners to report.

using the tactical movas
indigceriminately, or if the
teacher is using the moves
in a2 diagnostic, evaluative
manner.

£) 8 £) Stop first round reporting.
Ask trio members to satart
second round.

g) 11 g) Stop tape playing and ask
second round listeners to
report.

h) 8 h) Stop second round report-
ing. Ask trio members to
start third round.

1) 11 i) Stop tape playing and
ask third round listeners
to report.

k) 3 j) Give directions for making
fourth practice tape and
completing own listener
guide with HANDOUTS 17.3
and 17 .4,
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Assessing Third Practice Tape SUBSET 17

d)

e)

£)

g)

h)

1)

3)

LEADER INPUT

The producer will then identify one of the two-minute time perilods
where he uses tuning in moves, as reported by the listeners. He

will replay chis portion of the tape and, after each of his responses
to an inquirer, say why he responded che way he did.

Spread out so that recorders do not interfere with one another and
start your first¢ round.

[Check to see that producers are identifying time periods and stopping
recorder] (Time 8 minutes)

Listeners, please report to the producer. Following their reports,
the producer should say why he responded the way he did to inquirers
from a two-minute portion of the tape. Producers try to choose

a two~minute period where you used tuning in moves. (Time 11 minutes)

Will the second producer play his tape. (Time 8 minutes)

Listeners, report to the producer. . Producers should say why they
responded the way they did. (Time 11 minutes)

Will the third producer play his tape. (Time 8 minutes)

Listeners, report to the producer. Producers, say why you responded
the way you did. (Time 1l minutes)

Up to now you have been concentrating on a particular set of moves
for each of your practice efforts. For the fourth and final practice
of the workshop, you will be using the full range of tactical

moves. You will be concentrating on some particular responses that
you have identified. These should be respomses where you think
further practice would be helpful.

SO THAT YOU CAN IDENTIFY THE PARTICULAR RESPONSES YOU WANT TO
PRACTICE AND SO THAT MEMBERS OF YOUR TRIO CAN HELP YOU ASSESS YOUR
PRACTICE EFFORTS, YOU WILL BE CONSTRUCTING YOUR OWN GUIDE SHEET.

HANDOUT 17.3 is a sample of such a gulde sheet constructed by a
previoua workshop participant. Take a minute to look at this
sample guide sheet. ( Time 1 minute)
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SUBSET 17
RATIONALE MINUTES SCHEDULE

k) 20 k) Give directions for
participants to complete
their own observer guide.

1) 16 1) Give directions for
trio memabers checking
on clarity of observer
guide items,

m) m) Give directions for
corpleting time interval
sheet.

. Q 360
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Asseasing Third Practice Tape SUBSET 17

k)

1)

m)

LEADER INPUT

Now, use HANDOUT 17.4 to individually construct your own guide
sheet. You will be making three coples, using NCR paper, 80 you

can share your gulde with trioc members. Directions for constructing
a gulde are attached to Handout 17.4. (Time 20 minutes)

In your trilos, share the gulde sheets you just constructed and

get help in making sure the behavior you want observed is clearly
stated. To do this, one member of the trio should distribute

his gulde to the other two members. The two members should read
each of the items and check with the gulde shaet producer to make
sure they understand the behavior to be observed. The producer
then may want to revise some of his items 8o that they communicate
clearly the behavior to be observed. The second and third members
of the trio gshould share their guldes in a like manner. You will
have 15 minutes for this task. (Time 16 minutes)

Hold on to the three coples of your observation guldes so they

can be shared with the trio members when you play your fourth
practice tape. So that observers can correlate their tallies with
portions of the tape, listen to your fourth practice tape and
complete the time interval sheet, HANDOUT 17.5.
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LISTENER GUIDE: Bandout 17.1

Inquirar Actions
Directions

1. Read down the left column to become familiar with the inquirer
action items,

2. Observe the action of the student and Judge it to be:

a. Reflecting attitudes and perceptions of inquiry processes
(Lcems 1-5)*

b. Evidencing awareness of inquiry processes (Item 6)
¢. Evidencing unawareness (Item 7)
d. Other (item 8)

3. Tally in tha proper time period opposite the item which describes
the inquirer action.

4, Proper tallying is important because:

a. Inquirer action tallies will be compared with teachar
move tallies.

b. Teacher needs to be aware of inquirer actions and tactical
‘moves

5. Consider correlation of the problem focus with eaggblidhcd criteris:
Does the problem focus meet the established criteris?

Yes

No Identify the areas where the problem focus does not
meet the establishad criteria.

*Ttems 1-5 on Handout 17.1 are descriptions of etudent behavior which
raflect an attitude or indicate how the student perceives inquiry
processes. The etudent must be doing or saying those things described
in items 1-5 bafore the student action can be tallied as reflecting
attitudes and percepcions of inguiry procesaes.
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LISTENER GUIDZ:
Ioquirsr Actions

Feelings and Attitudes

Avare

Uraware

¢, 1. TALKS ABOUT STATUS OF HIS
THEORY OR ABOUT THE DATA

HE IS USING

Studsut makes comsant about ths
atrengths, wesknesaes, tenta-
tivensss of hia theories or
about ths data bsing used.

Handout 17.1
Tioe Tine Time Time Time
Period 1ljPeriod 2|Period 3|Period 4}Period 5

2. TALKS ABOUT USEFUL WAYS OF
GENERATING DATA
Student mskes comment about
which data generating action or
subjacts of actions aeen ussful.

3. APPLIES A THEORY OR USES A
THEORY TO PREDICT

< Student triss applying s thsory

to new evants or uses s thasory
to predict.

4. CONTIMUES TO INQUIRE IN FACE OF
NEW PROBLEM
Student takes action on a new
problem which arises becauss a
theory can't scecount for some
esvent or situation.

5. USES DATA THEORY MATCH AS 8ASIS
FOR JUDGING
Student aays he accepts or
rejects a datum or a theory
becauss it does or doesn't match

6. INQUIRER ACTIONS INDICATING

AWARENESS

Aware of producta and operations

Aware of data needed and
opsrations

Precias data probes

Awars of how to begin and teat
ideas

'

7. INQUIRER ACTIONS WITHOUT
AWARENESS

Expressing Idea
Genarating Data
Problem Focus Question

L with other data.
’

e —————— T ————

! Theoretical Data Statenant
8. OTHER STUDENT ACTIONS '

9. TALK NOT CLEAR
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LISTENER GUIDE: Handout 17,2
Teachar Movaa

Directions

1., Read down the left colummn to become familiar with the teacher
tactical moves,

2. Obgerve the move of the teacher and judge it to be:

a, Tuning in to inquirer perceptions and attitudes
(Items 1-5)

F

b, ¥ Pacilitating growth (Item 6)
¢, Allowing inquiry (Item 7)

d. Other (Item 8)

3. Tally in the proper time period opposite the item which describea
the teacher move.

4. Proper tallying is important because:
a, - Teacher moves will be compared with inquirer actions

b. Teachar neads to be awars of how he ie responding to
inquirer actions.

3, Consider corrslation of tha problem focus with established critaria:
Does the problem focus meet the established criteria?

Yes

———————

No Identify the arees where the problem focus does not
ueet the established criteria.
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LISTRNER GUIDE: Headout 17.2
Teacher Moves

Tine |Time  |Time Em Time
Pertod 1lPeriod 2|period 10d
1. PROBE FOR THEORY, STATUS OF A

« THEORY, INFERENCE
Teacher asks s studant to
idantify his cheory, idencify how
his thaory ssemss to him, or make
an iofarancs from data he just
‘m‘t.do

2. PROBE FOR INTENT OF OPERATION
INTENT OF SUBJECT OF OPERATION
Teacher asks a student why hs
used or is going to uss a
spacific operacion OR why hs
used or is going to uss some-
thing spacificaIly s» ths

¢ subject of ap operation.

3. PROBE FOR PREDICTION, EXPLANATION
Teachsr ssks a student to usa
his theory to predict or
explein a given situstion or
event.

4. GIVING DATA, THEORIES
Teacher offers student a theory
or a datun.

5. DATA CLUE GIVING
Teacher suggests to a scudent a
patticular datum that he might
wvant to obtain.

6. FACILITATING GROWTH TACTICAL
MOVES

Identifying Inquiry Opsrations
Identifying Inquiry Products
Probe for Specificity

Teachsr Probs for Data

Probe for Oparation

Operation Clue Giving
Instructing

7. ALLOWING INQUIRY TACTICAL MOVES

Pocus Setting
Scructuring

y Clarifyiung

Accepeing

Responding tc Data Probs

L Teachsr Silence

8. OTHER TEACHER RESPONSES
9. TALK NOT CLEAR

Tuning In

rF

Facilitating
Inquicy

Allowing
Inquiry
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SAMPLE GUIDE FOR Handout 17.3
FOURTH PRACTICE TAPE

Actions You Want to Practice |[Time [Time |Time  [Time ine
: Period l{Period 2|Period 3]Psriod 4 JPericd 5
1_. :W«u s A - 2o
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SELP-PREPARED LISTENING GUIDE ‘Handout 17.4

Diractions

1. After each practice aesaion with students, your trio met to asaesa
your efforts fr;ﬁ the tape. During each of the aasessment pariode
you recaived feedback from guide sheeta and trio membera. This
feadback noted particular kinds of responsea or tactical moves you

could lwprova through more practice.

i
P
2. Select from one to four of the responses or tactical moves that

you want to practice during your fourth practice,tape.

3. Write in each of the responses or moves Opposite an item uumber
on Handout 17.4. Check to see that the three sheets of oo carbon

required (NCR) paper are lined up.

4. Use langusge that clearly describes the particular response or

tactical move that you want to practica.

5. Descriptive language 18 uecessary for observers in the trio to

distinguish the reaponse or move being. practiced.
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SELY-PREPARED LISTENING GUIDE Handout 17.4

Actions You Want to Practice Time Tine Tige Time ime
Period 1]Period 2|Period 3|Period 4 Period 5

1.

2.

3.

4,
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PRODUCER 'S TIME INTERVAL SHERT

Producer's Name

Handout 17.5

Date

If the procedure for completing this form is unclesr, review page 215,

n‘ﬁo‘ut 9.3.

Time Period
(Two winutea each)

Period Boundaries

1 Period begins with:
Pericd ends with:

2 Period begins with:
Pericd ends with:

3 Period begina with:
Period ends with:

4 Period begins with:
Period ends with:

5 Period begins with:

Pericd ends with:
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SUBSET 18 74 Minutes
ASSESSING POURTH PRACTICE TAPE

HOTES TO LEADERS

Finish--hope you've enjoyed yourself,

LEADER PREPARATION

1. Newsprint or overhead transperency with schedule of activitiea
for Subset 18

2, Check in sheat for things borrowed (if you used one)
3. PARTICIPANT MATERIALS
18.1 Pinal Questionnaire
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a)

b)

c)

d)

e)

£)

g)

h)

O ‘ 3n

SUBSET 18

RATIONALE

MINUTES

Participants have had a 3 a)
chance to practice the

individual aets of

tactical moves. They now

ahould be ready to uae

the full range o f moves

and continue practice on

particular reaponses and

movea which they have

identified.

Individual participanta are
able tc identify particular
responaea and moves which
they need to practice.

Liateners will be able to 1 b)
report to the producer the

effecta of hia practice

efforta by using the guide

sheet he conatructed, The

producer will be able to use

the data reported to further

diagnoae hia owm skill

attainment.

7 c)
8 d)
7 e)
8 £)
7 g)
8 h)

384

SCHEDULE

Introduce Subaet 18.
Show SCHEDULE OF
ACTIVITIES.

Cive directions for
playing practice tape
and using participant
conatructed guides.

Trio membera atart
first round.

Stop tape playing and
ask listenera to report.

Stop firat round reporting
and aak trio membera to
atart second round.

Stop tape playing and
ask aecond round listenera
to report.

Stop aecond round reporting
and ask trio membera to
atart third round.

Stop tape playing and aak
third round liatenera to
report.
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Assessing Fourth Practice Tape SUBSET 18

a)

b)

c)

d)

£)

g)

h)

LEADER INPUT
In this exercise you will be:

1. Playing your fourth practice tape whare you uaed the
particular responses or moves which you have identified

2. Using a guide sheet the producer has constructed to
asaess his practice efforts

3. Reporting to the producer the results of his practice
efforts

The objactive is to report to the producer as accurately as
possible the degree to which he was able to fulfill his practice
intent.

One member of the trio should volunteer to play his tape., He will
distribute his guide sheets to the other two trio membars. While

the tape is playing he will refer to his time interval sheet to let
the listeners know the time pericd column in which they are to tally.
After 7 minutes of tape playing, the listeners will report.

Each 1listener will report in turn, the number of times tha teacher
used a response or tactical move that the tape producer was trying

to practice. If the producer was looking for particulesr inquirer
conditions to respond to which did not occur, this should be reported
also., Where differences in listener tallies arise, refer back to

the sictuation on the tape and seek to clarify the discrepancy. The
time interval columms help locate tha situation.

You can start the first round. (Time 7 minutes)
Stop the tape playii.g. Listeners, please report. (Time 8 minutes)

Stop reporting and start the gecond round. (Time 7 minutes)

Listeners for the second round, please report. (Time 8 minutes)

Listeners, stop reporting and atart third round. (Time 7 minutes)

Listeners for the third round, please report. (Time 8 minutes)
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SUBSET 18

RATIONALE
i)

3)

MINUTES
10

15

383

1)

3

SCHEDULE

Ask participants to
complete HANDOUT 18.1.

Collect all apparatus
borrowed by participants.




Assessing Fourth Practice Tape SUBSET 18

LEADER INPUT

1) We would 1ike Your reactions t0 the workshop. Please complete
the final questionnaire, HANDOUT 18.1. (Time 10 miuutea)

3) Before leaving will you leave with me any apparatus which you may
have borrowed. (Time 15 minutes)
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FINAL QUESTIONNAIRE ' Handout 18.1
(Workshop) (Extension Course):

Title Name

Location Date

1. To what extent has this workshop or course fulfilled your expectations
about what you personally might get out of it?

Has not come up to Hag exceeded
my expectations ' my expectations

a) What exactly has happened that brings you to this conclusion?

2. Think for a moment about the informational materiala, practice exer-
cises and methods used in this workshop or course. All in all, how
would you rate them? (CHECK ONE BOX IN EACH LINE)

Only restated or Offered new

proved what I insights, new

already knew wvays of viewing

old problems

Spoke to important Migsed the

issgues, vital I 1 o | important issues,

concerns vital concerns

Hard to understand, Clear,

complex, full of , understandable

" 3 arsonn

Ideas, skills, Requires changes

methods can be in conditions that

used immediately I have no control
- under existing ~ over in order to

conditions use

Little "how to" Provided real

help for my “"how to" help for

actual work in my actual work in

the school the school

and/or classroom and/or classroom

-
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Fingl Oueatiomnaire

Handout 18,1

3. During the workshop/courae, did you try uaing any of the ideas or

skills in your teaching?
Yea, regularly

Yea, occaaionally

Yea, once or twice when we had aaaignments

.

No, not at all (Go to Question §)

(a) How comfortable, natural to you, did it feel?

Not at all,

I was and am
atill very

uncomfortable

Very comfortable
natural, a whole
new way of working
wvith studenta

(b) Did you notice in your clasaroom or in particular sctudenta, any
effects, positive or negative, of your using theae skills or ideas?

No

Yea

Please deacribe any

effecta you noticed?

4, 1In all honesty, do you plan to use the ideas, skills and/or materials
preaented in thia workshop aa an integral part of your work aa a

teacher?

No {Go to Question 5)

Yea

(a) Please give at least one concrete example of what you will do
differently now than you would have done before attending thia

workshop/course.

(b) What help or reaocurces (materials, other persons, etc.) do you
feel you will need to fully implement the akills you have
learned in this workshop/course?
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Final Questionnaire Handout 18.1
5. Were there any points in the workshop where you had a feeling of

sudden insight, of really knowing what it was all about (an "Ah~-ha')?

No, I was always pretty clear,
No, I'm still in a bit of a muddle.

Yes. What in particular triggered the insight(s)?

6. Were there any points in the workshop where you had a feeling of
complete confusion and/or frustration?

No, I felt almost no confusion or frustration,

No, any confusion or frustration was cleared up pretty
quickly.

Yas. What in particular led to that feeling?

Has the confusion or frusetration been resolved?

Yes, how?

No

7. People atteand workshops and coursee for a variety of reasons. Please
chack honeetly any of the following reasons that apply to you, and
CIRCLE the checkmark of the reason which was MOST IMPORTANT in your

decision to attend.
It satisfies a requirement or gives me credits I need.

Many others in my school (school system) were attending.

My superiors suggested I go.

377

390




Final Questionnairea

Handout 18.1

My superiors gave me the opportunity to go.

I was selected to attend.
My attandance was paid for.

1 came because I really wanted to learn.

I'd heard

I had 8 particular problem to solve or deal with and thought

this tieining would help me.

Other (Be Specific)

8. Now that the workshop/course is over, how would you sum up the experience?

Not very
wor thwhile

Major factors contributing to your assessment:

391

Extremely
worthwhile

3’8




APPENDIX A: Transparency Set

APPENDIX B: Learning Objectives

APPENDIX C: Typescripts of Confrontation Tapes

APPENDIX D: Workshop Designs
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WORKSHOP THEMES

1. LEARNING TO USE INTERACTION PATTERNS WHICH:

ALLOW STUDENTS TO INQUIRE

ENABLE STUDENTS TO GROW AS INQUIRERS

REVEAL STUDENTS’ ATTITUDES AND
PERCEPTIONS ABOUT INQUIRY PROCESSES

€68

2. LEARNING WHAT STUDENTS DO WHEN THEY INQUIRE
AND GROW AS INQUIRERS

3. LEARNING TO HELP ONE ANOTHER LEARN -

08¢t




SUBSET 2

SCHEDULE OF ACTIVITIES

1. HEAR TAPE OF STUDENTS AND TEACHER
2. INQUIRE INTO TEACHER'S BEHAVIOR

1415

3. WRITE STATEMENT EXPLAINING TEACHER BEHAVIOR
4. CLARIFY STATEMENT IN TRIOS

[£:1%




SUBSET 3

SCHEDULE OF ACTIVITIES

1. READ A DEFINiTION OF INQUIRY

G6E

2. IDENTIFY RISKS/ ADVANTAGES OF ALLOWING
INQUIRY

3. HELP ONE ANOTHER GET A CLEAR STATEMENT

i8¢




SUBSET 4

SCHEDULE OF ACTIVITIES

1. READ WHAT THE TEACHER DOES TO ALLOW INQUIRY

¢6¢g

2. IDENTIFY TEACHER BEHAVIOR FROM TAPE C-I!I
3. CHECK ANSWERS OF TEACHER BEHAVIOR IDENTIFIED

£6t

ERIC :




SUBSET 5

SCHEDULE OF ACTIVITIES

1. REVIEW DESCRIPTION OF INQUIRER ACTIONS

L6E

2. PRACTICE IDENTIFYING AND RESPONDING TO
INQUIRER ACTIONS

3. COMPARE PRACTICE RESPONSES WITH ANSWER
SHEET

e

ERIC




866

ERIC

SUBSET 6
SCHEDULE OF ACTIVITIES

1. PRESENT A PROBLEM FOCUS FOR INQUIRY
TRY USING ONLY ALLOWING INQUIRY MOVES
OBSERVE AND TALLY LEADER BEHAVIOR
REPORT BEHAVIOR OBSERVED TO LEADER

& w» b

$8€




SUBSET 6

SMALL GROUP ARRANGEMENT

| = INQUIRER
R = TAPE RECORDER
L = LEADER
0 = OBSERVER
399
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SUBSET 7

SCHEDULE OF ACTIVITIES

- LEARN ABOUT FORCE FIELD ANALYSIS TECHNIQUE

0Ny
s

2. IDENTIFY, INDIVIDUALLY, THE FORCES OPERATING IN TRIO
3. GET HELP IN CLARIFYING FORCES
4. IDENTIFY WORKSHOP INTERFERENCES

8t




( OPromE O GOAL: ComTRE woRE )

SUBSET 7
FORCE FIELD DIAGRAM

PROBLEM: SMOKING

FORCES FOR GOAL

FORCES AGAINST GOAL

401
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SUBSET 8

SCHEDULE OF ACTIVITIES

1. READ A DESCRIPTION OF A PROBLEM FOCUS

2. LEARN TO DIFFERENTIATE QUESTION TYPES
3. READ EXAMPLE OF PROBLEM FOCUSES
4. DEVELOP A PROBLEM FOCUS




g0y

06t

SUBSET 9
SCHEDULE OF ACTIVITIES

1. PRESENT A PROBLEM FOCUS FOR GROUP INQUIRY
2. PRACTICE USING ONLY ALLOWING INQUIRY MOVES
3. CHECK TO SEE THAT MOVES ARE USED APPROPRIATELY

4. GIVE FEEDBACK ON DEGREE OF APPROPRIATE LEADER
BEHAVIOR
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SUBSET 10

SCHEDULE OF ACTIVITIES

1. PLAY PRACTICE TAPE IN TRIO

SOy

2. DETERMINE APPROPRIATENESS OF LEADER
RESPONSE

3. REPORT TO PRODUCER ON APPROPRIATENESS OF
HIS RESPONSES

T6€




SUBSET 11

SCHEDULE OF ACTIVITIES

1. RATE YOURSELF ON GROUP HELPING SKILLS

ony

2. SHARE RATING WITH TRIO MEMBERS

£6¢

ERIC




SUBSET 12

SCHEDULE OF ACTIVITIES .

1. HEAR TEACHER USING FACILITATING GROWTH
MOVES

2. PRACTICE DIAGNOSING INQUIRER GROWTH

LOY

3. PRACTICE USING FACILITATING GROWTH MOVES

%6€

ERIC




SUBSET 13

SCHEDULE OF ACTIVITIES

1.

BOY -

IDENTIFY INQUIRER AWARENESS BEHAVIOR
2. IDENTIFY FACILITATING GROWTH MOVES

3. TRY.USING FACILITATING GROWTH MOVES

S6¢E

ERIC
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SUBSET 14

SCHEDULE OF ACTIVITIES

1. PLAY THE PRACTICE TAPES

2. TALLY AND REPORT INQUIRER AND TEACHER
> BEHAVIOR

3. TELL WHY YOU, AS LEADER, RESPONDED AS YOU
DID |




SUBSET 15

SCHEDULE OF ACTIVITIES

1. HEAR TAPE OF TEACHER USING TUNING iN MOVES

01¥

2. REVIEW INTENTIONS AND ACTIONS OF TEACHER
3. PRACTICE USING TUNING IN MOVES IN TRIO

L6€

Q 0
ERIC | .
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SUBSET 16

SCHEDULE OF ACTIVITIES

1. PRACTICE USING GUIDE SHFETS

2. PRESENT PROBLEM FOCUS AND PRACTICE
USING TUNING IN MOVES

3. USE GUIDE SHEET TO REPORT ON INQUIRER-
TEACHER BEHAVIOR




SUBSET 17

SCHEDULE OF ACTIVITIES

A8

1. PLAY PRACTICE TAPES

2. IDENTIFY AND TALLY INQUIRER, LEADER
BEHAVIOR

3. TELL WHY YOU RESPONDED THE WAY YOU DID

66¢€




SUBSET 18

SCHEDULE OF ACTIVITIES

1. PLAY PRACTICE TAPE -

el

2. IDENTIFY TEACHER BEHAVIOR
3. COMPLETE FINAL WORKSHOP QUESTIONNAIRE

00%




SUBSET REACTION SHEET

Appcndix B

(Workshép or Extension Course) Date__
Title Rane
1. How productive has this session been for you personally?

2.

3.

‘.

Not

Very
Productive

What contributed to productivity for you?

What hindered productivity for you?

Extremely
Productive

How clear were you sbout what you were supposed to be doing snd why

you were doing it during this session?

Very
Confused

What, in particular, did you find confusing or unclear?

Very
Clear

All in all, how well was your group working during this session?

We Seemed to
Be Hung Up,
Stymied

What sesmed to hslp your group in its work?

What ssemed to hindsr your group?

Additionel comments and feedback:

414

e Worked
Very Smoothly,
Effectively

401




LONG-RANGE
PERSONAL
BEHAVIOR

POSSIBLE
ENABLING

LEARNING 0BJECTIVES

BEHAVIORS _

_»:1

.

To intagrate into a personal theoretical/conceptusl structure the 1gj
process be subjected to the rational and creative processes of the ir
conceptualizes new lesrning and humsn interaction phenomenon, as he 1
searches out change.

4

Responda intuitively to a task presented in the workshop

States his own theory in response to some workshop concept

Gathers datq to test his owm theory related to some workshop
concept

Shares with his small group the data he has gathered

Triea different operations to generate data

Revises a theory in light of conflicting dats

Continues to test an idea over the workshop period,
generating data and matching them with his theory

Identifies own problem focus for professional inquiry

Explores and uses s wide variety of dsts sources

Uses (reads, consults, rafsrs to) workshop msterial to solve
some of his own classroom prodlems and as s dsta sourcs in

building and testing own theories concsraing ltarning,
teaching

Uses force fisld technique to share perceptions of working
trio sffectiveness

Identifiea the generalized psttern of teacher response to
student sction

415




ddias contained in the inquiry workshop so they can be tested and tried and in the
 iidividual trainee. The individual will sense hid cognitive power growing as he
¢ {dentifies these in operation, and as he forms theoretical constructe from which he
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“LEARNING. OBJECTIVES

LONG-RANGE
PERSONAL
BERAVIOR

POSSIBLE
ENABLING
BEHAVIORS

members to facilitate their growth in workshop skills.

To function as a supportive member of a learning group by being will ;
the processes and actions of the group; by helping the group analyze

Restates what he has heard

Asks for confirmation, illustrationa, examples

Asks for repeat of message

Uses words and terms that are descriptive

States the facts that ymderlie his assumptions

Is direct and to the point

Sticks to the task or topic at hand

Checks to see what others have heard

Reports on perceived nonverbal messages

Maintains continuity in a discussion

Indicates how he wanta to be helped

Tells how he has been helped and when he has been helped

Tella when he has not been helped

Presses for clarity and specificity

Indicates when he i3 getting a clear message

Shifts direction of the analysis process, searching for more
productive ways

Relates time when someone did something to cause another to be
active

Relates time when thinga caused another to withdraw )

Operates a tape recorder to get a recording that can be
heard by other group members

Uses a workshop gulde to feed back group member behavior related
to a specific workshop skill i

Reports to trio and/or small group members the helping and s
hindering group behaviors that he observes ;




b o

Hing to attend to, understand and help another express himself; by being attentive to
. l:he strengths and weaknesses of its actions; and by providing feedback to other group

SUBSET

10

i1
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LEARNING OBJECTIVES

LONG-RANGE - . e
PERSONAL To establish and maintain the classroom conditions allowing inquiry

BEHAVIOR

iﬁfﬁff#g Names and/or lists allowing inquiry moves

BEHAVIORS

Develope a prohlem focus which meets the atated criteris

Providea atudents with problea focuses for their inquiry

Legitimates for inquiry the problem focuses identified by atudents |

Informs atudents of the classroom structure in which they can
axplore and creata idaas

Takes atepa to understand a student’a 4dea and what the student
is doing or tyyiug to do to build that idea

Accepta and understands a student's idea without judging it

Identifies when a atudent 4s ?xpressing an idea and/or when he ia
trying to generate data to build or test an idea

Makes available ahd identifias for atudents resources available
for meeting the student's data probes

Refrains from breaking silence when periods of ailence naturaily
occur in the classroom

Different%ates inferential statements and questions from
descriptive atatements and questions

Finds the isolate (variable) that makes the difference in
improving his own performance

Names and/or 1ists specific inquirer actions

Discriminates and clasaifies inquirer actions from a printed shrat

Providea appropriate responsea to inquirer actions read from a
printad sheet

Pfovides appropriate responaes to inquirer actions during a live
workshop ensctment yhere problem focus is provided

Provides appropriate responses to inquirer actions during a live
worksbop enactment where the trainer's own problem focus is uged

Blacrivinates and classifies inquirer actions from a live workshop
enactment

Judges 1f a given problem focus meets the sstablished criteria

Provides appropriate responses to inquirer actions when workin
vith a group of students &

419
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LEARNING OBJECTIVES

LONG-RANGE .
;ggig%gk To diagnose and evaluate where individual students would fall on a cor
that his choice t0 proceed and how t0 proceed with his idea ie always

POSSIBL
ENABLINE Names and/or lists the facilitating growth moves

BEHAVIORS

Identifies for a atudent an operation or a subject of an operation
tha student has just used

Identifies for a student a datum or a theory that a student has
Just generated

Askg a gtudent to make his data probéemore apecific

Asks a student what data he needs to proceed productively with
hia idea (when. the student isn't proceeding)

Agks a student what operation he would use to generate the data
he has identified as necegsary (when the student isn't using
the operation)

Identifies for the student the operation he might use to get the
datum he needs (when the student doesn't know)

Identifies for the student the operation and the subject of the
operation he might ugse to get the datum he needs (when the
student doesn’t know)

Provides appropriate responses to inquirer actions read from a
printed sheet

Provides appropriate responses to inquirer actions during a live
workshop enactment when trainee'’s own problem focus is used

Identifies, while using an observation guide, facilitating growth
moves used by the teacher during a live workshop enactment

Judges, while using an observation guide and listening to a
tape recording, whether the teacher has used facilitating growth
moves indiscriminately or in a diagnostic manner

Provides appropriate responses to inquirer actiona during a
practice gession with students
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continuum of student autonomous growth and to interact with the student in such a way
s maximized and productive to him.
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PERSONAL,

BEHAVIOR

POSSIBLE
ENABLING
BEHAVIORS

R e —

R

LEARNING OBJECTIVES

——— T — r_- oY ".\Wkw"‘,l‘;ﬁ ‘..
) t

To become aware of the perceptions and attitudes of ingr.irers conce

Asks a student to share his theory or the status of his theory

Names and/or lists the tuning in moves

Agsks a student why ha has used a specific operation or why he
has used the chosen subject of the operation

Asks a student to predict or explain a new situation with his
theory

Gives a student a datum or a theory the student hasn't
requested

GCives a datum to a student after the student has indicated he
doean’t know what data ha needs

Provides appropriate responses to inguirer actions tead from
a printed ghaet

Provides appropriate responses to inquirer actions during
live workshop enactment when trainae's problem focus is usad

Identifies, by using an observation guide, tuning in moves
used by tha tescher during a live workshop enactwent

Judgesa, by using an observation guida and listening to a
tape recording, whethar the teacher used tuning in moves
indiscriminately or in terms of student awareness of inquiry
processes

Provides appropriate responses to inquirers during a practice
aassion working with students
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erning inquiry processes,
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TYPESCRIPT:

Appendix C

CONFRONTATION TAPE 1

Girl
Boy

Girl

Boy

Girl

Girl

Boy

Does the red stuff in the tube move because of light?

Mayba that red stuff in there is like carbonated water. When
you shake the glass the liquid lets off a gas like when you
shake & pop bottle. Well, the gas makes pressure and pushes
the liquid over.

If the liquid was like, well, 20 degrees hotter would it
st11l work? I'm not sure but I think the heat makes it move.
I need to know if you put something cold on it that wasn't
warn at all would it still work....

Well, could a fly 14ve in the top of one of those little
balls? Why does it bubble like that?

Well, 1iquids boil at different degrees.... If I wanted to
konow 41f, uh, cold would make it g0, we could do an experiment
by putting ice on it and seeing if it would work.

Well, when those bubbles, when you held it up and it, when it
went into the arch, were those air bubbles when it went up

to the other end to the gas ball, vuh, glass ball?

How is that like a thermometer?

Well, for awhile I thought 1t worked because of heat now I'm
not sure because it alge woves when something cold is on there.
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TYPESCRIPT:

Appendix C

CONFRONTATION TAPE II

Teacher

Student

£tudent

Teacher

Student

Teacher

Student

Teacher

Well, let me tell you a lictle bit about what we are going

to do. I am going to do a science experiment, I guess you
could call it, and then I'll pose a question about it and

it is up to you to gee if we can figure out what makes it work
the way it does.

I think we tried this once before last year in school,
except they did something and asked us a question about

vhy did this happen and we all gave our theories and we
finally got it....

And the teacher would answer the question, all she could answer
was yes or no.

Ch, yeah.

Or, maybe or, you know, ask you a question and they don't
quite understand.

Well, we'll probably work much the same way, that is, you

can ask me questions about it. Some questions I may answer
directly and others I may not. You'll see how we'll work that.
And a couple of other things, when you did it in your class-
rooms, those of you who did it, when you were through, did

you say "I pass” or anything like that?

Usually we said "I pass" or something like that.

OK, sure. And let's see, you can make as many comments or
pode as many questions as you want to at one time. The reason
why I say that is so you know you don't have to ask one
question and atop, but you can say the kinds of things you
want to say or ask the kinds of questions you want to ask,

as long as you wish. You have the floor as long as we're
looking at you or talking with you. One other thing we'll
ask you to do or that you can do, is call for a conference.
1f, when you're working on a problem, you decide, Mike,

that you would like to talk to Stewart or you would like

to talk to Chsrles over here or Tom, if you would like to

talk with each other, one way you can let me know is to say,
"May we have a conference.” We'll stop what we gre doing and
give you a chance to talk to each other about it. OK? So

if you want to talk among yourselves, say, we'll stop the tape
and wait a liccle bit until you get a chance to do it. You
know, telk about what you want to talk about, share your

ideas or whatever. Then we'll continue from where we left
off.

OK. Here is a...
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Typescript: Appendix €
Confrontation Tape IT

Student
Teacher
Student

Teacher

Student
Studant

Student

Teachear

Student

Teacher

Studeant
Student
Teacher
Student
Studeat
Student
Teacher

Charlas

Yesh. ..

Does this look femiliar to you?

That's what we used at echool.

Good. Well, wa'll gqee what happens when we try it, OK?

Here ie one kind of problem and question that you can vorry
sbout, it'e, "Why does the liquid move?"

Oh, I think I know. The heat in your hand makes...

The liquid expands and it flows along...

And the heat of your hand makes the molecules in the water
rearrenge and move feater and fester and it hae to §0 aome-
where end eo it goes to the other.

oK

(Silence 30 eeconds)

Ia the 1liquid, does it go through all of the tube, or doee it
just tun on the eide? I mesn, if you have a tube like this,
I mean, if the liquid just rune on thie side and thia and all
that, and it doesn’t go through the middle, doee that go

all the way through the whole thing?

Yes, it does, it'e 1ike a...the tube ies kind of like a hosae,
and it goes right through the whole tube, yesh, eure.

(S1lence 45 seconds)

Is that sowe sort of a chemical in there or is it just something?

It'e colored water.

Is it colored water? No, it's not.

Is it a chemical?

It coulda’t ba colored water or elee it woulda't do that.
Is it e chemical?

What do you mean by a chemical, Charles?

Well, um, not really weter, but um...I don't know just how

you would eay it, but find a chemicsl, uh, something that
would resct more or something.

409
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Typeascript: - Appendix C
Confrontstion Taps II

Teachar

Studant
Studant

Teachar

Charles

Teachar

Jarry

Teachar
Jarry
Teacher

Stevart

Teacher
Studant
Teacher
Jerry

Student

Teacher

Ars you esking, ja thare something apacial sbout tha liquid
or aomathing that wakes it react mora?

Yea.
Could it ba aulfuric acid?

Ia it aulfuric scid? Let ma reapond to Charles first and
then I'11l.... I'1ll tell you what, it just gccurred to'ms that

.on tha tape we era making, that it would be halpful if wa

gava your names bafora we apesk ao we know who ia apesking. If
Yyou would juat raijaa your hand or aomething ao I know you are
going to talk. Then I'll aay Charlea or Yyou can aay your

names bafors you atart talking. If Janny hss aomething to

aay, you can say "Jenny" and then 80 on with what you ara
aaying, OK?

Now, you are esking...I aaid all thoae thiﬂ!l1lnd I forgot
what your question waa, Charles. '

Ia that acmathing apacial thet will react in & certsin way?
It could ba.

Putting your fingera there, does it stop the...that atuff
from flowing tha othar way?

Does putting my fingera in hare stop it?

Yes.

It could.

Does that kind of pointed thing on the top have anything...on
tha top of tha ona thing, does it have anything to do with
anything alsa? With tha expariment?

I aupposa it could heva something to do with it.

Can air gat in through thara?

No, it's gesled off tight.

Vhy did they put that thera?

Ia that just the way they sealed it?

Yeah, that'a peart of the procesa of the way they make it.

Par: of tha procesa of making it. Does that answer the question
that you were worried about, Jerry?
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Jorry
Teacher

Mike

Teacher

Student

Teachar

Student

Teacher
Charles

Teacher

Charles

11

x«;\_‘:_:\nuy.

Mike, you have ¢ question.

v 7

Well, would you tip 4it,..I went to eee if it .11...11: can all
fit in one of those thinge.

How would you 1ike it tipped over Mike, 1like thie? Do you
vant ma to eae if I can get it 411 in one ball?

I want to ees 1if 1t would go.

Ie that what you wanted ma to do? There le etill e little bhit
up there. OK.

Do you have to elant the tube et ¢ll when you put your hands
on it eo that the, whatever it ie, the liquid will go through
it better?

Charles, could you tell me what you mean by, "Do I have to?”
Well, instesad of just holding it like this, uh, 4f holding it

1like thie, would thie make it flow through better or would
1‘. LB |

Do you went to do eomething with £t?
Would...oh boy, well, I was just wondering (I think T have it)

that if tilting it, I aean not having it level, but tilting
it, would make it flow through faster?
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Teacher

Tom

Tascher
Tom

Teachar

Charles

Tesacher

Charles

Teacher

Charles

Teacher

Charles
Jarry

Tom

Teacher

Jarry

Jenny

Well, one question that we want to think sbout is, "Why
does the blade bend and then strsighten gut sgain?®

-

All right, Tom.

Ah, could you hold up that blade? Does the one side of

the blade have snything to do with it? Becsuse when you held
it, it went down once but the second time it went up, so

does that have snything to do with it?

What could you do, Tom, to test thet idea?

I suppose we would have to do it over sgein.

Do tha same thing over agein? Whst would you do over agein?
0K, let's go to Charles over here.

Wall, sh, is there some certain metal? I thought I saw it
when you turned it over. Isn't there bronze or brsss or
something l1ike that on one side of the blade?

Yes, bress is on one side of the blade.

Would that sffect it, ah, I'm ssying would this sffect it
in the experiment?

You ere coming up with an ides that, maybe baceuse it is
bress on one side, it somshow is affected to make it go.

Yas.

It might, you could expariment to test thet ides, Charles....
Okay, You csn sey "I pasa,"” if you want to think ebout it,

1 pass.

Bach time you did it, you shook it sround in the water.
Did that hava snything to do with it?

Well, I think it made it go beck to shspe just a little
fastear.

That's your theory sbout thet, huh, Tom? Jerry, what would
you do to test that ides? What might you do?

Not shake it.

You could just lesve it out in the sir snd then just wait
end gag if it doss bend beck without the wster.
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Teachar

Charles

Teachar
Charles
Teacher

Charles

Teacher

Charles
Teacher

Charlas
Tescher

All right, Both Jenny and Tom have given us some ideas about
how to work here. What you can do here is, remember the last
time we talked about tha fact that if you gat some kind of
an experiment or an idea for an experiment, even if we can't
do it, you can still ask me. You can design an exXperiment
and say, for example, i{f you didn't ghakse it in here,

would it gtill bend? Then I can tell you what would happen
that way. That's one way you can experiment here without
really carrying it out. You gtill have to design tha exparie
ment to test the fdea. So if you want to ffnd out, you can
experimant in worde and find out about it by asking we what
would happen. OK. Laura.

Would anything happen if you held it sideways?

If I held it just so, if I held it sort of flat to the
flanme, you mean hold it this way?

Yes.

Yes, something would happen.

OK. Charles.

Well, I was just wondering, would it happen the same way,
would it bend the same way as if you just had plain metal,
not brass or just plain brass and not metal?

Well, brass would be metal. Do you mean just oné matal?

Yes, just one of the two.

Now, you are asking me if this blade instead of baing mada

of two metals, stuck togethar as they are, if it were just
one straight metal all the way through, would it bend?

No, Well, if you kinda could tear it apart or something, you
would have here, maybe, this sida might be metal and thig side
brass. Would they still work the sama way?

If wa could take this ona apart, if we could peel off the
silver sida and than, put juat the remsining brasa part over
the flame, would the brass part bend?

Yes.

No, it would not.

So the two have to be together before it will work.

0K, that is your conclusion.
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Jenny
Teacher

Charles

Teacher
Charles

Teacher

Charles
Teacher

Charles
Teacher

Charles
Teacher
Charles

Teacher

Mike

Teachar

Mike

Tescher

Charles

Teacher

If you just had the other one, would 4t bend?

If you just had the silver side, it would not bend.

I was just wondering about the weight of the brasa. When
you put it over tha flame and it gets kind of soft, will it
kind of expand? I think it would bend toward the heavier
sida. Do you know which 18 heavier in the middle, the brass
or this? -

Tha brass 1s the heavier metal.

I thought this would alweys be heavier. If you had it 14ke...
How could you test that idea you were just talking about,
Charles? You came up with tha idea that it elways bends
with the heavier metals pushing the other stuff dowm?

Yes.

What would you do to test that?

I think, maybe what we could do, 1s put tha brass side down.
And gee whet happena?

Yes,

Would you like me to do that or do you went to do 1it?

1'11 do 1it.

OK. Why don't you go ghead. I'll answer some other questions
vhile Charles 4s carrying on his experiment. Let's see, Mike.

Well, after he is done, can I expesriment? I want to aee
what would happen 4f I hold both ends 1ike this, 1f the brass
will go out that way or go out thia way or just the same,

You are going to hold tha blade at both ends and heat the
middla and see what happens?

Yes.

Right, as soon as he finishes you can try that experiment.
Wa ara getting experiments all lined up here.

Sea how this goofed bacause tha brass is bending up? That
puts ma on the way to another theory.

Do you want to throw out the ones you juast had?

432

414




Typescript:
Confrontation Tape III

Charles

Teacher

Mike
Student
Mike

Teacher

Lisa

Teacher

Student

Teacher

Jenny

Teacher

Jenny

Lisa

Jenny

Teacher

Jenny

Appandix C

No, I think I might wait and see Mike's theory. It just might
have the same thing to do with it.

OK, sure. Let's get back to Mike now., Mike, do you want to
come up and test your theory now? You said you wanted to
experiment and hold it by both ends and heat the middle.

I'11 tell you what, you can stand around on the aide and than
other people that would like to look on will have a chance.
Let me get thie out of your way here.

It 1s coming inward.

It 18 going down toward the flame. Axae you bending it at all?
No.

You are not trying to bend 1{t? Just holding 1{t? You don't
want to wipe it off? "~ You want to try something with it wet,
Lisa?

I want to see if it will take longer.

Oh, OK. You want to stand around the back here so they can
see,

It's sort of evaporating and bending too.

I think it took just about the same, maybe just a little
bit slower with the water on it. Thank you. Jenny.

Does magnetism have anything to do with 1it?

Aha, we have a magnetism theory now. What would you do
to test that idea, Jenny?

Well, you said it always bends toward the silver. Silver

is usually, silver ie magnetic and I was wondering, you

have always been holding it like this eoc one sida faces

north and one side faces south. I wondered if that had anything
to do with 1it?

Un~huh because I held it that way and he held 1t that way.
I know, but they weren't, but you never held it like this,
you held it like that. You always pointed it this way so
one side would either point north or one eide would point south.

You're going to experiment to test your idea, Jenny?

Well, nothing different than what we have been doing.
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Jerry
Teacher
Jerry
Teacher
Students
Teacher
Jerry
Liea

Teacher

Jerry
Student

Teacher

Jerry

Lisa

Teacher

Jenny

Teacher

You could turn it the other way.

Would that help, would Jerry's experiment help?
Point it east or west.

Which one ia'notth and south here, I don't know.

(A1l giving the directions)

Jerry is going to hold it in a different direction, aren't you?

The northern star always points that wey.

We did it that way.

Appendix C

She is pointing it this way thie time. No one has pointed

the whole blade in that direction yet.
It is bending toward the north.
I think it iy bending toward the south.

Do you want to do another experiment now changing the
direction of the blade?

Yee, I want to see if it will keep going until it will
change. It just kaepa on going.

Can you really bend it until it bends all the way under?

Let'a finish with Janny and then we will do anothar
expariment. What do you think about that?

It didn't prove too mich more than we did before.

OK. All right.

)
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Teacher OK, Stewert.

Stewert Would it work if you didn't put...didn't press down...would the,
I mean...

Teacher You wean if I just held the rubber membrsne on top?

Stevart Yesh, 1ike that, you didn't put your hand on top of it.

Teacher The tube would not go down,

Student It wouldn't at ell?

Teacher It would not, no.

Student Does the amount of air in there, does it change at all?

Teecher The eir in where?

Student In that little tube.

Teacher Up in here or up in here?
Student In there.

Teacher Now, that iz e rough one for me to reapond to...I am going
to have to know more of what you mean when you esy smount.
Like, as if there were ah...now there isn't a quart of eir in
there, but let's use that ides, if there were a qusrt of
air in there, are you eaying are there two quarte Or one quart
or somathing? Or the aame number.of air molecules?

Student No, I mean ia there ah,..not how many air molecules, but
how..,like 1f there'a two quarts or one quart?

Tesacher Oh, you want to know if the aame amount is there et all times
in terms of quarts of air? The volume 0f air? No, there ia
not.

Student  Does it change when it goes up.or down? I mean would it
get...when does the air incresse?

Teacher Just before it goea dowm,
Student Just bafore it goea dowa?
Teacher Yes.

Student Dosa it increaass juat before it goea up?
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Teacher That's correct.

Student Would you prove it? I mean is it possible to prova it?
Can I put my hand on it and sae?

Teacher I don't know exactly what you mean by, ah, "Can you prove 1itt"
Do you mean you want to wstch the...

Student Yeah, would you put the tissue on it?
Teacher In other words, you want me to do it again so you can look?
Student Yeah.

Teachar OK. What are you golng to be looking for, Mike, when I do
thias?

Mike To see when the air decreases in it and when it increases
in 1it.

Teacher oK.

Lisa I1f you didn't have...suppose it was down hera and if you
just didn't cover tha whole top, you know, could you just
cover & part of it and do it, would it still work? I mean
like if you used this and...the water...

Teacher Oh, yesh, I understand, OK. In other words, 1f I didn't
cover the whole thing, but juat covered part, could I make
it come back up, ia that what you are asking?

Liaa No, I mean, when...not when it is going up...

Teacher You mean when it is down on the bottom?

Liaa Yeah, when it 19 down on the bottom.

Teacher No, 1f I just covered part of it, it would not...it would not
comeé up to tha top. You know what that was that you just
did, Liaa? What kind of an experiment? Like changing
aomething.

Jenny Does buoyancy have anything to do with the little squeezer
and the water inside the tube?

Teacher What would you need to know Janny, to decide that?
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Jenny You would need to know 1if there is enough eir in the squesser
to have enough...ah, pressure to float and then whan you
prese dovn on it end ell the air ie up et the top, end maybe
the water inside the squeezer ie too heavy and it just went
down to the bottom?

Teacher Well, you cen ask me both of those thinge.

Jeuny Well, 4q there enough air in thc‘cqucczct to rise up to the
top?

Tescher You mean to ksep it up et the top?
Jeuny Yeah.
Tescher Yesa, there ies.

Jenny And when you press down, ie the water inside of it heavy
enough to keep it down?

Teacher The water that is inside ie heavy encugh to keep it down.
That ie correct.

Jenny 1 page.
Teacher 0K, Tom.

Tom Wall, if you weten't using enything like e tube, would it
atill work? Still go up end down, if there were...

Teachar What would you use other than e tube? You mean thie tube here?
If you weren't using thie?

Ton No., The tube inside.

Teacher The tube inside.

Tom Uh-huh.

Teacher What would you yse instesd of that?

Tom I don't know,

Student A hollow teat tube.

Teacher We can make it work with & hollow teat tube or'e jer.
Student Well, would it?

Teacher Yes, we cen make it work.
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Student Oh, and n...if'you put that on top, could you make it go
down to about...Could you maka this lictle tuba go down to
about thera.

Teaachar Dowm to about 5007

Studenta (Tn!.kins all at onca)

Teachar I can maka 1t go down to 500 or 300 or 200 or wharevar 1
want to make it go and stay thara.

(Exparimenting)
Taachar Go down to 300.
Studant Yeah 300, now let it up a little bit.

Taachar OK. I can bring it up to 200.

Up to 100.
Studant Leava it at 300.
Scudanta (Talking all at onca)
Tescher OK., I'1l put it at 300 and I'11l cake my hand off.
Student Or 250.
Studant It's up thara...it's halfway.

Teachar Oh, I'm sorry I was-—on this side it's diffarent. So you
want it halfway.

Scudent And now take the whole thing off.

Teachar Tom, will you hold tha bottom of thia for ma so that when I
take it off there will be no danger of my tipping it over.
Is 1ic at 300 now?

Sctudente Yeah...about.

Studenta Thare it goes.

Teachar What was it, Tom, that you just did? Do you know what you
call thac?

Tom That would be an experiment.

Teachar OK, Wera you testing an idea, Tom? Can you ahare the idea
you ware testing?

420

o | 438




Iypescript:

Confrontation Teps IV

Tom

Teachar
Ton

Teacher

Jerzy

Jezry

Teacher

Jerry

Teacher

Tesacher

Jerry

Teacher
Jerry
Teacher

Jerry

Well, I was just wondering if it would stay there since it
aetaye at the bottom and at the top.

You vere trying to eea if it would etay in the middle?
Uh=huh.
And axperimenting to find out whether it would. Sure.

Would the same thing happen if you filled the whole thing
exactly to the top and would there be enough air to push
it dovm, push it up?

0K. If we were to fill the liquid right up s0 that it 1is
even with the top, end I would put this rubber on it here, end

push down...it would go down in the eame way end come beck
in the same wey.

Why does it need that much...it doesn’t need that much eir,
does 1t?

That'e your conclusion.

0K. Were you experimenting with en idea there, Jerry?
Or just trying to work out & theory?

Sort of working out.

.

Well, I wes trying to esk vhat Stewart was doing, euwd

when he eeid um...if there...when there's air at...when the
eir is in there and whan there is air from thers to there,
you put your hand on it, which one did he mean?

Stewert esked me about the air inside. He seid that this...
volume of air gets smaller. Ien't that correct, Stewart?
That ie vhat you were eeking me...about the eir ia the little
tube. Yeah. That's what he was asking me.

Well, eey that was all full of weter...there would be much
different results, wouldn'’t there?

No. What, the little tube here?
Uh~huh.
Oh yes.

If 1t vas always.
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It would juat atay down at tha bottom. That's what you
predict would happen, huh?

Yes .

oK,

Well, I was kind of wondering, when you push the rubber over
and down tha aide over that, when You push, is thera & acund
when you push?

No.

Vhen m.oo.hooom1dooodm tha presaure of the water
and ths pressure of tha air, you know, bescausa the little
tuba i# atill juat gbout halfway, I was wondaring, um..,
if it was...es you said, you know, esrlier I eeid if it
wesn't filled es much, it would atey down at the bottom,
well, could you bring it up anyway then?

Could I bring it up anyway if what, Charles?
If tha tube had more water and less air in it.
No.

NO, I mean,..

1'Oh, this tube here?

Yeah.

Oh, I'm sorry-=I could make it go up and down if it were

down to, probably, sbout 250, I don't know exactly what

the point {s, but ve would hava a point at which I could

push down and 4t wouldn't react. And it would ba down around
& little bit less than halfway full of water-~the rest full of
air in thia bis tuba, OK., Tom.
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SEVEN-MEETING WORKSHOP DESIGN Appendix D

Below is a seven~day workshop design which requires geven meeting

days of approximately 360 minutes each. These daya should be consecutive

or over a period of time not to exceed three weeks. If it iy impossible

to use consecutive daye, the workshop should be arranged in two-day, two-day,
three~day periods of time. Except where specified in the subsets, times

do not include bresk periods.

Meating Number

1

4k

5%

7*

Subsets Time Required
Subset 1
Subset 2
Subsget 3
Subset 4 289 Minutes
Subset 3 290 Minutes
Subset 6
Subget 7
Subget 8 289 Minutes
Subget 9
Firast Classreom Practice Tspe

Subset 10 197 Minutes
Subset 11 Plus Time for Practice
Subset 12
Subset 13 296 Minutes

Second Classroom Practice Tspe Plus Time for Practice
Subset 14
Subset 15
Subset 16

Third Clssarcom Practice Tspe 293 Minutes
Subset 17

Fourth Classroom Prsctice Tspe 179 Minutes
Subset 18 Plus Time for Practice

*Each participant will need to hsve access to 8 group of from 8-12 students for
practice during these meetings.
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FOURTEEN-MEETING WORKSHOP DESIGN Appendtx D

Below i» a fourteen-day workshop design vhere weekly meatings are approxi-
nately 180 minutes each. This fite the usual extension claes or division

of continuing education schedule. Except where specified in the subests,

times do not include break periods.

Meeting Number Subgets Time Required

1 Subset 1

Subset 2 160 Minutes
2 Subget 3

Subset & 129 Minutes
3% Subset 5 145 Minutes
4% Subset 3 145 Minutes
5 T Subset 6 115 Minutes
6 Subset 7

Subset B 174 Minutes

7 2 Subgaet 9 111 Minutes

First Classroom Prsctice Tapek®

B . Subset 10

Subset 11 86 Minutes
9 N Subset 12 144 Minutes
10 Subset 13 152 Minutes

Second Classroom Practice Tapek*

11 Subset 14
Subset 15 169 Minutes
12 Subaset 16 124 Minutes

Third Clsssroom Practice Tapeh*
13 Subset 17 105 Minutes
Fourth Classroom Practice Tape¥®®

14 Subset 18 74 Minutes

*Subset 3 ig a4 long one. On this schedule it is divided into two meeting
times. The gecond half of this subset might ba sssigned for trios to
complete out of class. The participanta, however, should complete gll
of the axerciges in each gubset.

**Pgrticipants should practice with students from their own classrooms.
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