






















































































































































































































































































































































































































































































































































































































































































Appendix F

General Guideline Sheets and

Forms for Recording Student Absences
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General Guidelines
for Conducting the Study

ORDER TO GIVE TESTS. For pretests, give the MY POINT OF VIEW
(form A) before you give the WHAT I KNOW ABOUT CHANGING
FORMS OF ENERGY. For posttests, give the MY POINT OF VIEW
(form B) before you give the WHAT I KNOW ABOUT CHANGING
FORMS OF ENERGY. They can be given on the same day, but they
must be given in this order.

WHEN TO GIVE TESTS. Give the pretests 1-2 school days before
beginning the unit. Give the posttests 1-2 school days after finishing the
unit.

EXPLAINING TO STUDENTS. Provide plausible explanations of
anything that students question regarding things associated with this
study (i.e., pretests, posttests, technology activity). They should never be
told that they are part of a study until after the study has been
completed by everyone in your school. Here are some explanations you
can use:

® [I'm trying this new idea that I learned about.

e This information will help me do a better job of teaching this
subject.

e [ want to find out how much you already know about this
subject so I can plan the unit better.

e We’re going to try this idea for this unit only. I'll explain how
it works out later.

e We got these things (tests or activity ideas) for free from
Virginia Tech. I thought it would be nice to try them out.

DEALING WITH ABSENT STUDENTS. Handle absenteeism as you
normally would by keeping the student after school, meeting before
school, or assigning a homework task. However, be sure to follow the
guidelines explained in #5 next. It may be necessary for me to exclude
the student’s test scores because of the absenteeism.
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KEEPING ATTENDANCE. It is critical that you keep good attendance
records during the course of this study because some students’ test scores
will be excluded because they do not meet certain criteria. To help in this
matter, | am asking that you use the chart provided for you in the BLUE
Record Book. Whenever a student is absent, please note two things:

1. Date they missed
2. What they missed (briefly)

For example, all of these notations are acceptable:

3/10 Curiosity pretest

3/12 Balloon-O-Gram activity
3/13 Textbook reading pp. 190-193
3/14 Day 6 lessons
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Name

M/[F

Date(s)
Absent

What Missed?

Code

TEACHER
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Appendix G

Treatment Group Daily Plan
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DAY

Changing Forms of Energy

DAILY PLAN - TREATMENT GROUP

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

(%)

A. Hand out a Changing Forms of
Energy Notebook to each student.
Have each student write his/her
name on the cover. Explain that
they should keep all their notes
in this booklet.

B. Students read text pp. 180-183
(till "Forms of Energy")

C. Discuss the concepts of work,
potential energy, and kinetic
energy. Write these new terms on
the board.

D. Do the MOTIVATE activity
described on p. 182 of your
Teacher’s Guide. (The wind-up
toy and playing cards are
provided.)

E. Do as many of the TEACH tips
shown in your teacher’s guide (p.
183) as time allows.

Students read text pp. 183-184
List all the forms of energy on
chalkboard.

C. Choose students to define and
give examples of each type.
Encourage new examples that
were not mentioned in the
reading. (See TEACHING TIPS
on p. 184 of your teacher’s
guide.) Continue this on next day
if you do not finish it today.

w >

Students read text pp. 185-186.
Spend time discussing the
illustration on pp. 184-185.
C. Also, call their attention to the

@ >




DAY

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

concept presented on p. 186:
Energy and matter change back
and forth into each other, but they
never disappear.

D. Have students answer questions
on p. 186.

A. Introduce Balloon-O-Gram
activity.
Conduct the activity according to
the instruction sheet provided.

A. Discuss the Balloon-O-Gram
activity (#9 on instruction sheet
for this activity).

B. Students read text pp. 188-190
(till "Changing Other Forms...")

C. Follow as many of the
MOTIVATE and TEACH ideas
as time allows (pp. 188-89 in your
teacher’s guide).

Students read text pp. 190-192.
To clarify the concept of circuits,
draw a simple circuit on the
chalkboard. Show students how a
circuit is like making a complete
circle. When the circle is broken,
the circuit is opened. (See sketch
of simple circuit in your orange
folder.)

C. Call students’ attention to the
"how it works" drawings on pp.
190 & 191. Clarify and discuss
these as necessary. If possible,
draw these on the board while
students draw them to help
clarify how they work.

W

D. Have students answer questions

on p. 192.
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DAY

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

w >

% >

Introduce Gizmo Game activity.
Follow guidelines on the
instruction sheet for this activity.
Have students begin generating
ideas for their game by writing in
their notebooks. Strongly
encourage them to be creative in
their game design. Their game
does not need to look like the
picture or your example.

Give each student the materials
needed for the activity.

Let them begin building their
games by following their ideas
recorded in their notebooks and
the directions shown on the
handout.

Carefully watch over the use of
the drills. Circulate through the
classroom helping students who
have problems. Try to encourage
them to solve the problems
themselves by asking them the
“right” questions, like: 1) Do you
think your obstacle course will
challenge players?, 2) How can
you change the shape of your
wand to make your game more
difficult to play?, 3) Where is the
best place to put the bulb and
battery so they don’t interfere
with the play of the game?

Finish game building.

Have students who finish early
start reading text pp. 194-197.
When all students complete,
follow guidelines on activity
instruction sheet (#10-12).
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DAY

SUGGESTED

PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

10

o O wp»

Students read text pp. 194-197.
Have students answer questions
on p. 197.

Discuss the key concepts from
this section.

Use as many of the MOTIVATE
and TEACH tips shown in your
teacher’s guide as time permits.
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Appendix H

Materials Provided to Treatment Group Teachers

215



o 0 N O

11.
12.
13.
14.
15.

16.
17.

18.

MATERIALS PROVIDED TO
TREATMENT GROUP TEACHERS

1 pair of wire strippers/cutters

2 hand drills (one large metal one, one tiny plastic
one) with one envelope of spare drill Dbits

2 wooden fixtures (used for holding wooden gizmo game

pieces while students drill)

4 "C" clamps (to hold fixtures to desk or table)

6 Balloon-O-Gram kits. Each "kit" consists of a brown
paper lunch bag filled with:

*« 6 long balloons e 6 rubber bands

e 2 straws e« 4 metal paper clips
« 12' fishing line e 4 index cards

e 2 spring clips e« Roll of masking tape

e 1 pair child's scissors < 1 pencil
25 #2 pencils
2 rolls of electrical tape
2 pairs of children's safety glasses
1 plastic bag filled with extra wire and clay for the
Gizmo Game activity
A few extra balloons (in case they are needed for the
Balloon-0-Gram activity)
28 Idea Notebooks (for students' journals)
25 Balloon-O-Gram Handouts (students' design brief)
25 Gizmo Game Handouts
25 Gizmo Game Directions Handouts
1 plastic bag with Materials for Motivate Activity. (A
wind-up toy and a few playing cards)
1 paper bag to store leftover Balloon-O-Gram Supplies
1 Blue Record Book (Holds daily lesson plans and forms
for recording students' absences)
1 orange folder filled with various teachers' handouts
(i.e., guidelines on how to conduct the study, unit
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plan, instructions on how to conduct activities)
19. 28 Gizmo Game Packets. Each "packet" consisted of a
plastic food storage bag filled with the following:
* Pine board (5.5" x 6")
* D-size battery with one 2" piece of bell wire
soldered to + end and another soldered to - end
e Flashlight lamp (2.33 volt) with one 2" piece of
bell wire soldered to base and another soldered
to side
¢ 17"-18" length of steel wire (about 18-gauge)
e 15"-18" length of bell wire with insulation
stripped on each end
¢ Small clay blob
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Appendix I

Control Group Daily Plan
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DAY

Changing Forms of Energy

DAILY PLAN - CONTROL GROUP

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

L Q@

Students read text pp. 180-183
(till "Forms of Energy")

Discuss the concepts of work,
potential energy, and kinetic
energy. Write these new terms on
the board.

Do the MOTIVATE activity
described on p. 182 of your
Teacher’s Guide. (The wind-up
toy and playing cards are
provided.)

Do as many of the TEACH tips
shown in your teacher’s guide (p.
183) as time allows.

Set up the materials needed for
the textbook activity called
Observing Energy and Work (p.
181).

Ask a student to come forward to
help out.

Follow the guidelines written in
the textbook to conduct the
activity.

After each marble drop, ask the
student volunteer to describe
approximately how much of the
marble is covered by the sand.
Discuss the findings.

Repeat the experiment with a
new student volunteer and using
the metal nuts instead of the
marbles.

Discuss the new findings.

If time remains, have students
start reading text pp. 183-184.

Students read text pp. 183-184.
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DAY

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

w >

List all the forms of energy on
chalkboard.

Choose students to define and
give examples of each type.
Encourage new examples that
were not mentioned in the
reading. (See TEACHING TIPS
on p. 184 of your teacher’s
guide.) Continue this on next day
if you do not finish it today.

Students read text pp. 185-186.
Spend time discussing the
illustration on pp. 184-185.
Follow the TEACHING TIPS
suggested on p. 185 of your
teacher’s guide. List the steps on
the chalkboard instead of posting
pictures of them. Discuss the
concept as suggested.

Also, call their attention to the
concept presented on p. 186:
Energy and matter change back
and forth into each other, but they
never disappear.

If time permits, have students
begin answering questions on p.
186.

Have students start and/or finish
answering questions on p. 186 of
the text. Orally review the
answers when all students are
completed.

Do the FIND OUT ON YOUR
OWN activity (p. 186 of text) as
an in class activity. Give students
about 10-15 minutes to make
their lists. Then synthesize all the
ideas by having them contribute
to a class list that you write on
the board.

Students read text pp. 188-190
(till "Changing Other Forms...")
Follow guidelines for the
MOTIVATE activity described in
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DAY]

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

© »

demonstrate this concept.
Follow the teaching tips
suggested on page 189 of your
teacher’s guide.

Students read the activity
described on p. 193 of their text.
Do this activity (Investigating
Electric Charge) as a teacher
demonstration activity.

Choose two students to come
forward to help out. Have one
student be a close observer of
the experiment so he or she can
verbally explain what happened
to the rest of the class, in case
they cannot see it well. The other
student should record the results
of the experiment on the
chalkboard.

Follow the guidelines written in
the textbook to conduct the
activity. Be sure to conduct the
demo in a place that is visible to
all students. (Try putting a chair
on top of a desk in front of
room).

Discuss the findings.

Repeat the experiment using the
vinyl strip instead of the ruler
and the wool cloth instead of the
waxed paper.

Discuss the new findings.

Students read text pp. 190-192
To clarify the concept of circuits,
draw a simple circuit on the
chalkboard. Show students how a
circuit is like making a complete
circle. When the circle is broken,
the circuit is opened. (See sketch
of simple circuit in your orange
folder.)

Call students’ attention to the
"how it works" drawings on pp.
190 & 191. Clarify and discuss
these as necessary. If possible,
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DAY

SUGGESTED
PLAN FOR THE DAY

WHAT WAS ACTUALLY
ACCOMPLISHED

# MINUTES
SPENT

10

% >

clarify how they work.

Follow the TEACHING TIPS
suggested on pp. 190-91 of your
teacher’s guide.

Students answer questions on p.
192 of their text.

Orally review answers to
questions on p. 192 of text.
Students read text pp. 194-196
(till "Using Electricity Safely")
Do the MOTIVATE activity
described in your teacher’s guide
(p- 194) by making a list on the
chalkboard. Include several
devices, like washing machine,
computer, electric coffee pot,
electric toothbrush, and electric
hand dryer (as found in public
restrooms). Conduct discussion as
suggested on p. 194 of teacher’s
guide.

Follow TEACHING TIPS
suggested on p. 195 of teacher’s
guide.

Be sure students understand the
concept of measuring electric
power.

If time permits, pose these
questions to students and ask
them to figure the answers: If
electricity costs 6 cents per
kilowatt- hour, how much will it
cost if you use 550 kilowatt-
hours? (ANSWER: $33.00) What
if it cost 9 cents per kilowatt-
hour?

Students read text pp. 196-197
Follow the first two TEACHING
TIPS suggested in your teacher’s
guide on page 196.

Have students answer questions
on p. 197.

Orally review answers to
questions when all students have
completed the assignment.
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Appendix J

Materials Provided to Control Group Teachers
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MATERIALS PROVIDED TO
CONTROL GROUP TEACHERS

25 #2 pencils

1 roll of masking tape

1 plastic bag with Materials for Motivate Activity. (A
wind-up toy and a few playing cards)

Materials for Teacher Demonstration of book experiment,
"Observing Energy and Work," including:

e Plastic container filled with sand

* Yardstick

e Several marbles

+ Several heavy bolts
Materials for Motivate Activity called, "Dancing
Dolls," including:

e Foil pie tin

e Tissue paper dolls

e« Clear plastic wrap

« Piece of wool cloth
Materials for Teacher Demonstration of book experiment,

"Investigating Electric Charge," including:

e Plastic ruler

e Piece of aluminum foil

e Length of fishing line

e Piece of waxed paper

e Piece of vinyl

e Piece of wool cloth
1 Blue Record Book (Holds daily lesson plans and forms
for recording students' absences)
1 Orange folder filled with various teachers' handouts
(i.e., guidelines on how to conduct the study, unit

plan)
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Agenda for Treatment Group Workshop
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TREATMENT GROUP WORKSHOP

March 25, 1991 -- 3:30 p.m.
Shelburne Junior High School
Technology Education Classroom

I. Introduction
¢ Discuss agenda
e Offer refreshments

II. Orientation to Treatment Materials
e Explain what all items in boxes are for
e Indicate what items will need to be returned
e Go through items in Record Book and Folder

III. Technological Activity #1: Balloon-O-Gram
e« Do activity in small groups
e Discuss considerations when doing activity with
students

IV. Technological Activity #2: Gizmo Game
e Demonstrate unfamiliar equipment (i.e., drill,
wire cutters/strippers)
e Do activity individually
e Discuss considerations when doing activity with
students

V. Pretesting and Posttesting
e Discuss nature of tests
o Explain importance of following guidelines
provided for administering them

VI. Open Floor for Questions and Answers
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Appendix L

Parallel Comparison of SECS (Form A) with

Revised Version of MyPOV (Form A)
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Comparison of Statements on the SECS (Form A)

with Statements on the MyPOV Instrument

(Form A)

No. Statement on SECS Statement on MyPOV

1 The materials will be very This subject will be very
interesting to me. interesting to me.

2 I will enjoy learning the I will like learning
material which is things that I did not
unfamiliar to me. know before.

3 I feel that the material This subject will be
will be boring. boring to me.

4 I will enjoy reading more I will like reading more
about the new materials. about this subject.

5 When the material is When things are hard to
difficult, I will not enjoy understand, I will NOT
learning it. like learning about them.

6 I think it will be fun to I think it will be fun to
increase my understanding find out more about this
about the subject matter. subject.

7 I will like to see some of I will like learning more
the points in the material about some parts of this
expanded. subject than I knew

before.

8 I will enjoy learning new I will like learning new
words and their meanings. words and their meanings.

9 Sometimes I will find it Sometimes it will be hard
hard to concentrate on the to keep my mind on this
material. subject.

10 It will be fascinating to It will be fascinating to
me to learn new learn new things about
information. this subject.

11 I will find myself losing I will lose interest when

interest when complex
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12

13

14

15

16

17

18

19

20

material is presented.

When I read a sentence that
puzzles me, I will keep
reading it until I
understand it.

I will enjoy learning the

material that surprises me
and makes me change my old
ideas about the subject.

It will be more enjoyable
to me to read about
familiar than unfamiliar
material.

I will have trouble paying
attention on the difficult
material.

The material will stimulate
me to think of new ideas.

I will find that I would
rather spend time answering
difficult questions than
spend it with easy ones.

When I come across
something I don't
understand, I will try to
figure it out.

It will be exciting to me
to learn about this
subject.

I will find myself getting
bored when the material is
redundant.

understand.

I will keep trying to
understand things even
when I am puzzled.

I will like learning
things that surprise me
and change how I think
about this subject.

I will be more enjoyable
to read about familiar
than unfamiliar things.

I will have a problem
payvying attention when
this subject gets hard.

Learning about this
subject will make me
think of new ideas.

I will like answering
hard questions more than
easy ones.

When I come across
something I don't
understand, I will try to
figure it out.

It will be exciting to

learn about this subject.

I will get bored studying
the same subject so much.
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Appendix M

Parallel Comparison of SECS (Form B) with

Revised Version of MyPOV (Form B)
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Comparison of Statements on the SECS (Form B)

with Statements on the MyPOV Instrument

(Form B)

No. Statement on SECS Statement on MyPOV

1 The material I learned was This subject was very
very interesting to me. interesting to me.

2 I enjoyed learning the I liked learning things
material which was that I did not know
unfamiliar to me. before.

3 I felt that the material This subject was boring
was boring. to me.

4 I would enjoy reading more I would like to read more
about this subject matter. about this subject.

5 When the material was When things were hard to
difficult, I did not enjoy understand, I DID NOT
learning it. like learning about them.

6 I thought it was fun to It was fun to find out
increase my understanding more about this subject.
about this subject matter.

7 I would like to see some of I want to learn more
the points in the material about some of the things
expanded. we studied.

8 I enjoyed learning new I liked learning new
words and their meanings. words and their meanings.

9 Sometimes I found it hard Sometimes it was hard to
to concentrate on this keep my mind on this
material. subject.

10 It was fascinating to me to It was fascinating to
learn new information. learn new things about

this subject.

11 I found myself losing I lost interest when

interest when complex
material was presented.
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12

13

14

15

16

17

18

19

20

When I read a sentence that
puzzled me, I kept reading
it until I understood it.

I enjoyed learning the
material that surprised me
and made me change my old
ideas about this subject.

It was more enjoyvable to me
to read about familiar than
unfamiliar material.

I had trouble pavying
attention on the difficult
material.

The material stimulated me
to think of new ideas.

I found I would rather
spend time answering
difficult questions than
spend it with easy ones.

When I came across
something I didn't
understand, I tried to
figure it out.

It was exciting to me to
learn about this subject.

I found myself getting
bored when the material was
redundant.

I kept trying to
understand things even
when 1 was puzzled.

I liked learning things
that surprised me and
changed how I thought
about this subject.

It was more enjoyable to
read about familiar than
unfamiliar things.

I had a problem paving
attention when things
were hard.

Learning about this
subject made me think of
new ideas.

I found that I liked
answering hard questions
more than easy ones.

When I came across
something I didn't
understand, I tried to
figure it out.

It was exciting to learn
about this subject.

I got bored studying the
same subject so much.
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Reviewers of Instrumentation
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REVIEWERS OF INSTRUMENTATION

Reviewer 1

Mr. John G. Wells

Graduate Research Associate with the Mission 21 Project
Technology Education Program

Virginia Polytechnic Institute & State University

Reviewer 2

Dr. George E. Glasson

Assistant Professor

Curriculum & Instruction - Elementary Science
Virginia Polytechnic Institute & State University

Reviewer 3

Mr. Butch Morris

Graduate Student - Science Education

Curriculum & Instruction

Virginia Polytechnic Institute & State University

Reviewer 4

Ms. Ellen Harkrader

Fifth Grade Science Teacher
Eastern Elementary School
Pembroke, Virginia

Reviewer 5
Dr. Robert Frary

Director, Test Scoring & Analysis Services
Virginia Polytechnic Institute & State University
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Evaluation Form Used by Reviewers of MyPOV
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REVIEWER'S EVALUATION FOR

m

Curiosity Pretest and Posttest

Directions This form wil!

be used to record your comments

about both the curilosity pretest and posttest.

Carefully read
on the originai

Instruments.

the statements as they appeared
Then read how I've

edited the statements to suit my study. Next,
read my comments on this form about why the

changes were made.
acceptable,

If you think the changes are
put an X in the PINK OK column (for

pretest statements shown on pink forms) and
BLUE OK column (for posttest statements shown

on blue forms).
acceptable,

If a statement is not
make the changes you desire

directly on the pink or blue sheets; do not
check the OK column if you make any changes.
Feel free to comment about any statements by
writing in the comment section on this sheet or
anywhere on the pink or blue sheets.

MY COMMENT

REVIEWER COMMENT

PINK OK

BLUE OK

[N

This study is dealing

with a subject rather

than specific learning
materials.

The idea of "material”
may be too vague for

5th graders; I thought
"things" would be more

understandable.

"Material" is vague:

"subject” 1s clearer

and more pertinent to
this study.

"Material"” 1s vague:

"subject” 1s clearer

and more pertinent to
this study.

236




MY COMMENT

REVIEWER COMMENT

PINK OK

BLUE OK

10

11

The idea of "material"”
may be too vague for
5th graders; I thought
“things” would be more
understandable.

The edited statement
is more concise and
has lower reading
level.

The edited statement
has lower reading
level.

The edited statement
has slightly lower
reading level.

The edited statement
has lower reading
level .

The edited statement
1s more concise;
excess verbage
removed.

The edited statement
has lower reading
level.
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MY COMMENT

REVIEWER COMMENT

PINK OK

BLUE OK

12

13

14

15

16

17

The reference to
reading sentences was
removed because
original instrument
was used with written
learning materials.
This study is not
using all-written
materials; some
students will be using
very few. I think the
edited statement
maintains the original
meaning without making
specific reference to
written materials.

"Material” is vague;
"subject" is clearer
and more pertinent to
this study.

Although it's longer,
I think it will be
easier for a 5th
grader to understand
the edited version.
However, this one is
questionable and your
suggestions would be
greatly appreciated.

"Material"” is vague;

"subject"” is clearer

and more pertinent to
this study.

"Material" is vague;

"subject” is clearer

and more pertinent to
this study.

The edited statement
has lower reading
level.
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MY COMMENT REVIEWER COMMENT PINK OK BLUE OK

is

19

20

No changes made

The edited statement
1S more concise:
excess verbage
removed.

"Material" 1s vague;
"subject" is clearer
and more pertinent to
this study. Also, the
edited statement has
lower reading level.

THANK YOU FOR REVIEWING THESE
INSTRUMENTS.

Please return these items to me in the postage-—
praid, addressed envelope provided:
- This form
- Pink sheets
- Blue sheets
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CURIOSITY INSTRUMENT (PRETEST)

Comparison of Original Tnstrument
with Edited Instrument (Form A)

STATEMENT ON ORIGINAL
INSTRUMENT

STATEMENT ON EDITED
INSTRUMENT

The materials will be

very interesting to me.

I will enjoy learning the
material which is
unfamiliar to me.

I feel that the material
will be boring.

I will enjoy reading more
about the new materials.

When the material 1s
difficult, I will not
enjoy learning 1t.

I think it will be fun to
increase my understanding
about the subject matter.

I will li1ke to see some
of the points 1n the
material expanded.

I will enjoy learning new
words and their meanings.

240

This subject will be very
interesting to me.

I will like learning
things that I did not
know before.

This subject will be
boring to me.

I will like reading more
about this subject.

When things are hard to
understand, I will NOT
like learning about them.

I think it will be fun to
find out more about this
subject.

I will like learning more
about this subject than I
knew before.

I will like learning new
words and their meanings.



10

11

12

13

14

15

16

Sometimes I will find it
hard to concentrate on
the material.

It will be fascinating to
me to learn new
information.

I will find myself losing
interest when complex
material is presented.

When I read a sentence
that puzzles me, I will
keep reading it until I
understand it.

I will enjoy learning the
material that surprises
me and makes me change my
old ideas about the
subject.

It will be more enjoyable
to me to read about
familiar than unfamiliar

material.

I will have trouble
paying attention on the
difficult material.

The material will

stimulate me to think of

new ideas.
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Sometimes it will be hard
to keep my mind on this
subject.

It will be fascinating to
learn new things about
this subject.

I will lose interest when
things are hard to
understand.

I will keep trying to
understand things even
when 1 am puzzled.

I will like learning
things that surprise me
and change how I think
about this subject.

I will like learning
about things that I knew
something about MORE than
things that I don't know
about.

I will have a problem
paying attention when
this subject gets hard.

Learning about this
subject will make me
think of new ideas.



17

18

19

20

I will find that I would
rather spend time
answering difficult
questions than spend it
with easy ones.

When 1 come across
something I don't
understand, I will try to
figure it out.

It will be exciting to me
to learn about this
subject.

I will find myself

getting bored when the
material is redundant.
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I will like answering

hard questions more than
easy ones.

When I come across
something I don't
understand, I will try to
figure it out.

It will be exciting to

learn about this subject.

I will get bored studying
the same subject so much.



CURIOSITY INSTRUMENT (POSTTEST)

Comparison of Original Instrument
with Edited Instrument (Form B)

STATEMENT ON ORIGINAL
INSTRUMENT

STATEMENT ON EDITED
INSTRUMENT

The material I learned
was very interesting to
me.

I enjoyed learning the
material which was
unfamiliar to me.

I felt that the material
was boring.

I would enjoy reading
more about this subject
matter.

When the material was
difficult, I did not
enjoy learning it.

I thought it was fun to
increase my understanding
about this subject
matter.

I would like to see some
of the points in the
material expanded.

I enjoyed learning new
words and their meanings.
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This subject was very
interesting to me.

I liked learning things
that I did not know
before.

This subject was boring
to me.

I would like to read more
about this subject.

wWhen things were hard to
understand, I did NOT
like learning about them.

It was fun to find out
more about this subject.

I want to learn more
about this subject.

I liked to learn new
words and their meanings.



10

11

12

13

14

15

16

Sometimes I found it hard
to concentrate on this
material.

It was fascinating to me
to learn new information.

I found myself losing
interest when complex
material was presented.

When I read a sentence
that puzzled me, I kept
reading it until I
understood it.

I enjoyed learning the
material that surprised
me and made me change my
old ideas about this
subject.

It was more enjoyable to
me to read about familiar
than unfamiliar material.

I had trouble paying
attention on the
difficult material.

The material stimulated
me to think of new ideas.
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Sometimes it was hard to
keep my mind on this
subject.

It was fascinating to
learn new things about
this subject.

I lost interest when
things were hard to
understand.

I kept trying to
understand things even
when I was puzzled.

I liked learning things
that surprised me and
changed how I thought
about this subject.

I liked learning about
things that I knew
something about MORE than
things that I didn't know
about.

I had a problem paying
attention when things
were hard.

Learning about this
subject made me think of
new ideas.



17

18

19

20

I found 1 would rather
spend time answering
difficult questions than
spend it with easy ones.

When 1 came across
something I didn't
understand, I tried to
figure it out.

It was exciting to me to
learn about this subject.

I found myself getting

bored when the material
is redundant.
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I found that I liked
answering hard questions
more than easy ones.

When 1 came across
something I didn't
understand, I tried to
figure it out.

It was exciting to learn
about this subject.

I got bored studying the
same subject so much.



Appendix P

Summary of Reviewers' Suggestions on MyPOV
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Item

Item

ITtem

Jtem

Item

Item

ITtem

SUMMARY OF REVIEWERS' SUGGESTIONS ON MYPOV

The feedback from each of the five reviewers of the
MyPOV instruments was relatively consistent. Individual
comments are listed below. Please refer to the form used by
reviewers in order to interpret these comments (appendix O).
Comments pertain to both versions (pretest & posttest) even
though only one version may be listed below.

11

12

13

14

20

Reword as: "I want to learn more about some parts of
this subject."

Reword as: "I liked learning new words and their
meanings."

What about "get bored" instead of "lose interest?”

1 think reading the science is important -- and this
changes original item qualitatively.

Reword as: "I liked learning things that surprised
me and has made me think about things in a different
way."

Use original statement wording instead of revision.
I like the original.

Concept of "redundant” not carried through in MyPOV
version
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Appendix Q

State Epistemic Curiosity Scale (SECS), Forms A & B

As Developed by Barbara L. Leherissey (1971b)
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State Epistemic Curiosity Scale - Form A
Copyright © by Barbara L. Leherissey, 1971
All rights reserved.

Name Date

DIRECTIONS: A number of statements which people have used to describe themsclves
are given below. Read each statement and then blacken the appropriate space on the
IBM answer sheet to indicate how you think you would feel while learning new materials.

There are no right or wrong answers. Do not zZ ¥ 2 <
spend too much time on any onc statement but z' g § <
give the answer which seems to describe best ~ £ o 3
. (%) -2 - c
how you think you would feel. = &8 £ S
5§ 8
1.  The materials will be very interesting
to me. 1 2 3 4
2. | will enjoy learning the material
which is unfamiliar to me. 1 2 3 4
3. | fcel that the material will be boring. 1 2 3 4
4. | will enjoy reading more about the
new materials, 1 2 3 4
5. When the material is difficult, |
will not enjoy learning it. 1 2 3 4
6. 1 think it will be fun to increase
my understanding about the subject
matter. 1 2 3 4
7. 1 will like to see some of the points
in the material expanded. 1 2 3 4
8. 1 will enjoy learning new words and
their meanings. 1 2 3 4
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9.

10.

14,

15.

16.

17.

18.

19.

Somctimes | will find it hard to
concentratc on the material.

It will be fascinating to me to learn
new information.

I will find myself losing interest
when complex material is presented.

When | read a sentence that puzzles me,
I will keep rcading it until | understand
it

| will enjoy Icarning the matcrial that
surprisecs me and makes me change my
old idcas about the subjcct.

It will be more cnjoyable to me 1o
rcad about familiar than unfamiliar
material.

| will have troublc paying attention
on the difficult matcrial.

The material will stimulate me to
think of ncw idcas.

1 will find that | would rather spend
time answering difficult questions
than spend it with casy ones.

When | come across something | don't
understand, | will try to figure it out.

It will be exciting to mc to lcarn
about ‘hr subject.

I will find myself getting bored when
the material is redundant.
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s 2 & 3
. ¥ 2 2
- < 5
& &
12 3 4
12 3 4
12 3 4
12 3 4
1 2 3 4
1 2 3 4
12 3 4
1 2 3 4
1 2 3 4
1 2 3 4
12 3 4
1 2 3 4



State Epistemic Curiosity Scale - Form B

Copyright © by Barbara L. Leherissey, 1971
All rights reserved.

Name Date

DIRECTIONS: A number of statements which people have used to describe themselves
are given below. Read each statement and then blacken the appropriate spacc on the
IBM answer sheet to indicate how you felt while learning the materials.

There are no right or wrong answers, Do
not spend too much time on any one
statement but give the answer which

seems to describe best how you felt, z2 v T <
o =] o
= 3 8 3
& & 2 3
L Z F g
~ < =
8§ 8
1. The material | learned was very
interesting to me. 1t 2 3 4
2. | enjoyed learning the material which
was unfamiliar to me. 1 2 3 4
3. | felt that the material was boring. 1 2 3 4
4. | would enjoy reading more about this
subject matter. 1 2 3 4
5. When the material was difficult, | did
not enjoy learning it. 1 2 3 4
6. | thought it was fun to increase my
understanding about this subject matter. 1 2 3 4
7. | would like to see some of the points
in the material expanded. 1 2 3 4
8. | enjoyed learning new words and their
meanings. 1 2 3 4
9. Sometimes | found it hard to concentrate
1 2 3 4

on this material,
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10.

11,

12,

13.

14,

15,

16.

17,

18.

19.

It was fascinating to me to learn new
information.

I found myself losing interest when
complex material was presented.

When | rcad a sentence that puzzled
me, | kept reading it until |
understood it.

| enjoyed learning the material that
surprised me and made me change my
old ideas about this subject.

It was more cnjoyable to me to read
about familiar than unfamiliar
material.

| had trouble paying attention on the
difficult material.

The material stimulated me to think
of new ideas.

| found | would rather spend time
answering difficult questions than
spend it with easy ones.

When | came across something | didn't
understand, | tried to figure it out.

It was exciting to me to learn about
this subject.

| found myself getting bored when the
material was redundant.
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1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
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Appendix R

My Point of View (MyPOV), Form A, with Teacher Instructions

For Administering It
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Teacher Directions for Administering the

My Point of View - Form A (Curiosity Pretest)

NOTE: PARAGRAPHS AND STATEMENTS IN BOLD SHOULD BE READ
DIRECTLY AS WRITTEN HERE.

L Tell students:
Clear your desks and take out a #2 pencil.
(Give students a #2 pencil if they do not have one.)
2. Tell students:
I want you to fill out a questionnaire so I can find out how you feel about
studying a science unit on changing forms of energy. Your answers will not affect
your grade in this class. It will only take a few minutes.
3. Tell students:
Do not make any marks on these sheets until I tell you do so.
Give each student the BLUE sheet and a copy of the printed computer form.
4, Read through the BLUE sheet out loud.
Tell students:

Do you have any questions?

(Respond to any questions. Do not tell them that they are part of an experiment
or study.)

5. Tell students to:

e Color in the circle for the answer you choose.
AGREE =1 DOES NOT AGREE = 2
e Do not make any marks in the circles numbered 3 to 10.

o Erase mistakes well.

e Color in the circles completely. (Point out the good and bad examples that are
printed on the answer form.)

o Color in one circle only for each statement.

6. Tell students:
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10.

11.

Print your first and last name on the answer form in the block marked NAME.
Tell students:

It’s important that you read each statement carefully. If you agree with the
statement, then fill-in the L. If you do not agree, fill-in the 2. Remember that the
subject you are being asked about is CHANGING FORMS OF ENERGY. This is
the subject we will be studying next in science.

If you have any questions while you are filling in this questionnaire, just raise your
hand. I will come to your desk and help you. When you finish, look through your
answers to make sure you only marked one answer for each statement. Then turn
your paper over to show me that you are finished. I will collect it. Do you have any
questions?

(Respond to any questions; then, signal to begin filling out the questionnaire.)

As students fill out the form, please walk through the classroom and be sure they
are completing it correctly. You can help students if they do not understand a
statement or word. But, do not tell them what answer to put down. When students
finish, collect their forms. Also collect pencils from those students who did not have
one.

Put all forms and BLUE sheets in the envelope that they came in. (Please count
them - be sure you have exactly 25 forms and blue sheets.)

Don't forget to note which students missed this test by recording that information
on the chart in your BLUE record book.

Proceed with your normal plan of study.
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My Point of View

The purpose of this quiz is to find out what you think about a certain
science subject. The subject is called Changing Forms of Energy. In this
subject, you will learn about three main things:

1le  How energy changes forms
2@  How electric energy or electricity is produced

3o How electric energy is changed and used

This is not a test. There are no right or wrong answers. Your answers
will not change your grade in this class. But, it is important that you tell the
truth about how you feel.

You will be shown 20 statements. You must decide if you AGREE with
the statement or whether you DO NOT AGREE with the statement. If you
think that the statement is TRUE for you, then you AGREE. If you think
that the statement is NOT TRUE for you, then you DO NOT AGREE.

When you AGREE, you color in the circle marked 1. When you
DISAGREE, you color in the circle marked 2. For example:

Sample Statement:

I am a fifth grade student. @ Q@@ @WOBO®OO®® ©

This statement is TRUE for you; so you AGREE. You color in the circle
marked 1.
Use only a #2 pencil on_this answer sheet.
Make marks only where you are told.
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. NCS Trans-Opuc  EP-20191 321

VIRGINIA TECH ID NUMBER FORM [SEAT NO | GROUP '

A2803 Provted m US A

| teacher tells you what to do next.

257

0 ROUN :
INCORRECT MARKS CORRECT MARKS USE NO. 2 I U U ‘
®® PENCIL OOOOOOOEE ® PO ©
NAME COURSE DATE 10]01010101010]10]0! OO0 @ |
OOOOOOOOE © PO O
My Point of View Form A OGO © PRQY O
- OOOOOOOOE © OO
Read each statement. Mark the answer that fits how 88888 8 %88 8
you feel. There are no wrong answers! OOOOOOOOG ® PO '
If you AGREE, mark 1 OOOOGOOEE O OO O ;
If you DO NOT AGREE, mark 2 joloJo]o]o]ol6]0]o) ©10]0) |
1 This subject will be very interesting to me. Blolole1c10]0]0101010)
2. I will like learning things that [ did not know before. I3 [0]61610101010]0101C)
3. This subject will be boring to me. 100000000 ®
4. I will like reading more about this subject. MlolelololololelololT)
S. When things are hard to understand, I will NOT like learning about them. 5 0000POROPO®
6. I think it will be fun to find out more about this subject. lolelololelole]o]olc)
7 I will like learning more about some parts of this subject than I knew before. 'jlolelelolololelolold)
8 [ will like learning new words and their meanings. j(ololelolelolololold)
9. Sometimes it will be hard to keep my mind on this subject. Ijlo]elelolololelolold)
10. It will be fascinating to learn new things about this subject. Tjololololololololols)
11. I will lose interest when things are hard to understand. Tilo]olololololelolold)
12. I will keep trying to understand things even when [ am puzzled. '13l0]o)olololololololc]
13. I will like learning things that surprise me and change how I think about this BEOEEEOEEHEO®
- bject.
14. i:’ “jn'll be more enjoyable to read about familiar than unfamiliar things. iTalololelolololelololu]
1
15. I will have a problem paying attention when this subject gets hard. 15 ‘,@@@@@@@@5
l
16.  Learning about this subject will make me think of new ideas. 16 i@@@@@@@@!
17. 1 will like answering hard questions more than easy ones. ¥R olololole]0]e]o]o) ‘
18. When I come across something 1 don’t understand, I will try to figure it out. 18 \@ loloJololojelolol ol
19. It will be exciting to learn about this subject. Rolololololelolololt]
I
20. I will get bored studying the same subject so much. l13olelelolololelolole]
Mﬂmﬂ—m‘“—mw n l@@@@@@@@@

ololelololclelolore



Appendix S

My Point of View (MyPOV), Form B, with Teacher Instructions

For Administering It
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NOTE:

Teacher Directions for Administering the

My Point of View - Form B (CURIOSITY POSTTEST)

PARAGRAPHS AND STATEMENTS IN BOLD SHOULD BE READ
DIRECTLY AS WRITTEN HERE.

Tell students:

Clear your desks and take out a #2 pencil.

(Give students a #2 pencil if they do not have one.)
Tell students:

I want you to fill out another questionnaire so I can find out how you felt about
studying a science unit on changing forms of energy. Your answers will not affect
your grade in this class. It will only take a few minutes.

Tell students:
Do not make any marks on these sheets until I tell you do so.

Give each student the GOLDENROD sheet and a copy of the printed computer
form.

Read through the GOLDENROD sheet out loud.
Tell students:
Do you have any questions?

(Respond to any questions. Do not tell them that they are part of an experiment

or study.)
Tell students to:

@ Color in the circle for the answer you choose.
AGREE =1 DOES NOT AGREE = 2
Do not make any marks in the circles numbered 3 to 10.
Erase mistakes well.
Color in the circles completely. (Point out the good and bad examples that are
printed on the answer form.)
e Color in one circle only for each statement.
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10.

11.

Tell students:

Print your first and last name on the answer form in the block marked NAME.
Tell students:

It's important that you read each statement carefully. If you agree with the
statement, then fill-in the 1. If you do not agree, fill-in the 2. Remember that the

subject you are being asked about is CHANGING FORMS OF ENERGY. This is
the subject that we just studied in science.

If you have any questions while you are filling in this questionnaire, just raise your
hand. I will come to your desk and help you. When you finish, look through your
answers to make sure you only marked one answer for each statement. Then turn
your paper over to show me that you are finished. I will collect it. Do you have any
questions?

(Respond to any questions; then, signal to begin filling out the questionnaire.)

As students fill-out the form, please walk through the classroom and be sure they
are completing it correctly. You can help students if they do not understand a
statement or word. But, do not tell them what answer to put down. When students
finish, collect their forms. Also collect pencils from those students who did not have
one.

Put all forms and GOLDENROD sheets in the envelope that they came in. (Please

count them - be sure you have exactly 25 forms and GOLDENROD sheets.)

Don't forget to note which students missed this test by recording that information
on the chart in your BLUE record book.

Proceed with your normal plan of study.
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My Point of View

The purpose of this quiz is to find out what you thought about the
science subject you studied. The subject was called Changing Forms of

Energy. In this subject, you learned about three main things:
1e¢  How energy changes forms
2e  How electric energy or electricity is produced

3e  How electric energy is changed and used

This is not a test. There are no right or wrong answers. Your answers
will not change your grade in this class. But, it is important that you tell the
truth about how you feel.

You will be shown 20 statements. You must decide if you AGREE with
the statement or whether you DO NOT AGREE with the statement. If you
think that the statement is TRUE for you, then you AGREE. If you think
that the statement is NOT TRUE for you, then you DO NOT AGREE.

When you AGREE, you color in the circle marked 1. When you
DISAGREE, you color in the circle marked 2. For example:

Sample Statement:

I am a fifth grade student. @ Q@QQ VO OO ® ©

This statement is TRUE for you; so you AGREE. You color in the circle

marked 1.

a #2 pencil on this a r sheet.

marks only where
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NCS Trens-Opuc  EP-28191 321

A2803

Prrted n US A

VIRG'NIA TECH D NUMBER FORM SEAT NO.) GROUP :
INCORRECT MARKS CORRECT MARKS USE NO. 2 U [_] J
PENCIL OEOEEEGOE ® B O |
NAME |couRsE DATE 010]0]010]0]0]010) OO0 @ |
i ‘ QRREOEEEE © Y @ |
My Point of View Form B OOV ©® PO O |
OOOEEOOEE © PO © |
Read each statement. Mark the answer that fits how OO ©® PO ©®
you feel. There are no wrong answers! OPERPEPOOE ©® |POE O
If you AGREE, mark 1 0lo]e10101010]0]0/ IO NN 61010,
If DO NOT AGREE, mark 2 010]010J010JOI0I0 IR0 ® |
0]0]0]0]0]0]0]O%6) ololo; ;
1 This subject was very interesting to me. \ @@@@@@@@3
2. I liked learning things that | did not know before. rolelelololololololc)
3 This subject was boring 10 me. 3L®@®®@®®@i
4. I would like to read more about this subject. MloY6lo]016]010101010)
S. When things were hard to understand, I did NOT like learning about them. 5 000ROEOOO®
6. It was fun to find out more about this subject. MloY6101010]01010101C)
7. I want to learn more about some of the things we studied. MloYe]o]010]010]0J01C)
8. I liked learning new words and their meanings. 410161610101010]0]0]C)
9. Sometimes it was hard to keep my mind on this subject. 9 @@@®®©®®;
10. It was fascinating to learn new things about this subject. ololololo]olelololc)
11. I lost interest when things were hard to understand. M0)0]01016]01910]01C)
12. 1 kept trying to understand things even when ] was puzzled. Filololelololololeloln)
13. 1 l:,)fed learning things that surprised me and changed how I thought about this Tlolololololololololc)
subject. f
14. [t was more enjoyable 1o read about familiar than unfamiliar things. 18 !@@@@@@@@‘:
15. 1had a problem paying attention when things were hard. 15 i@@@@@@@@@jl
16.  Learning about this subject made me think of new ideas. 1% E®®®@®@®®f
17. 1 found that I liked answering hard questions more than easy ones. 17 ;@@@@@@@@
18.  When I came across something I didn’t anderstand, I tried to figure it out. 18 }@@@@@@@@
19. It was exciting to learn about this subject. 9 i@@@@@@@@‘
20. I got bored studying the same subject so much. 2000000000 ®!

Thanks for sharing your point of view. Please turn your paper over and wait till your

teacher tells you what to do next.
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Appendix T

Draft Copy of the WIKACFE Test

As Seen By Test Reviewers
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wWhat T Know About
Changing Forms of Energy

Your answers on this test will NOT
affect your grades in this class.

DIRECTIONS:

1. All your answers must be filled in on the answer
sheet provided.

2. You must use a #2 pencil. Your teacher will give
you one if you don't have one.

3. Do not make any marks on the answer sheet except
where you are told.

4. Mark only one answer for each question. Choose
the BEST answer.

5. If are not sure of the answer, make a guess.

Do not turn the page until your teacher tells you to do so.
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DON'T FORGET.. .  MARK ALI YOUR
ANSWERS ON THE ANSWER FORM.

Work takes place only when
1. effort is used.

2. energy moves an object.
3. force is applied.

4. matter changes forms.

The energy of the movement of the particles that form an
object is called

1. chemical energy.

2. nuclear energy.

3. radiant energy.

4. thermal energy.

wWwhat kind of energy do power lines like the ones shown in
this picture carry? .

1. nuclear energy {n5ch ”,US‘h‘ﬂhan A

2. electrical energy hcre.

3. mechanical energy

4. thermal energy

Hammering a nail and riding a bike are examples of
1. chemical energy.

2. radiant energy.

3. mechanical energy.

4. thermal energy.

What kind of energy is released when atoms are split or
joined?

1. chemical energy

2. nuclear energy

3. radiant energy

4. thermal energy

which one of these is an example of kinetic energy?
1. wind blowing leaves from the trees

2. sunlight shining on a flower

3. a roof covered with snow
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10.

Look at this picture. The man is getting ready to shoot an
arrow from his bow. He has pulled back the arrow as far as
he can. What kind of energy does the arrow have now?

1. kinetic energy ’nser'l’ ”’Ué‘h‘ﬂ‘l’mn B

2. potential energy ery
3. no energy

Which picture shows one kind of kinetic energy changing to
another kind of kinetic energy?

1. Ingert 2. Ingert ;. Ingert
e D E
here here here

Look at this picture. The child is sitting on the swing.
How could you increase the potential mechanical energy of
the swing?

Insert
1. tell the child to get off the swing F:
2. put a larger child on the swing instead h
3. pull the swing back and hold it there ere
4. push the swing as hard as you can

Which one of these things changes radiant energy to
chemical energy?

1. a flower

2. a lump of coal

3. a battery

4. a light bulb
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11.

12.

13.

14.

15.

Which one of these things releases chemical energy”
1. an electric stove

2. water falling over a cliff

3. burning oil or gas

4. wind blowing the sails on a boat

People eat food to get the energy they need to run. What
energy change is taking place?
1. thermal energy (food) changes to chemical energy

(running)

2. mechanical energy (food) changes to thermal energy
(running)

3. chemical energy {(food) changes to mechanical energy
(running)

This is a picture of an ordinary light bulb. When this
bulb is used in a lamp, where does electric energy change
to radiant energy?

Insert
1. at the screw base G;
2. in the filament
3. in the empty space inside the glass bulb here/
4. in a special paint that coats the glass bulb

Mechanical energy is changed to electric energy at a power
plant. Which of these things has mechanical energy that
the power plant uses to make electricity?

1. steam
2. heat
3. smoke
4. fire

which one of these things changes electric energy to
thermal energy and then into radiant energy?

1. electric motor

2. toaster

3. bicycle generator

4. candle
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16.

17.

18.

19.

20.

21.

Which one of these things changes chemical

electric energy?

1.

2.
3.
4

battery

light bulb
food mixer
hair dryer

Which one of these statements is FALSE?

1.

2.
3.
4

Energy can change to matter.

Matter can change to energy.

Matter and energy are the same thing.
Matter and energy can disappear.

What part of an atom has no electric charge?

1.

2.
3.
4

proton

neutron

electron

They all have an electric charge.

What part of an atom can move freely?

1.

2.
3.
4

U B W N

An

proton

neutron

electron

None of them can move freely.

atom is POSITIVELY charged when it has more
neutrons than electrons.

protons than neutrons.

electrons than protons.

electrons than neutrons.

protons than electrons.

atom has 2 protons, 2 neutrons, and 3 electrons.

charge does this atom have?

1.
2.
3.

negative charge
positive charge
no charge
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22.

23.

24.

25.

26.

27.

28.

If two atoms are NEGATIVELY charged, what will happen?
They will push away from each other.

2. They will pull together.

3. They will push and pull causing a spark.

Electricity is caused by the movement of
1. protons.

2. neutrons.

3. electrons.

Things that allow electric current to easily flow through

them are called
1. insulators.
2. conductors.
3. generators.

Rubber, glass, and plastic are
1. insulators.
2. conductors.
3. generators.

You just built a circuit. You only had bare metal wire to
work with. What can you do to the bare wires to keep less

electric current from coming through the sides of the
wires?

1. wrap the wires with aluminum foil

2. wind more metal wire around the bare wire

3. cover the bare wire with plastic tape

4. wipe the wires with a damp sponge

Which one of these devices changes mechanical energy to
electricity using a magnet?

1. dry cell battery

2. wet cell battery

3. generator

Electric current flows through a path called
1. an open circuit.

2. a closed circuit.

3. a short circuit.
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29-30.

29.

30.

Read about this experiment. Look at the picture and

chart to answer questions #29-#30.

Experiment

Tim and Pam wanted to find out what things
were good conductors of electric current.
They built a circuit that could make a
light bulb shine. They made sure their
circuit worked. Then, they disconnected
one wire. They placed different objects
between the wire and the battery. See the
picture for an example. They made this
chart to show what they learned.

" Did the bulb light?

Item Tested YES NO
| _Pencil_lead ______ S X ]
| _Paper_clip________ S— . S IR
| _Rubber band_______)___________|____ X ]
| _Block of wood_____} __________1____ X . i
| Nail _____________l_____ . S | . ]

Plastic bottle cap X

Based on their experiment, which things are good

conductors?

1. pencil lead, paper clip, nail
rubber band, block of wood, plastic bottle cap

None of the items were good conductors.

2
3. All items were good conductors.
4
5

There is not enough information given to tell.

Based on their experiment, which one of these things will
probably NOT be a good conductor?

1. metal screw

2. penny

3. pencil eraser
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31. A group of three students were given the parts to build a
circuit. Each student tried to build the circuit on his or

her own. The pictures show what their circuits looked
like. Which circuit would make the lamp light?

h\serf Insert Insert”
1. :[; 2. :]‘ 3. }<~

)\cre/ here/ heft/

32. What part of the circuit pushes the electric current?
1. battery
2. switch
3. wires
4. lamp
33. What part of the circuit can control electricity by
opening and closing the circuit?
1. battery
2. switch
3. wires
4. lamp
34. Sue and John built a funny looking flashlight. And, it

worked! Which one of these pictures might be their
flashlight?

1. ]nserf 2. lnﬂf 3. lnxrr
L M N
here here, here~
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35.

36.

37.

38.

39.

The amount of energy used in a certain amount of time is
called

1. force.
2. current.
3. power.

What is a watt?

1. a type of switch

2. a unit for measuring power
3. a safety device

What is a kilowatt hour?

1. 100 watts used in one hour

2. 100 watts used in 100 hours

3. 1000 watts used in one hour
4. 1000 watts used in 100 hours

What safety devices protect people from wires that get too
hot by opening the circuit?

1. fuses and circuit breakers

2. cords and plugs

3. conductors and insulators

4. outlets and switches

It is dangerous to plug an electric machine into the

outlet when your hands or feet are wet. What is the main

reason?

1. The plug will be slippery and hard to hold.

2. The water on your hands or feet can let electricity
into your body.

3. You might fall and break the electric machine.
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40-41. You must look at this picture and read how this device
Wworks to answer questions #40-#41.

The string (A) holds a

€£Xdr rubber band (B) that is
\“ stretched out. A burning
O candle (C) will make the
exej string break. When the
\\ string breaks, the rubber

band snaps. This makes the
toy car (D) roll forward.

40. Which parts of this device have mechanical energy at some
point during the time when this device is working?

1. A, B, C, and D
2. A, B, C

3. B, C, D

4. A, B, D

S. B, D

41. How can you decrease the potential energy of the rubber

band?
1. Use thick rope instead of string to hold the rubber
band

2. Stretch the rubber band tighter
3. Don't stretch the rubber band so much
4. Use a ball instead of a toy car

Check your answer sheet. Make sure
that you only filled in one answer for
each question.

When you finish, turn over your test
and answer sheet. Wait until your
teacher tells you what to do next.

10
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Appendix U

Evaluation Form Used By Reviewers of WIKACFE
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REVIEWER'S EVALUATION FORM

Science Knowledge Test

Directions

Rating CONTENT

Rating
READABILITY
and FORMAT

Rating TYPE
OF KNOWLEDGE

This form wi(! be used to record your comments
about the science knowledge test called, What I

Carefully read the questions in the test
booklet and fill out this form as you review
each question. Each question must be evaluated
in terms of three factors:

e Content

* Readability & format for 5th grade

* Type of knowledge tested
Use the information provided below to guide how
you evaluate and rate each item. Feel free to
make lengthy comments by writing in the comment
section on this sheet or anywhere on the test
booklet.

All test items were drawn from three lessons in
the 5th grade textbook. A copy of those
textbook pages are provided as well as an
outline of the concepts. Rate content as either
ACCEPTABLE (A) or NOT ACCEPTABLE (N). If not
acceptable, please provide a comment to explain
your point of view.

All test items should be readable and
understandable to typical 5th grade students.
Mark your suggestions for changes with regard
to readability and format directly on the test.
It will be assumed that these things were
acceptable (in your opinion) wherever you do
not note changes.

Each test item must be rated according to
whether it tests It declarative knowledge or
procedural knowledge. These are defined as:

« DECLARATIVE KNOWLEDGE: factual or
conceptual mastery of the subject; a
test item is measuring students recall
of specific facts or concepts

« PROCEDURAL KNOWLEDGE: students'’
application of reasoning strategies to
solving problems related to the subject

Rate type of knowledge by marking a D
(declarative knowledge) or P (procedural
knowledge) In the appropriate column.
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Appendix V

Summary of Reviewers' Suqgestions on WIKACFE
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SUMMARY OF REVIEWERS' SUGGESTIONS ON WIKACFE

Feedback from each of the five reviewers of the MyPOV
instruments differed considerably. The chart which follows
synthesizes the comments provided by individual reviewers
and displays how each reviewer categorized every test item.
Each comment is prefaced with a number to indicate which
reviewer made the comment. In addition, reviewer numbers are
used in the Categorization columns.

Reviewer #5 chose to provide only very general comments
about test items and did not want to categorize individual
test items as measuring declarative knowledge or procedural
knowledge. Hence, his comments are reflected in the general
comments section and not in the categorization columns.
Please refer to the draft test as seen reviewers in order to
interpret these comments (appendix T).

(NOTE: Reviewer #2 is considered the greatest expert in
categorizing items as declarative knowledge and procedural
knowledge. Additional comments from him are shown at the
conclusion of this summary.)

KEY FOR READING CHART

Reviewers Categories

1: Mr. John G. Wells D = Declarative Knowledge
2. Dr. George Glasson P = Procedural Knowledge
3: Mr. Butch Morris

4: Ms. Ellen Harkrader

5: Dr. Robert Frary
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CONNRITS

REVIENERS' CATBGORIZATION OF QUESTIONS
1 l 3 A

5) Reword question
using specific
examples instead of
a vague definition.

1) The energy in the
movement of
particles that...

2) Various forms of
energy involve
movement of
particles (i.e.,
moving particles
from splitting
atoms; ions moving
in water)

3) Concept not
elaborated on
enough...unless
prior knowledge;
should be
declarative but this
gquestion not
supplied enough
information so could
be procedural

2) Flower could move

3) Acceptable only if
teacher provides
more examples than
what is in book and
on unit plan
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COMNEDTS

REVIBVERS' CATRGORIZATION OF QUBSTIONS
l ] A

10

11

12

13

14

2)

3)

2)

2)

2)

2)

#3 & #4 are both
possible answer--
pushing swing will
increase potential
enerqgy

Students won't have
enough knowledge
from what is
indicated here to
differentiate
answers 3 & 4

Flower does not
photosynthesize --
leaf does

Why include

"food"? -- aren't
you testing for
knowledge of enerqgy
changes?

Confusing-I'm not
sure this is covered
in book -- electric
energy in filament
converts to radiant
energy that passes
through empty space
& then through glass
bulb

I disagree with book
-- thermal energy of
steam changes to
mechanical energy of
turbine which
changes to electric
energy
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COMNRNTS

REVIBUERS' CATRGORIZATION OF QUESTIONS
1 ] i

15

16

17

18

19

20

21

22

23

2)

3)

2)

2)

3)

3)

2)

1)

I'm not sure book
adequately explains
radiant energy

Just a gut reaction
but this one will
confuse based on
preconcepts on all
four items being
vague because of
complexity of
systems

Battery is answer if
you add "in a
complete circuit”

Are matter and
energy the same
thing? Then why two
different terms?
Statistics show that
negative logic is
tricky with earlier
stages of
development -- also,
matter full of
alternative
meanings!

Ambiguities with
term "freely"

What do you mean by
push and pull?

Electricity is the
result of...
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COMMBETS

|

REVIBYERS' CATEGORIZATION OF QUESTIONS

!

3

A

24

25

26

27

28

29

30

31

2)

2)

2)

2)

2)

3)

Book does not

explain what happens

when electricity
comes through the
wires

Electricity will
flow through short
circuit until it
shorts out

Students just need
to know what a
conductor is

Pencil lead is not
metal...may have
effect on how they

a

answer the question

(i.e., choosing
answer #2: penny).
would use another

I

metal example & omit

pencil lead.

Label bulb on
diagram

Drawing is confusing
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REYIEWBRS' CATBGORIZATION OF QUESTIONS
! COMNRNTS | 1 3 A

32 2) Even though book D D D D

uses "pushing" --
term is
oversimplification -
- to answer this
would be pure
memorization rather
than understanding

3) Pushes has too many
personal meanings

33 D D D D
34 P D P P
35 D D D D
36 D D D D
37 D D D D
38 D D D D
39 P D P D
40 P D P P
41 P D P P

Other comments by Reviewer #2:

It would be helpful if you could identify what specific
reasoning strategies were used for your procedural knowledge
questions (i.e., control of variables). Questions # 29, 30,
34, 40, and 41 could be procedural knowledge defined as
applications of knowledge but most researchers would just
call this declarative knowledge. Look in literature to see

how Lawson defines & uses procedural .
knowledge...proportional reasoning, control of variables,
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correlational reasoning, probablistic reasoning,
combinational! reasoning. You might find other examples of
how procedural knowledge was used or tested for in

literature -- and then classify your questions accordingly.
Also, you may want to move into a Bloom's taxonomy paradigm
and classify your questions accordingly -- it is a "cleaner"

connection (knowledge, comprehension, application...).
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Appendix W

Field Test Version of the
What I Know About Changing Forms of Enerqy
Instrument (WIKACFE)
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What I Know About
Changing Forms of Energy

Your answers on this test will NOT
affect your grades in this class.

DIRECTIONS:

1. All your answers must be filled in on the answer sheet
provided.

2. You must use a #2 pencil. Your teacher will give you one if
you don’t have one.

3. Do not make any marks on the answer sheet except where
you are told.

4. Mark only one answer for each question. Choose the BEST
answer.

S. If are not sure of the answer, make a guess.

Do not turn the page until your teacher tells you to do so.
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DON’T FORGET...MARK ALL YOUR ANSWERS ON
THE ANSWER FORM.

Work takes place only when
1. effort is used.

2. energy moves an object.
3. force is applied.

4. matter changes forms.

The energy from the movement of the particles that form an object is
called

1. chemical energy.

2. nuclear energy.

3. radiant energy.

4. thermal energy.

What kind of energy do power lines like the ones shown in this picture
carry?

nuclear energy
electrical energy
mechanical energy
thermal energy

hall A

Hammering a nail and riding a bike are examples of
1. chemical energy.

2. radiant energy.

3. mechanical energy.

4. thermal energy.
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What kind of energy is released when atoms are split or joined?
1. chemical energy

2. nuclear energy

3. radiant energy

4. thermal energy

Which one of these is an example of kinetic energy?
1. wind blowing leaves from the trees

2. sunlight shining on a parked car

3. a roof covered with snow

Look at this picture. The man is getting ready to shoot an arrow from
his bow. He has pulled back the arrow as far as he can. What kind of
energy does the arrow have now?

1. kinetic energy
2. potential energy
3. no energy

Which picture shows one kind of kinetic energy changing to another
kind of kinetic energy?

Match

Water Wheel 3
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10.

11

12.

Look at this picture. The child is sitting on the swing. How could you
increase the potential mechanical energy of the swing?

1. take the child
off the swing

2. put a larger child
on the swing instead

3. pull the swing back
and hold it there

Which one of these things changes radiant energy to chemical energy?
1. aleaf

2. alump of coal

3. abattery

4. a light bulb

Which one of these things releases chemical energy?
an electric stove

water falling over a cliff

burning oil or gas

wind blowing the sails on a boat

hall O 2 O

People eat food to get the energy they need to run. What energy
change is taking place?

1. thermal energy changes to chemical energy

2. mechanical energy changes to thermal energy

3. chemical energy changes to mechanical energy
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13. This is a picture of an ordinary light bulb. When this bulb is used in a
lamp, where does electric energy change to radiant energy?

1. at the screw base FILAMENT

2. in the filament EMPTY{ SPACE
1 S8

3. in the empty space oSS

inside the glass bulb
4. in a special paint that ScREW BASE
_coats the glass bulb

14. Which one of these things changes electric energy to thermal energy
and then into radiant energy?
1. electric motor
2. toaster
3. bicycle generator
4. candle

15. Which one of these things could change chemical energy to electric

energy?

1. battery

2. light bulb

3. food mixer
4. hair dryer

16. Which one of these statements is FALSE?
1. Energy can change to matter.
2. Matter can change to energy.
3. Matter and energy can disappear.
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17.

18.

19.

20.

21.

What part of an atom has no electric charge?

1. proton

2. neutron

3. electron

4. They all have an electric charge.

What part of an atom can move freely?

1. proton

2. neutron

3. electron

4. None of them can move freely.

An atom is POSITIVELY charged when it has more
neutrons than electrons.

protons than neutrons.

electrons than protons.

electrons than neutrons.

balP ol o

protons than electrons.

An atom has 2 protons, 2 neutrons, and 3 electrons. What charge does
this atom have?

1. negative charge

2. positive charge

3. no charge

If two atoms are NEGATIVELY charged, what will happen?
1. They will push away from each other.

2. They will pull together.

3. They will push and pull causing a spark.
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22.

23.

24.

25.

26.

Electricity is the result of the movement of
1. protons.

2. neutrons.

3. electrons.

Things that allow electric current to easily flow through them are called
1. insulators.

2. conductors.

3. generators.

Rubber, glass, and plastic are
1. insulators.

2. conductors.

3. generators.

Which one of these devices changes mechanical energy to electricity
using a magnet?

1. dry cell battery

2. wet cell battery

3. generator

Electric current flows through a path called
1. an open circuit.
2. a closed circuit.
3. a broken circuit.
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27-28. Read about this experiment. Look at the picture and chart to
answer questions #27-#28.

Experiment

Tim and Pam wanted to find out what things
were good conductors of electric current. They built
a circuit that could make a light bulb shine. They
made sure their circuit worked. Then, they

disconnected one wire. They placed different objects BATTERY é“%
between the wire and the battery. See the picture v:oo s
Jor two examples. They made this chart to show
what they learned.
Did the bulb Light?

Item Tested YES NO

Aluminum foil X

Paper clip X

Rubber band X

Block of wood X

Nail X

Plastic bottle cap X

27. Based on their experiment, which things are good conductors?
aluminum foil, paper clip, nail

rubber band, block of wood, plastic bottle cap

All items were good conductors.

None of the items were good conductors.

There is not enough information given to tell.

LA W e

28. Based on their experiment, which one of these things will probably
NOT be a good conductor?
1. metal screw
2. penny
3. pencil eraser
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29. A group of three students were given the parts to build a circuit. Each
student tried to build the circuit on his or her own. The pictures show
what their circuits looked like. Which circuit would make the lamp
light?

30. What part of the circuit can control electricity by opening and closing
the circuit?

1. battery
2. switch
3. wires
4. lamp

31. Sue and John built a funny looking flashlight. And, it worked! Which
one of these pictures might be their flashlight?

The hammer head
is metal. The spoon and

fork are metal.

The scissors are
metal.
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32.

33.

34.

3S.

36.

The amount of energy used in a certain amount of time is called
1. force.

2. current.

3. power.

What is a watt?

1. a type of switch

2. a unit for measuring power
3. a safety device

What is a kilowatt hour?

1. 100 watts used in one hour
2. 100 watts used in 100 hours
3. 1000 watts used in one hour
4. 1000 watts used in 100 hours

What safety devices protect people from wires that get too hot by
opening the circuit?

1. fuses and circuit breakers

2. cords and plugs

3. conductors and insulators

4. outlets and switches

It is dangerous to plug an electric machine into the outlet when your
hands or feet are wet. What is the main reason?

1. The plug will be slippery and hard to hold.

2. The water on your hands or feet can let electricity into your body.
3. You might fall and break the electric machine.

10
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37-38.  You must look at this picture and read how this device works to
answer questions #37-#38.

A The string (A) holds a rubber band
C D (B) that is stretched out. A burning
candle (C) will make the string
break. When the string breaks, the
rubber band snaps. This makes the
B toy car (D) roll forward.

37. Which parts of this device have mechanical energy at some point
during the time when this device is working?
1. AB,C,andD

2. AB,C
3. B,C,D
4. A,B,D
5. B,D

38. How can you decrease the potential energy of the rubber band?
1. Use thick rope instead of string to hold the rubber band
2. Stretch the rubber band tighter
3. Don’t stretch the rubber band so much
4. Use a ball instead of a toy car

Check your answer sheet. Make sure that you only filled in one answer for each question.

When you finish, turn over your test and answer sheet. Wait until your teacher tells you what
to do next.

11
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Appendix X

What I Know About Changing Forms of Energy
(WIKACFE) Instrument
With Teacher Instructions For Administering It
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What I Know About
Changing Forms of Energy

Your answers on this test will NOT
affect your grades in this class.

DIRECTIONS:

1. All your answers must be filled in on the answer sheet
provided.

2. You must use a #2 pencil. Your teacher will give you one if
you don’t have one.

3. Do not make any marks on the answer sheet except where
you are told.

4. Mark only one answer for each question. Choose the BEST
answer.

5. If are not sure of the answer, make a guess.

Do not turn the page until your teacher tells you to do so.
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DON’T FORGET..MARK ALL YOUR ANSWERS ON
THE ANSWER FORM.

Which of the following is an example of work taking place?
1. a child pushes on a brick wall which does not move

2. a ball is thrown at a lamp causing it to fall over

3. sunlight shines through a window and warms a room

4. a flashlight is left on and the battery wears out

The energy from the movement of the particles that form an object is
called

1. chemical energy.

2. radiant energy.

3. thermal energy.

What kind of energy do power lines like the ones shown in this picture

carry?

1. electrical energy
2. mechanical energy

3. thermal energy

One person is hammering a nail. Another person is riding a bike. What
kind of energy do the hammer and bike have?

1. chemical energy

2. radiant energy

3. mechanical energy

4. thermal energy

303



What kind of energy is released when atoms are split or joined?
1. chemical energy

2. nuclear energy

3. radiant energy

4. mechanical energy

Which one of these is an example of kinetic energy?
1. wind blowing leaves from the trees

2. sunlight shining on a parked car

3. a roof covered with snow

Look at this picture. The man is getting ready to shoot an arrow from
his bow. He has pulled back the arrow as far as he can. What kind of
energy does the arrow have now?

1. kinetic energy
2. potential energy
3. no energy

Which picture shows one kind of kinetic energy changing to another
kind of Kkinetic energy?

Water Wheel Match
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10.

11.

12.

Look at this picture. The child is sitting on the swing. How could you
increase the potential mechanical energy of the swing?

1. take the child
off the swing

2. put a larger child
on the swing instead

3. pull the swing back
and hold it there

A plant leaf changes radiant energy from the sun to
1. thermal energy.

2. chemical energy.

3. nuclear energy.

4. mechanical energy.

Which one of these things releases chemical energy?
1. an electric stove

2. a wagon rolling down a hill

3. burning oil or gas

4. wind blowing the sails on a boat

What energy change takes place when your body turns food into energy
needed to run?

1. thermal energy changes to chemical energy

2. mechanical energy changes to thermal energy

3. chemical energy changes to mechanical energy
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13.

14.

15.

16.

This is a picture of an ordinary light bulb. When this bulb is used in a
lamp, where does electric energy change to radiant energy?

NT
1. at the screw base FILAMS :
5 SPAC
2. in the filament ;:‘:
3. in the empty space L
inside the
glass bulb sexgwl BASE

4. in a special paint that
coats the glass bulb

Which one of these things changes electric energy to thermal energy
and then into radiant energy?

1. electric motor

2. toaster

3. bicycle generator

4. candle

Which one of these things could change chemical energy to electric
energy?

1. battery

2. light bulb

3. food mixer

4. hair dryer

Which one of these statements is FALSE?
1. Energy can change to matter.

2. Matter can change to energy.

3. Matter and energy can disappear.
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17.

18.

19.

20.

21

What charge does a neutron have?
1. positive charge

2. negative charge

3. no charge

Electricity is the result of the movement of
1. protons.

2. neutrons.

3. electrons.

An atom has 4 electrons, 2 protons, and 2 neutrons. What charge does
this atom have?

1. negative charge

2. positive charge

3. no charge

One atom has a NEGATIVE charge. Another atom has a POSITIVE
charge. What will happen if these atoms are near each other?

1. They will push away from each other.

2. They will pull together.

3. They will push and pull until they spark.

Things that allow electric current to easily flow through them are called
1. insulators.

2. conductors.

3. generators.
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Rubber, glass, and plastic are good
1. insulators.

2. conductors.

3. generators.

Which one of these devices changes mechanical energy to electricity
using a magnet?

1. battery

2. fuse

3. circuit breaker

4. generator

A television is plugged into the wall. The switch is turned on. The
television comes on. What kind of circuit is this?

1. a closed circuit

2. an open circuit

3. a broken circuit.

Where would you most likely find a wet cell battery?
1. in a radio alarm clock

2. in a flashlight

3. inacar

4. on a bicycle

You just made a paper airplane. You want it to fly fast and far. Which
one of these would probably affect your airplane’s kinetic energy?

1. weight

2. shape

3. wind conditions

4. weight, shape, and wind conditions

308



27-28. Read about this experiment. Look at the picture and chart to

answer questions #27-#28.

Experiment

Tim and Pam wanted to find out what things :
were good conductors of electric current. They built
a circuit that could make a light bulb shine. They

made sure their circuit worked. Then, they

disconnected one wire. They placed different objects
between the wire and the battery. See the picture /

Jor two examples. They made this chart to show "eoP
what they learned.
Did the bulb light?

Itemn Tested YES NO

Aluminum foil X

Paper clip X

Rubber band X

Block of wood X

Nail X

Plastic bottle cap X

BATTERY

PAPER
cLip

BATYERY é%

27. Based on their experiment, which things are good conductors?

1.

2
3.
4

aluminum foil, paper clip, nail

rubber band, block of wood, plastic bottle cap
All items were good conductors.

There is not enough information given to tell.

28. Based on their experiment, which one of these things will probably
NOT be a good conductor?

L
2.
3.

empty soda can
penny
pencil eraser
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29. A group of three students were given the parts to build a circuit. Each
student tried to build the circuit on his or her own. The pictures show
what their circuits looked like. Which circuit would make the lamp
light?

30. What part of the circuit can control electricity by opening and closing
the circuit?

1. battery
2. switch
3. wires
4. lamp

31. Sue and John built a funny looking flashlight. And, it worked! Which
one of these pictures might be their flashlight?

The hammer head
is metal.

The spoon and

fork are metal. The scissors are

metal.
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32.

33.

34.

35.

36.

The amount of energy used in a certain amount of time is called
1. power.

2. electric force.

3. work.

What is a watt?

1. a type of switch

2. a unit for measuring power
3. a safety device

What is a kilowatt hour?

1. 100 watts used in one hour
2. 100 watts used in 100 hours
3. 1000 watts used in one hour
4. 1000 watts used in 100 hours

Which one of these things is a special safety device? It opens the circuit
when too much current is flowing through it.

1. fuse

2. plug

3. insulator

4. conductor

It is dangerous to plug an electric machine into the outlet when your
hands or feet are wet. What is the main reason?

1. The plug will be slippery and hard to hold.

2. The water on your hands or feet can let electricity into your body.
3. You might break the electric machine by getting it wet.

10
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37-38. You must look at this picture and read how this device works to
answer questions #37-#38.
A
The string (A) holds a rubber band
C D (B) that is stretched out. A burning
candle (C) will make the string
break. When the string breaks, the
rubber band snaps. This makes the
B toy car (D) roll forward.

37. Which parts of this device have mechanical energy at some point
during the time when this device is working?
1. AAB,C andD

2. AB,C
3. AB,D
4. B,D

38. How can you decrease the potential energy of the rubber band?
1. Use thick rope instead of string to hold the rubber band
2. Stretch the rubber band tighter
3. Don’t stretch the rubber band so much
4. Use a ball instead of a toy car

Check your answer sheet. Make sure that you only filled in one answer for each question.

When you finish, turn over your test and answer sheet. Wait until your teacher tells you what
fo do next.

11
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