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Question #1

(S)- I think he is.

(R)- Why do you think that?

(S)-  The guy is doing work. He is pushing off on the car. He is applying
force, too. The car is not moving, but he is doing work.

(R)- What would your definition of a force be?

(S)- 1 know what force is, but I really can’t explain it.

(R)- Could you give me another example?

(S)-  Pushing on a wall, too, is the same thing.

(R)-  If you were pushing on that cart there, and it was moving, would that still
be a force?

(S)-  Yes, it would be a force. Pushing the desk or pushing on a wall, you are
exerting a force.

(R)-  What if I pulled on it, would that be a force?

(S)-  No, that would not be a force if you are pulling on it. Pushing on it, you

would be exerting work onto it.

Question 11

(S)- The metal would be colder than the wooden board because it is a
conductor of hcat. It would freeze. It would be a lot colder than the
wooden board. The piece of wool cloth - I'm not sure atout that. I really
don’t know. I know the metal would be colder than the wooden board. It
would be colder than the wool cloth, too. But between the wooden board
and the wool cloth - I don’t really know for sure.

(R)- If the temperature inside the freezer is 10 below, what would the
temperature of the metal be?

(S)- I believe it would be colder.

(R)-  So it might be 15 below?

(S)>- Yeah.

(R)- What about the board?

(S)- The board would be a little warmer than 10 below.

(R)- And the wood cloth?

(S)- 1 believe it would be a little warmer. I'm not sure.

Question 21

(S)- One and two would. If it was on dim, it would be facing down at a low
angle.

(R)- It says the man can see the headlights are on. Because the lights are on
dim, no light would be getting out?

(S)- Yeah.

(R)- Where, in your opinion, would the light go?

(S)- 1 believe it would hit here in section three.

(R)-  And it would just stop?
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(S)- Yeah.

Question 31

(S)-  The bulbs would not burn because the circuit is broken. It is not
complete between the positive and negative.

Student - ID# 19SS4F

School - Scotlandville Magnet
Subject - Physical Science
Date - 2/15/91

Question #1

(S)- Yes.

(R) - Why do you think so?

(S) - Well, he’s pushing and there has to be a force whenever you push.
(R) - O.k.

S)- So--

(R) - How would you define "force?"

(S) - Ah, any push or pull on an object.

(R) - Alright.

Question #11

(S) - Well the metal would be colder because usually metal gets colder faster
than the wood or the wool. And then I guess the wool would be next
’cause it’s sorta a metal. And then the wood.

(R) - O.k. How cold do you, how cold would these things be? How cold
would the metal be compared to this temperature? Would it be colder
than 10 below or --

(S) - Well, it would be colder.

(R) - O.k. Would any of, would all of them be colder than 10 below or would
some of them maybe be the same?

(S) - The board would be the same and the wool and the metal would be a little
bit colder.

Question #21

(S)- Um. I guess it'd be, like, what the car can see the lights or the man?

(R) - The man can see the lights.

(S) - Yeah. So I guess the lights would stretch to about him. About where the
man’s standing.

(R) - Wouid there be any --

(S) - ’cause he can see it.
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(R) - -- would there be any light past him?

(S) - Yeah, there would be a little bit past him.

(R) - Would it go all the way to Section 4? Or how far would it go?

(S) - Idon’t know. It wouldn’t go like a light, but it’d go almost to Section 4.

(R) - O.k. Soit’d be some place out there it would stop.

(S) - Yeah.

(R) - Wouldn’t go on forever?

(S) - No.

Question #31

(S) - None of them will.

(R) - Why?

(S) - ’Cause you have to have a circular -- well, you have to have all the wires
or whatever connected to make all of them glow. None of them will
’cause you don’t have a complete circle light.

(R) - Then you’re saying you have to have a complete circle --

(S) - Yeah or whatever --

(R) - -- from where to where?

(S) - [From the battery to all of them in order to have energy pass through, pass
through it to make the lights glow.

(R) - O.Kk. So, if the energy comes out of this wire and goes all the way, what
does it have to do?

(S) - It has to go around back to this way and make all of them work.

(R) - O.k. So if the wire, ah, the energy comes out of the battery and goes to
Bulb 4, then has to be able to go through all bulbs and get back to the
battery.

(S) - Right.

(R) - What if it goes the other way?

(S) - It would be the same way.....(unclear)

(R)- So-- .

(S) - All of them connected in order for them to glow. Or light up.

Student - ID# 20LP7F
School - Lab School
Subject - Physics
Date - 2-22-89

Question #1

(S)-
(R)-
(S)-
(R)-
(S)-

Yes, I believe he is exerting a force on the car.

What is your definition of force?

Pressure applied on an object with the intention of making it move.
If he was pulling on the car, would that be force? :
Yes.
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Question #11

(S)-  All three of them would be the same temperature because the objects in
the freezer would absorb the temperature until they are all the same.
They can’t be any colder than the temperature inside the freezer. As long
as the temperature remains 10 degrees, the objects would be 10 degrees.

Question #21

(S)- Al four sections contain light because the light travels more than 400
yards. There is no limit to how far light goes. It may not go on forever,
but it is a long way.

Question #31

(S)- No because the circuit is not complete. There is a break in the wire and
the current can’t complete. The current leaves here and comes back here,
but it can’t because it is broken.

Student - ID# 20SS3M

Schoo! - Scotlandville Magnet
Subject - Physical Science
Date - 2/11/91

Question #1

(S) - Yes, he is exerting a force on the car at the same time the car is exerting
a force on him because Newton’s Third Law of Motion states that for
every action there is an equal amount of reaction. But he isn’t exerting
enough force on it to make a movement because the force that the car, the
mass in the force of the car is greater than his so it won’t move.

(R) - What would your definition of a "force" be? How would you describe a
force?

(S) - A push or pull, that’s how I would describe it.

(R) - Alright.

Question #11

(S) - 1 think the metal would be the colder and the wool cloth would be the
next coldest, and then the wood would be the less coldest.

(R) - Why?

(S) - Well for one thing, metal conducts heat and cold; and the wool -- wool
keeps heat in, but it can also keep the cold in. And the, so that just
leaves ...(unclear) the wood.

Question #21
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(S) - Well, if he could see it, obviously, if he could see it, then section 3
should contain it. If he can see the light, then I think sections two and
three would contain it.

(R) - 0O.k. What about section one?

(S) - Well, section one is -- that’s the source of it.

(R) - O.k. So section one, two, and three.

(S) - One, two, and three.

(R) - Would the light go any further than section three?

(S) - If, well, I'm not sure. It depends upon the range.

(R) - O.k. How far can light travel?

(S) - Oh, it can go on, it goes on forever. The — like if someone in Japan
shines a flashlight, and the way it travels, you just stood right at the foot
where it would come, I don’t think you could see it.

(R)- Um.

(S) - Even if it’s dark, I don’t think all of a sudden a flash of light would just
come.

(R) - Yeah. But would the light be there?

(S) - It would be there, yeah.

(R) - O.k. So there’d be -- there would be light --

(S) - There is light going through there but I don’t think it, uh, in one section
you would see it.

(R) - Seeit. Ok. Alright.

Question #31

(S) - None of them.

(R) - Why?

(S) - If it’s open, it’s not a complete path for the electricity to flow.

(R) - What do you mean "complete path?"

(S) - Well, a circuit has to flow from negative to positive. And it wouldn’t get
there.

(R) - O.k. So, none of them would do it?

(S) - None of them.

Qucstion #32
(S) - None of them. Ah, the switch breaks the circuit that’s open. ......(unclear)
It wouldn’t light up. The path isn’t complete.

Question #33

(S) - They would still be on.

(R) - Why?

(S) - Well, if this was the negative side, the current would flow all the way
around regardless. It would go from, it would go through here also.
Because in parallel circuit, if it flows through one it wouldn’t necessarily
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have to flow through the other. That’s the difference between series and
parallel. In series, if it flows in certain instances, it has to flow through
one in order to get to the other. So I think if this one just blew out, they
would all light up.

(R) - So you're saying that the current could still flow through bulb A even
though bulb C --

(S) - Yeah.

(R) - -- has burned out. And also B, D, and E.
(S) - Yes sir.

(R) - Alright.

Question #35

(S) - If this was the negative side of the battery, it would move like this. But
if this was the negative side, it would move like that. There would be a
current through this wire. It has to be in order to complete it. So I think
it would, this one best describes it. Because I think this one and not this
one because I just learned that there was a factor of voltage in and voltage
out and that amount of voltage, I just learned this yesterday so I could be
wrong, the amount of voltage that goes out, once it’s used up, while you,
ahm, like the light bulb, so it would be different from what the voltage
out would be.

(R) - Ok. Soyou're saying that the voltage going in would be greater than the
voltage coming out?

(S) - Yeah.

(R) - So, you're using up some of the current?

(S) - Yeah.

(R) - Alright.

(S) - Well, not the current. The current would be constant; it’s just that --
..... (unclear)

(R) - O.k. That’s what the question is asking you about the current.
(S) - Awh. The current?

(R) - Yeah.
(S) - The current would be constant. The rate in which it flows would be
constant.

(R) - O.k. So which drawing do you think would -
(S) - Then number four.
(R) - Number four. Alright. O.k.

Question #38

(S) - If the solution is an electrolyte, it would be ’cause an electrolyte has many
ions and it would conduct like. O.k. First you need a junction of two
dissimilar plates. Then you need a solution like salt water. And if you
had, ah, iet’s say, copper and iron as your piates, and sait water, the
positive ions of the sodium would migrate from one plate, and the
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negative ions of the, ahm, ...... (unclear) would go to the other plate. And
it would conduct, if it was an electrolyte. But if it wasn’t, it wouldn’t.

(R) - O.k. So there, if this wasn’t an electrolyte, even though there’s a current
here, it still wouldn’t conduct?

(S) - It wouldn’t conduct.

(R) - Ok. If it did conduct, where would the current be in the liquid? Would
it be all over or just between the two metal rods or where?

(S) - I guess it would be all over because it would flow through the conductors
as electrons and flow through the solution as ions.

Question #39

(S) - 1 don’t think so.

(R) - Why not?

(S) - 1 don’t think aluminum will magnetize it.

(R) - Do you know what does?

(S) - Well, iron will, ah, be lifted by the magnet. I think, I’m not sure, copper
would. I think it would, but I don’t know. But I don’t think, ahm, that
aluminum would be magnetized.

Question #40

(S) - Nah, I don’t think. I've never seen gold being magnetized before. So I'd
say no.

(R)- O.k. Ah--

(S)- Soiron but never --

(R) - Gold.

(S) - Never gold.

(R) - And you think maybe copper will; but, you're not sure.

(S) - TI’m not sure about copper.

(R) - Are there any other metals that might be, that you know of?
(S) - No, but, iron is the only sure one, I think.
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Teacher: Mr. C
School: Tara
Class: Physics

(R): Did you use the test results in anyway?

Mr. C: Yes, I did. After the test, I had an experiment where we gave the
student a chance to get hands-on experience in the area of light
where they needed to think about the concepts involved, see the
result of our experiment that demonstrated concept and then
answer questions abut it. Also, we had a few, a few discussions in
class. I didn’t go down through the text book verbatim, I think,
next time I'll make a list of areas where they’re weak and focus on
those. I really just didn’t have time to and didn’t know what to
expect. With this particular test, but I do plan to give it again and
I do plan to make a list of where they’re having a problem and
deal with that. The areas that I felt were important enough to
include in my priorities, I went ahead and covered and put on the
final test. And I'm gonna tally it out and see how it comes out.

(R):  Prior to, prior to this semester of being involved with this instrument,
were you aware of misconceptions?

Mr C: Yes, because of, you see, when you grade papers, and grade tests,
you see that they misunderstand certain ideas. You don’t, you
know, since it’s my first experience and had a formal look at it, we
don’t know all the misconceptions to expect and I don’t know.

(R)Mr. C: (Speak simultaneously -can't understand)

Mr. C: But the more misconceptions we know about, then the more that
we can guard against misleading the student or allowing the
student to proceed through the class without having discovered that
they do not understand a certain thing. You know a test is not
perfect. Another thing, that you give them is not perfect. Really,
tests need to always ask a student why. And that’s a super
important question to find out if they really understand. ’Cause
when it comes to a multiple choice or putting down some
explanation they’ve studied in their book, then they’ve memorized
it. And we as teachers, I guess, have the responsibility to focus on
the different levels of thinking and find out how or whether or no,

whether they can think at different levels and that will help as to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



305

know whether or not they really understand it and what to do.

(R):  Well, you sorta sure answered this question or alluded to it anyway. Do
you see any benefit of this test in instruction and how would you use it if
you do see it?

Mr. C: Well, the benefit to me is the frequent targeting the areas that we
can watch out for and our objectives we can relate each test
question to an specific objective or concept in physics. And
knowing ahead of time that a lot of students have problems with a
certain objective, well, then a lot of us can spend more time on it
or do it different. '

(R): How many students in your class, or what percentage of your class would
have to have a misconception in order for you to actually think it to be
worth the time or effort to spend on it -- on that concept? In other words,
if you tested your class and ninety percent of them understood the
concept, would that --

Mr. C: In the pretest?

(R):  Yes. Orif you posttested and you found that ninety percent of them
understood the concept, would you feel that was successful or would

eighty percent --

Mr. C: I don’t really have a posttesting -- that much a great a background
on posttest. I know you’re supposed to see improvement. If you
feel the conditions are normal and you don't see an improvement,
then I feel there has to be re-teaching and re-testing. If you give a
pretest, and most of the students know the concepts already, then I
still believe you need to give them some working area and exercise
in that area to validate the fact that they do know it because just
answering a few test questions and giving a reason why may not
totally prove they knowledgeably wrote that. That is not totally
proof. It could save us some time when we believe they
understand it already and we can maybe pass through that area
with more confidence and put more confidence in them -- grade
and test grade that we do give the student. Therefore, it would cut
down any multiple reviews or going over something a student
already knows or making it boring to the student. Maybe even
disorientate the student. Which can happen.

(R):  Um hum. If you're gonna use an instrument like this, would you use it to
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find out, to get, say a gen -- a feel, a general feel for what the students
and the class as a whole understood or would you use it more on an
individual basis?

Mr C: I believe I would use it both ways. Because it’s important both
ways. Classes are to some degree and you can compare classes.
And the teacher has some feel for the job they know they did for
that particular class. So teachers constantly, in my position, I'm
always evaluating myself, so I want to know how well I did. And
so I wouldn’t use it to compare classes but I would use it
........ (unclear) individuals because you do compare individuals and
would grade them and evaluate them. It’s another tool available in
that respect.

(R):  What do you think the best way -- and what’s the best way to get teachers
to use or develop new teaching strategies? To make them aware, for
example, to make teachers aware that misconceptions are problems, or
that there’s some new demonstration or technique that you can use and
you want to make teachers aware that -- what do you feel would be the

best way?
Mr. C: Well

(R): to get the message out?

Mr. C: You mean the vehicle?
(R):  Yeah
Mr. C: Magazine or publication?

(R):  Well, publications, workshops, classes -- research is done as published in
some journal. But most classroom teachers I've eve talked to seldom read

them.

Mr. C: I would say workshops are probably the best way because that way
the teacher can ask questions and see what’s going one and see
what’s happened to other people. And making the test available to
the teacher where they can do a posttesting and pretest. Because
we just don’t have that many things available and our time is
limited. We’d like to have it available.

(R): Do you ever attend any workshops in physics?
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Mr. C: I do but most of them are directed toward things -- for instance,
experiments, etc. I'm interested in them. I’ll take it back. I did
have a class in physics in the summer about two years ago where
we all took what we called advance placement physics. But in that
class we took a look at ourselves and each other and physics in
general. And it was very helpful. we had private
discussions....(faded, unclear) All of it was needed - something
that was very fitting.

(R):  When are most of the workshops generally offered around here? Like
after school or on the week end? Do they ever have any in the summers?

Mr. C I think it’s a variety and the time period. I've done teaching
they’ve been all times of the day, all days of the week. All times
of the year. So you know

(R):  If they have any during the school day, do they give you releasee time?

Mr. C: They would, certainly.

Teacher: Mr.J
School: Scotlandville Magnet
Class: Physics

Researcher(R): I have a few questions specifically and then whatever pops
up in the conversation that sounds like it might be
interesting we’ll just talk about it -- not just limited to what
I have here. Do you use diagnostic testing prior to teaching
as part of planning your instruction?

Mr. J: No, not really.
(R): Why, why do you not?

Mr. J: The time factor mostly. And besides, I know pretty much where to start
around here now. And, if they have trouble with it, I do review some
basic principles from year to year. And if I find that a whole bunch of
kids are having a whole bunch of different problems, I'm not sure how I'd

know how to uise it any way, due to the time factor. I generally tend to

uncover problems as I go along anyway. And try to ........ (noise in
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background drowned this out). This particular year, too, I've found out
more than anything, that there are certain things that we need to go over
just in areas of general science; like I go back and do an experiment and
take data and report it on a card. How to summarize it and calculations,
and also how to plan an experiment. So I intend to hit that pretty hard at
the beginning of next year and I think those are the main things that to
me to succeed in a course of development.

(R):  So you more or less base next — the following year’s instructions based
on the problems you’ve encountered the previous year. Is that --

Mr. J: Yeah. I find ....(both are talking simultaneously) something every year to
teach. This is my tenth year. I guess I learn something in the next ten or
fifteen years --

(R): Did you use the misconceptions test? Did you use the test results in any
way?

Mr. J: 1didn’t total all the results up. I did spot check some questions and I
wasn’t too surprised at a lot of the stuff that was uncovered. In fact,
when I took the test myself, I could see what they would have difficulties
with. So, I think you had it in mind also. But, I didn’t spot check the
questions on the test. You know, and .......... (unclear) also, I spot
checked some of the individual tests just to see how they were doing and
I wasn’t too surprised at what I saw and like I said, when I took the test
generally I could see questions that I knew they’d have trouble with. I've
taken some of these courses before -- the development thinking -- use the
long ..... (unclear) lines. And all kind of details you could work with, too.
..... (unclear) The ones that are abstract thinkers, they tend to not have
these misconceptions or if they do, they tend to discard them a lot easier.
They tend to accept new ways of doing things.

(R): So--

Mr. J: So it doesn’t take me long — usually maybe two or three weeks to get to
know the kids and start finding out whose gonna have trouble along those

lines.

(R):  Yeah. So, you think that most of the problems -- probably because of
their developmental level.

Mr. J: T think so. Deveiopmenial - because ihey aii deveiop ai differeni rates.
They’ve not developed formal thinking yet. Some of them have, are
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already into adult type thinking. That’s what makes it hard to teach these
special kind -- instead of regular classes; you have -- you get such a
diversity of thinking styles that tend to be a little more ..... (unclear)
classes.

(R):  You, then you look at the test materials -- the questions they ask -- that
was asked on the test -- and then from your prior experience, you sorta
generalize as to what the problems -- what misconceptions might be
prevalent in the class? So that sorta what you’re saying?

Mr. J: Yeah. I think one thing I actually did this year as a result of -- I looked
at some of this stuff -- I think I'll try to bring a few demonstrations. I
can’t remember anything specific right offhand. I tried to read some
actual demonstrations or at least go through some exercise of logic -- of
everyday experiences -- things wouldn’t work that way. And it may
..... (unclear) six months....uncomfortable -- a logical point. I don’t think
they learned any better........ (unclear) made it more conscious
about......(unclear)

(R):  How you, how you go about doing the demonstration? Did you just
present a demonstration or did you ask them a question to get them to
think about it first or so what was your -- ?

Mr. J: .....(unclear) asking questions. I remember early in the year, they talked
about the concept of the center of gravity which wasn’t directly addressed
in the textbook and some other things they had some weird ideas about it.
And I've got this little disk and you can’t tell if there’s a washer
connected onto it, off-centered. And they all said if I put my finger right
on the middle of those disks -- I kept trying to do it and acted like I was
having trouble and it kept falling off my finger -- and they were laughing
at me. I said let me try it the other way. I put it right under the true
center of gravity -- it looked kinda weird sitting on my hand -- off
centered -- balanced perfectly. That kinda woke some of them up and
maybe some of the other things I do.

(R): That sounds like a discrepitant event type activity. Is that -

Mr. J: There's other cases where I might ask a hypothetical question about how
they think something will work and when they tell me and I know it’s
wrong, I iust try to deadpan -- I try to carry the thought of logic a step
further and till they can see for themselves where it’s going and I drop
back and start over again.
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(R):  So you're us -- that sounds like you're using argumentation and discussion
to think through a --

Mr. J: You’ve got to be thought -- cross-examine -- do that kind of .......
(unclear)

(R): O.k. Do you see any benefit of this test to instruction?

Mr. J: I think -- the thing that helped me -- was it helped me realize I wasn’t the
only one having these problems and that’s a major thing with teachers
more than you think.

(R):  You mean problems with the kid’s understanding or --

Mr. J: Well, 1 think sometimes individual teachers get frustrated with some silly
problems and they think it’s something they’re doing wrong. And that’s a
hard part of the job and when you realize it’s natural to have these
misconceptions and address it that way, I think it makes you a little bit
more confident nd also I think, to me, it helped clarify for me some of the
difficulties that they had. I knew they were having problems in certain
concepts and once they saw me get excited and on edge to see what
exactly what they were gonna do, instead of knowing that they didn’t
have the right idea, also, I knew the wrong idea, it helping with the fact a
little bit -- like I didn’t realize that they thought maybe light just kinda
came from the sun -- step from under the tree and light was just there --
you see I didn’t realize that sorta stuff was inside their heads.

(R):  Yeah. Yeah. Would you use a test like this and if you would, how
would you use it and if you wouldn’t, why wouldn’t you use it?

Mr. J: 1 think there’s value in giving a test like that. You know, to get the kids
to thinking also, and to, I think, it ought to be pretty good in giving
preview of the course and it might get them to thinking along certain
lines. Anytime you get one of them to start working it helps. I think
that’s of value also. When you can follow the results and I think after a
while, the results will be statistical. I think it doesn’t really matter with
statistics but a certain portion, usually a minority, think their way through
a lot o this stuff. Also, they may have had this in their course of physical
science. Others of them, your transitional students, you might get
...... (unclear) half of them right and half wrong, because everything a little
bit fuzzy but on the whole, ..... (unclear) six out of eight .... (unclear).

(R): Well, I don’t know if the numbers --

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



311

Mr. J: If the numbers become predictable after a while, but it will make you
aware that you’ve got these problems.

(R):  Well, do you think that if, say, a teacher used a test like this, that after a
while they would sorta generalize to the classes and eventually quit it but,
you know, after they’re consciously aware that say, students generally
think about electricity this way, that then now we just, ha —-

Mr. J: Right. I never saw the value of just giving it year after year, to give each
new group of students a chance tc look and think about some of these
things. I know the bottom line is to, so you can also individualize
instruction, and I don’t think anybody is going to seriously do that
because that wouldn’t fit the kids.

(R): No.

Mr. J: Now, something else, if you've got the small class of physics or
something like that -- you got to have twelve and want to work with
people individually. That’s fine. In that kind of situation ..... (unclear)

(R): Yeah. How do you think or what do you think is the best way to get
teachers to use or develop new teaching sirategies to overcome problems
like misconceptions?

Mr. J: Well, they need to be made aware of the problems first. There’s probably
more teachers out there than you realize who change a little bit -- and get
out of the textbook if you just -- if you just find out where the problem is
and readjust the strategies a lot of them are valuable that way. I'm sure
things also have -- a large proportion of them who are gonna teach the
way they’ve always taught regardless of what these tests say; but, I think
you just have to try to reach as many individual teachers as possible.

(R):  What do you think would be the best way to reach them? You know, you
got like at university level where they’re doing research, and publishing
journals. You've got science education seminars and you’ve got
workshops and you know, other things that you could do. What do you
think would be most beneficial or --

Mr. J: First thing I guess you'd have to try to do is incorporate this into an
existing course or maybe you could develop a new course around it. If
you’ve got to have material 'cause most teachers go back to school to
work on their masters. T suppose going to workshops, vou could try to
sponsor a workshop and you might get few interested people. But that’s
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kinda "iffy."
(R):  So you think --
Mr. J: I think through a university course --

(R):  So you think a university course designed around altering
misconceptions -- but with problem-solving, you’re talking about altering
problem-solving with whatever would be the best way to -

Mr. J: I see nothing wrong with putting this into an undergraduate methods

~ course as much as people gripe about the right kind of content in methods
courses. This would be something that you would lock for because, I
mean, you follow one of the sacrad principles that you have to start where
the student is. You’ve got to find out a little bit of what’s going on inside
the brain to get started. You need to make these young teachers aware of
that. They are the ones most adaptable, too. They’re not the ones out
here doing the same for ten, twelve, fifteen years and they don’t want to
change cause they're comfortable with it. That happens to anybody in
any job. They get to doing things a certain way -- they don’t want to
change. So you stari working on the newer teachers who’s coming out.

(R):  So you’re saying that probably the university course work would be better
for those newer teachers -- beginning teachers --

Mr. J: And the graduate level, too -- that's probably where you will reach the
greatest number. I think if you ...... (unclear) out in workshops -- or early
in the afternoon , you’re not gonna want to turn on the radio about it.....
(unclear)

(R):  So you think the problem with workshops would be the best time and
except the time factor.

Mr. J: Yeah. Talk to parish and get people out of school for a day for this .....
(unclear). That might be ....... (unclear)

(R):  Yeah. So you’re against workshops if it has to be done after hours --
with no financial reward.

Mr. J: Yeah. Iknow right now I couldn’t make it. I've just got too many other
things. And, I've made a lot of previous engagements to do so. And ---

And also. I’'ve had the benefit of workino with von collectivelv on this
And alco, 1've hag the b orw g with you coliectively on tus,

(unclear) yet out of the courses, I've had a little bit of experience
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with him.

Teacher: Mrs. H
School: Lab School
Class: Physics

(R):  What about the physics?

Mrs. H: Well, with the physics I tried using - I used your prediction sheets.
And I've given those asking them - first 1 did them individually,
then put them in groups and have them collect the consensus. And
then have them also trying to give them some problems to work
had having them to try and predict what the right answer will be
just by looking at the problem. And --- I think I used - I think I
called out and used eight of your items and I didn’t do anything
else. I didn’t do anything else. But those were nice drills because
they were getting - they got into some nice real
discussions....shared ideas.....because each of them had their ideas
about what was going to happen, and why. And so they gave us
some real good discussions regarding.......{unclear)

(R):  You had them come to a group conclusion - final conclusion?

Mrs. H: Yeah. I tried to - I tried to put them in groups. I tried to put
people in groups who had different ideas - so they could look at
their individual ideas and group them and make sure I had one
person in each group who disagreed with the other two.....had each
group have a discussion and they would convince whoever was
right that they were wrong, particularly the bigger student who had
the right answer. Then that person would look more easily

(unclear).
(R):  So whoever had the greater arguminitive skills usually.......
Mrs. H: Usually won out.

(R): won out.

Mrs. H: Yeah. Right. That’s what worked more so than the one that was
actually right.
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(R):  You said that you didn’t use it much after, or didn’t use it any after that.
Why? Why didn’t you?

Mrs. H: Well, what I did was, I did different kinds of things. For example,
with the light. I don’t know if I told you this or not. What I did
before we started, even with the light. 1 did two different things.

I had them go outside and look at all the different images.....and I
gave them a questionnaire when they came back in. An
observation type thing - what they observed - why the
were round, why they thought they........ different kinds and then
one thing I had them to do was to roll paper with a
situation......(unclear) land or plant and population... let them
explain light to me. We did this before we studied light so they
learned this before instruction began. We had already used
something.... This was good because that it turned out real good, I
think because they had to stop and think about why these.....so first
of all......impossibly do it....set of questions did you use to describe
or observe anything.......(this part very unclear) So what I came up
with was virtually two pages trying to explain why the.....why the
color.....the function.....I really didn’t talk about electricity. I was
kinda running out of time. So I really didn’t do any creative thing
with electricity which is kinda......had only three and one-half
weeks to spend on it.....

(R):  So you really didn’t use the information on the test and you didn’t look at
how they answered the questions to give you any direction?

Mrs. H: On your (unclear) On your (unclear) No, I didn’t. They seemed
to have the idea that (unclear) they seem to have current
and that kind of thing. They seemed to

have ________ could grasp. What they had problem with was the
drop (unclear) They seemed to have less problem in.

(R):  You’re saying they had a good understanding after instruction or during
instruction?

Mrs. H: Yeah. They had pre-conceived ideas. But they were very
confused about how it happened when the current went through
resistors. That seemed to be a major difficulty in that
understanding the drop in particular.

(R): Do you see any benefit to this test - or there being benefit to instruction?
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Mrs. H: Oh yeah. 1 think so for sure. That’s what I plan to do next year is
to work up a set of activities - specific activities and do it like we
sort of intended to this year but we never really totally did it.
Definitely a pre-activity - how to make a prediction or take a
stand... and do activity before we start the instruction and then
see - I talked with Doctor Strawitz and she’d like to do some
really controlled experimentations and so I might, I may set it up -
at least I will talk with her - so I may set up some kind formal
thing with one class that’s - the creativity in particular addressing
misconceptions and then seeing whether or not it make a difference
inthe ________control this creativity and I can do it since I have
iwo classes I think I can do it with dividing it up into
semesters...one more semester. I'm not exactly sure....I intend to
do something formally with it. And just see whether or not doing
pre-testing and the activity really will help their understanding in
the instruction.

(R):  So you’re thinking of using mainly in the research.

Mrs. H: Yeah
(R): mode
Mrs. H: I like to use it - I think it was all very interesting to see whether or

not it would have an impact on their performing - I guess the only
way to grade it - that’s how to judge it - I guess just to se whether
or not in the end - they did better on the test. Maybe to see the
teacher test - that would give indication - a stick to measure about
how to really measure it whether it makes a difference (unclear)

(R):  Of course, the misconception test only has a limited number of items on it
right now. Of course you could add more.

Mrs. H: Yes.

(R): It wouldn’t have to be just those. But what she’s probably gonna want
you to do is pretest with it and then posttest after it and then the way it's
set up you could just do the misconceptions....of course you could do the
whole thing at the beginning of the year and then posttest each.....

Mrs. H: (unclear) or divide into semesters (unclear) In particular if you

can get the kids tc think.. before you start 2 lesson then I think T -

my prediction is - that will make a difference. To actually get
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them to think about it - the different possibilities, different reasons
why something happens.

Mrs. H: Well, I think what teachers, in order to change their teaching
strategy, they first of all need to believe that they do need to
change, that they’re not doing the best job that they can. And then
another this is and perhaps I need to talk about this, teachers like
to have a plan laid out for them. And they take this set of
activities and try it. Other people have tried it and it’s worked, it
seems to make a difference and give them a set of activities
because their problem is that they need to develop materials in
their early - the average classroom teacher is just not gonna do
that. They’re either gonna let the child decide how to go about it
or they don’t think it’s important. But if you can get them -
actually give them a set of something and put in their hands and
say take this and at least try it. It seems to improve students’
understanding. And it’s clear cut and (unclear) yeah, they’re
gonna, yeah, I think they will. I think most teachers are looking
for better ways to get ideas across to kinds.

Teacher: Mr. F
School: Lab School
Class: Physical Science

(R): Did you use the test results off this misconception test in any way?

Mr. F: Yeah, I used it to plan basically what kind of misconceptions most of the
kids had and see where their misconceptions were and from there to make
sure that whenever I taught content material, or designed the activities that
went into it, that I would design things that would meet the needs of those
kids, just to prove to them that their basic background experiences were

not correct.
(R): Can you give me an example?

Mr. F: The basic -- one of the simplest examples is electricity. I mean, if you
get them to draw a circuit — I'd say eighty percent of them draw a circuit
where a wire goes from one part of the battery to another. That’s fine.
They do that up front. But they take that bulb and stick it in the middle
of a wire and only attach it to one place. And can’t get the light to light.
And in that way, you simply plan an activity where you give them a bulb
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and say "Does it really work?" And then when they find out it doesn’t
work then you can go back and say, "O.k., you know, how does it work?
How can you get it to work?" Most of them cannot get it to work. They
can’t get to light. So you explain the circuit aspect and then you explain
the connecting points of a bulb. Then you say, o.k. you solve that
problem. O.k. Now, once you’ve done that, see if you can switch it
around, somehow. Or, magnets -- you can saddle concepts of magnets
and you can get them to agree with you that magnets attracts metal.
Magnets attract shiny objects. Well, you know,magnets won’t -- you just
design an activity where basically they go through there and test an object
of those. You can get a very small magnet and wind up for a test. And it
won’t stick. Magnets will stick to that blackboard out there. Because,
and it’s not shiny. And they have to figure out why. I mean that
astounds them. Once you move off a set and start moving them around
the room, you know, they start saying "well, wait a minute, something’s
here that’s magnetic.”

(R): Allows them to --

Mr. F: I mean, you know, those kind of things -- it’s great for designing
activities that disprove their common misconceptions. That’s the best use

for it.

(R):  So you did find, you found the test, the information on the test was
useful?

Mr. F: Oh, definitely.
(R): O.k. 1did my methods on people -- elementary. I made them do lessons
on magnetism. Because most of them didn’t know what a magnetic --

what magnets attract. They knew they attracted metals -- but a lot of
them knew that aluminum wasn’t one of the metals.

Mr. F: Um hum

(R): They weren’t sure about old cans sometimes.
Mr. F: What about copper?

(R): They weren’t sure about copper.
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(R):  They --

Mr. F: You come back and give it over here. You get a sheet of copper and get
a copper wire and some other pieces of copper -- the stuff you use for a
gutter - And they test it. And on the test you come back and ask the
question "Will a magnet attract a pan?" And they say "Sure, it’s a metal.”
Then you just disproved it over here.

(R):  Yeah.

Mr. F: You’ve got them by the throat now. Because you can say, hey, this is
..... (unclear) see this? If we're gonna do these activities, you've got to
prove in your mind and scrub out what you’ve got there. Quit using that
garbage you’ve been using. That’s why you’re here and being taught.

(R):  What 1 found interesting with those methods people is I had them design
lessons on magnetism. They wrote up lesson plans. Some of them even
taught lessons. You know, that’s good experience. And then you still
come back and ask them these questions and they still can’t tell you.

Mr. F: They go back to the experience -- to their personal experience. Back to
the light.

(R): I think what some of them do -- they get a book and they go through
these little activities and they never think about what it means.

Mr. F: Well, the problem there is you better catch them before they start. Before
they come up with those misconceptions. Which is why you’re not
teaching science in elementary school -- there the game may be already
over with by the time they get to high school; you know, course.
Environmental aspect in those kinds of cases -- they may have heard so
much at home and so much on TV -- they don’t have any idea -- you
know, to change their mind.

(R): How do you think or what do you think is the best way to reach teachers
to get them to use or develop new strategies or methods to address

misconceptions?

Mr. F: Workshops. You can write all the books you want -- you can give all the
presentations - NSTA you want. I mean, you know, but if your talking
about reading it, yet reaching the general public -- the only way to do, is
through concentrated workshops, on sperific topics. At least that’s what
the last five years he told me. I mean, I went to a workshop on
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Saturday -- last Saturday -- there were twenty-six teachers in the room.
One of those people belonged to Louisiana Science Teachers Association.
None of them belonged to the National Science Teachers Association.
They don’t get the publications. They don’t read the publication. They
don’t know they exist. You know. They deal with what -- with their
situation out there. The only way anybody ever touches them as far as
science education was through a Title I workshop. That’s the only way
they ever got it. They don’t read. What -- All the publications in the
world would do those people absolutely no good. Now they could get it
through education. When they go back to get a degree. But -- They
only stay in school for a small amount of time. They do not all take
science education courses and don’t get master’s in science education. So
unless they take a graduate’s science methods class, they’re not gonna get
a -- they're not gonna get any of this.

(R):  I’'m not even sure graduate science methods class get some of those things
that are so theoretical.

Mr. F: Well, the question is, are you dealing with teachers who are teaching
kids -- you know. Are you dealing with the background information on
libraries out there? Do you think the people in Tangipahoa Parish ever
read one? One book out of one? Who cares? Those people don’t. They
don’t know -- those libraries don’t exist near them. They never had a
discussion with anybody. If they’re, if one of two or one of one science
teacher in a building -- who do they talk to? Talk to the P.E. teacher.
The Math teacher. They don’t talk about science education.

Mr. F: 1 think it's a good idea. Doing the research is fine and everything. But it
goes back to my original comment. If you take that test and publish it, I
don’t know whether a lot of the teachers would in the long run use it.
Because of the time constraints. You get somebody that’s really
interested, that’s really doing a good job -- yeah. But I think the only
way for people to work to do it, that’s what to do -- would be to
workshop them with the idea - to -- here’s what you have -- and here’s a
common misconception and let’s work through it -- the common
misconception. And I think the teachers need to know the common
misconception so they can know what to look for when they’re teaching
the kids. And not make -- not re-enforce or make new misconceptions.
That’s the problem I have. Is - I make a statement and realize that "I
wonder how they heard that." You know the way I made the statement, I
know is theoretically correct but the way they heard it -- could be 180 in

ol oh As - A +h A £
the other direction. And they could be way off there.
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Teacher: Mrs. G
School: Denham Springs
Class: Physics

(R):  On this test, this conception test, did you use the test results in any way?

Mrs. G: I have not yet. I'll go on and tell you why, I might as well. The
time is an important factor with me. By the time you prepare for
your classes.......and in the testing process, and actually teach the
class, it takes a great deal of preparation time outside of the
classroom anyway, a lot of time. And I just felt like I didn’t have
the time to devote to it; to sit down and analyze and look at it. I
hope to do that over the summer when I have time to do it. But if
I don’t happen to do it during the school year, there is just no
available time to analyze the results and see all what'’s in it.

(R): What, do you see any benefits of using a test like this, or this test? And
how would you use it if you did?

Mrs. G: My experience in using that test, as I spoke to you before, I would
like to use it as a "Approach Teaching" test to see if the
misconceptions are still there after the children have been taught to
evaluate my teaching to see what changes I could possibly make as
a result of how effectively I taught the material.

(R): How, let me ask it this way. Why would you think that the post test
would be more beneficial to you than a pre-test post-test?

Mrs. G: I think probably because I assume the misconceptions are there to
start with. They, they might, they might get the right answer to
the question but I think the most mistakes you’re gonna find, the
reasons for incorrect because they really don’t know the reason.
That goes back to what I said earlier. You know, the kids are by
virtue of the material that they are exposed to it and they know
what’s gonna happen in most cases but they don’t know the whys
of it And I feel like I would not use it as a pre-test because I feel
the misconceptions are there and a lot of times they know the
answer but the reasons are not correct. I think after they have,
after they have been taught the material, then if the reasons are
still wrong then I'm failing as a teacher and I can tell that from
that test,
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(R):  How would you, how do you think you would go about changing your
teaching: Or coming up with some different technique or strategy if, let’s
say for example, they did on a particular topic, they did maintain their
misconception?

Mrs. G: I guess I'd go into resources and look up demonstrations that cover
those areas. As it is, I do some demonstrations anyway as a result
of attending meetings. I've been to several NSF meetings where
demonstrations were shown to teachers. And I also went to the
American Association of Physics Teachers Annual Meeting in
Baton Rouge a year and a half or so ago. That is where I pick up
things to use for demonstrations.

(R):  So, you tend to find teaching strategies from other sources rather than
trying to develop something on your own?

Mrs. G: Oh, I think so. Yeah. I'm not that creative.

(R):  And, I would like to mention one other....

Mrs. G: There’s certain things, if they come to me, that’s fine. I use
them -- But as far as sitting down and brainstorming about a

topic, I don’t generally do that. I would much rather use
somebody else’s idea. Do I take the lazy way out?

(R): If it’s already there, it’s....

Mrs. G: Why fret my brain over it? I certainly believe in using other
people’s materials.

(R):  Let me ask you this. How do you think we can get teachers to use or
develop new strategy? Or I guess - what I'm trying to say is, if there’s a
new way of teaching, or it may not be a new way, but a new way of

presenting an idea, how do you think, what do you think the best way to
get teachers to be made aware of this?

Mrs. G: Of new ideas?

(R):  Yeah. You have joumals, people write articles and they put it in journals.
People give workshops.

Mrs. G: But icachers don'i read ihese journais. Is that whai you're saying?
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(R): Yeah. A lot of them don’t read the journals. I can see problems, like
with a written demonstration in that, in some cases, you might wonder,
well, in my demonstration, the way they’re presenting it on paper, or in
my understanding, they’re written presentations. Or, you know, are
workshops better? Or what do you think the best medium would be?

Mirs. G: I think workshops can be excellent if they’re properly done for a
specific group of teachers. I think a lot of time the workshops
parish school is recommended by board members. We try to
involve everybody in the science department. And it become a
generic workshop at that time. And there is a minimum of what
you pick up from that workshop that you can take back and use in
your specific classroom because it wasn’t specific enough for your
need. I attended a workshop back in January of this year that I
thought was absolutely excellent. It was wonderful. It was
sponsored by NASA..... It was a tele-video concept. It was the
first one they set up. And the school board took - how many of us
- it must have been about four (4) - I believe they took four (4)
physics teachers from the parish. And this at NASA’s request. It
was not at the request of the school board. NASA asked us to
come back. They hold a conference for science teachers first.
Then they told us while we were there, about a specific one for
physics teachers and so they asked us to come back and so maybe
a total of twelve (12) teachers at the - showed up at (unclear)
Faculty in New Orleans and also to the Kennedy Facility down in
Florida. The speaker happened to be where I was. And he was
just great. He had one physics demonstration after another for
about two and one-half hours. And they gave us topics. They
gave us video tapes of this conference after they went back and
took time to edit it, etc. And several of those demonstrations, I
plan to use next year. Idid not do it this year - mainly because of
the time factor involved in preparing for it. I feel like-I use my
summers all the time to prepare for the next year. And I prepare
demonstrations during the summer and fit them in the right places,
etc. to make sure the materials are acceptable - that sort of thing.
But I think the video is a good idea. I would not have gleaned as
much from that conference, I think had they not sent a copy of the
video. And so, we could see exactly - what was going on, you
know -- And by the way, all four of these physics teachers that
were there were teachers same as we were sitting in the conference
center. The difference was I was watching it live and they were
watching it on film. But, it was live for them, still You know,

they were seeing it exactly what we were seeing. It was just
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excellent. And it’s probably the best workshop I've ever attended
and I’ve attended about 4 or five of them, I suppose.

(R):  So you, so you think, probably contents, specifically, workshops ---
Mrs. G: Yeah.

(R):  with video tapes of the demonstrations.

Mrs. G: Excellent

(R): So you can preview them and---

Mrs. G: and review them.

(R): review them.

Mrs. G: Exactly. You don’t show these tapes to your kids though. That’s
not the point. The point is for you to have that as a resource.

(R): In the demonstrations, did he explain what was going on in the
demonstration in point?

Mrs. G: Basically, he really didn’t have to. He showed us the mechanics
of it more than anything. We knew why--- the things were taking
place for the most part. Now, if he felt iike he was doing the
demonstration that we might not see through clearly, yes, he
explained it very effectively but for the most part it was just giving
us the ideas. And like I said, we knew the whys. Because we
were all physics teachers anyway. With a lot of physics
background.

Teacher: Mrs. S
School: Scotlandville Magnet
Class: Physical Science

(R): Convenient, easier -- that’s basically the same response that I've gotten
from everybody. It's the time involved. Did you use the test results from
the test that I gave in any way?
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the students because they thought that they were better students
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than the test indicated but with your explanation that it -- they
should not use that merely in terms of how well they could do or
how well they didn’t do, I did discuss it with them but any way in
terms of having an affect on their grades, I would not. I indicated
to them that I thought it was a very well designed test and I like
that type testing because they can express themselves as to why
they thought an answer should be answered the way it could be
answered. But the students didn’t like it because it was so
involved and they didn’t care to tell why they chose the answer --
why they felt the answer was not the one it should have been. I
like it but it’s -- it will be -- time will be another factor as far as
the teacher is concerned in grading the papers. But I don’t mind
grading papers. I really enjoy doing it. I like to see how students
express themselves.

Mrs. S: Yeah. It’s a time factor. A very well designed test and I have no
qualms about it whatsoever but it’s just so time consuming, and
generally when students have to read a lot of things it’s sort of --
it will turn them off.

(R):  Yeah. Well, if I were doing it as a teacher, I wouldn’t give the whole
thing at one time anyway. I would break it down into --

Mrs. S: Yeah, into sections.

(R):  Sections. I think you have answered this personaliy aiready, but I'll go
ahead and ask you anyway. Do you see any benefit of this test to
instruction?

Mrs. S: Very much so. It will let the teacher know from a standpoint
where the students are and if they are really comprehending the
way they should and it is testing not only to see what they know
but as in terms of skills like writing and reading. To see if they’re
interpreting those questions right and from a very good stand point.
Yes.

(R): Would you use it as a pretest mainly or if you were gonna use it, or
would you use it mainly as a posttest?

Mrs. S: I would use it as a pre and a post test. But as I indicated the time

factor in grading it. if you were to set it up where you could usc a
Scantron, you would still have to use the part there where the
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students had to express themselves -- as to why they would answer
the questions the way they did. But I would use it as both. To
what they know before instructions were given and then see how
much they retained or accomplished after the work has been
presented to them.

(R):  O.k. How do you think we could get teachers to use or develop new
teaching strategies to address, say, misconceptions or any type of
instructional - learning problem that might be available but in this

particular case --

Mrs. S: In-service workshops. That would be one way.

R): ... (unclear) O.k.

Mrs. S: Another way provide pay, leave with pay, to attend these
workshops.

(R): Alright.

Mrs. S: That would be an incentive if you were to pay them while they

attended these workshops. You know, most teachers just don’t
seem to want to be involved because there’re so many things -- so
much paper work to do. But if you could use workshops with pay
-- workshops would be way of getting them involved in this type
of testing. And I don’t know if I'm responding to the question
you are asking but if you could eliminate the reading and put it on
the Scantron as you indicated that could be an incentive for
teachers to use it, too.
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