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HOW TEACHERSUSE IMMEX IN THE CLASSROOM

Eva J. Chen, Gregory K. W. K. Chung, Davina C. D. Klein, Linda F. de Vries,

and Bruce Burnam

Abstract

For the past two years, CRESST has been conducting research to evauate how middle
and high school teechers integrate the computer program Interactive MultiMedia Exercises
(IMMEX) into classoom learning. The IMMEX software provides students with educationa
problem scenarios in science and other fields, requires them to use problem-solving kills and
integrate concepts with red-life Stuations, and dlows teachers to evauate student content
knowledge and reasoning skills by using the search path maps generated by the software. For
the 1999-2000 year, CRESST researchers have collected qualitative data to answer the
following two research questions:

1. How is IMMEX being implemented and integrated in the classroom for indruction
and assessment?

2. What istheimpact of IMMEX on teachers and students?

In spring 2000, we interviewed eight teachers who had the experience of usng IMMEX
for a least 1 year. Data were collected on teachers experience in usng IMMEX, the
percaved impact of IMMEX on dudent learning and classoom ingruction, the barriers
teachers encountered during implementation, and suggestions they had to improve IMMEX
integration.

From our interview data, we found that IMMEX could be a potential source for both
teacher assessment of sudents and the students development of sdlf-assessment. Most
teachers reviewed search path maps and discussed IMMEX-specific and genera problem-
olving drategies with their sudents after an IMMEX  activity. Some teachers clamed that
discussing the search path maps with the students helped them examine closdy their thought
processes and problem-solving skills. Other teachers used IMMEX to assess certain abilities
such as problemsolving skills or creativity that may not be recognized through traditiona
methods of evaduation. IMMEX was aso regarded as a ussful tool in evaduating the red
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aoilites of those dudents who were lacking in English skills or who were from
disadvantaged backgrounds.

Some teschers found that IMMEX could fit well with the curriculum dSandards and
many used it to supplement their curriculum. In generd, we found tha teechers were more
likdy to implement an IMMEX problem set which could match and reinforce the content
they intended to teach. Other teachers integrated IMMEX because the problems were
complex and interesting enough to chdlenge students and increase their mativation. Working
on IMMEX required the sudents to activey integrate information and materials, which,
according to the teachers, helped the students better understand and retain the content
knowledge.

Teachers dso used IMMEX programs to connect school learning with the outsde
world. They pointed out that becoming involved with IMMEX problems not only enabled
sudents to apply what they had learned in class, but aso increased their gppreciation of the
importance and relevance of the subject matter. The students could see that what they were
learning would prove to give them skills which would be beneficid to ther lives beyond the
classroom.

Some teechers cdamed tha IMMEX was effective in engaging dudents in learning
activities ance sudents were able to take the initiative and get actively involved in therr own
learning process. Some of the interviewed teschers observed a dgnificant increase in
dudents motivation in learning. IMMEX appeared to work especidly wel with sudents
who had been low achievers in school. Other teachers indicated that IMMEX use had
resulted in increased Student interaction and collaboration. Teachers were excited to see
sudents chdlenging each other and congructing knowledge together. Increased student sdif-
exploration and collaborative work have dso changed the role of some teachers in the
cassooms—from being the sole knowledge providers to being the facilitators of a
community of learners.
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Introduction

The IMMEX (Interactive Multi-Media Exercises) effort began as a computer software
program developed a the UCLA Medicd Center for assessng the diagnogtic sills of
medical sudents. Over the last decade, IMMEX has moved from software designed
excdusvey for medicd dSudents to a flexible assessment system used in secondary and
college-level sttings. The genera procedure embodied in the IMMEX software is to prompt
gudents with a problem scenario and then to provide them access to information that is both
relevant and irrdevant to solving the problem. Students are given information that they must
interpret in the context of other information and the problem gimulus. To solve IMMEX
problems successfully, students must identify and use rdlevant information as evidence or
data, drawing appropriate inferences and conclusons. IMMEX software is adso capable of
monitoring each dudent's information-gathering behavior and then representing  this
behavior graphicaly, by recording the order and time spent on each information source and
trandating this information into a network representation. By ingpecting the graphicd
depictions of sudents search paths, teachers can get a picture of the problemsolving
strategies of one student or of the entire class.

Through its summer inditute, the IMMEX software development daff trained over 300
teachers on how to use the program for supplementing curriculum and conducting Student
asessment. Since fadl 1998, CRESST has been conducting research to evduate the
implementation, integration and impact of the IMMEX software in school settings. In spring
2000, CRESST continued its year 2 evaluation work and quditative data has been collected
to answer the following two research questions:

1. How is IMMEX being implemented and integrated in the classoom for
ingruction and assessment?

2. What istheimpact of IMMEX on teachers and students?

Resear ch M ethodology

We interviewed eight teachers who had used IMMEX for at least a year. The subject
areas these teachers taught included biology, science, math, and computer technology. The
students of the interviewed teachers were in Grades 8 to 12. The teachers were contacted by
fidd researchers through faxes and phone cdls to arange for interview times tha were
convenient for them. All the interviews were conducted in the schools and tape recorded with
the teechers permisson. The length of the interviews ranged from 45 to 60 minutes. Data
were collected on teachers experience in usng IMMEX, the perceived impact of IMMEX on
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dudent learning and classoom indruction, the barriers teachers encountered during
implementation, and suggestions they had to improve IMMEX integration (see Appendix A).

All of the eight teacher interviews were transcribed and the transcripts were coded with
a list of codes created based on the research questions, the key concepts of this study, and
past research on evauating technology use in schools. As the coding process progressed, we
continued revisng and developing codes, combining them or expanding them with subcodes.
Categorizing andytic strategy was Utilized to sort the coded data of dl teachers into mgor
categories. The process of coding opened up inquiry, and categorizing and clustering data
feacilitated the development of themes and concepts, generating an overdl picture of how the
teachers had been using the IMMEX program in the classsooms. For example, in terms of
how the teachers used different drategies to integrate the IMMEX program into curriculum,
we developed subcodes to categorize their specific integration efforts (eg., for assessment,
for content reinforcement, for introducing background informetion, etc.) and subcodes to
understand the perceived impact clamed by teachers (eg., improved sudent behavior,
increased student motivation, enhanced sudent problem-solving kills, etc.). Andyss was
caried out to examine the different kinds of integration styles teachers used and how their
integration drategies were related to the perceived impact of the IMMEX programs.
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Resear ch Findings

How Teachersintegrate IMMEX Into the Curriculum

IMMEX Usefor Content Enhancement

Supplementing _curriculum. A mgor concern of the teachers usng IMMEX in the
classoom continues to be the integration of the programs into their curriculum. Currently
there is a high priority throughout the state requiring that teachers present a given content to
the sudents which is in line with sgt curricullum dandards. Thus any program or
supplementary materid that will enhance the dudents understanding of the content will be
condgdered in a pogtive lignt by most teachers. A mgority of the teachers usng IMMEX
who were interviewed now fed that this is one of the strongest points of IMMEX, since the
dructure and content of most IMMEX programs enhance content knowledge, while digning
positivey with the curriculum standards:

The standards for California are amost al vocabulary. Can the kid distinguish between these
different parts of photosynthesis? So, it's a lot of vocabulary, it's a lot of thinking connections
between processes. And all IMMEX does is go one step further than the standard. So you see, give
the kid the bag of tricks, and then apply the bag of tricks on an IMMEX problem. So it meets the
standardsin that they’ re applying the information they’ re supposed to be getting.

Well, | suppose some teachers could make that statement, that they can’t do it because they don’t
have time. They need to focus on the standards. But then what they’re saying is, “I don’t care if
my Kkids can use the information that the standards are requiring them to have. | just care whether
or not they get exposed to the information.” See that’s, that is the dither with the standards. Is it
about exposure or is it about application? Can you, do you want the kids to just know it, or do you
want them to be able to use it? Because they’ll just know it for as long as they are required to.
Until the test is over, until the exam is done. If they can use it, hopefully it will stick with them
longer.

Our finding that the teachers focused on using IMMEX problems that corresponded to
their curriculum is conggtent with results of past ressarch in computer integration in the
classsroom. Numerous studies have indicated that teachers tend to judge the usefulness of the
computer by how it would fit into ther ongoing classoom practice and the dreedy
established curriculum (Knupfer, 1993; Pea & Sheingold, 1987; Schofield, 1995; Wiske,
Niguidula, & Shephard, 1988). As Wiske et a. (1988) pointed out, following the syllabus
and covering the required materids were regarded by teachers to be their primary
responghility. New technology and innovative teaching which “directly address core
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eements in the exiding syllabus are more likely to attract the interest and cooperation of
teachers’ (Wiske et a., 1988, p. 59). In generd, teachers magor concerns about computer use
in dassooms were the levd of difficulty of the software, the precise subject materiads it
covered, and the way the software meshed with their textbooks (Schofield, 1995). We found
the above clams to be true with the teachers in our interviews, who would not use IMMEX
to any noticesble extent if they did not fed the program could contribute to the attainment of
ther gods Therefore in classoom integration, the god of usng IMMEX was not to
facilitate fundamenta changes, but to help teachers do what they were dready doing more
eagly, effidently, and effectively.

As the IMMEX teachers took an “incrementalist” view (Schofield, 1995) of computer
integration, they adopted various dSrategies to incorporate IMMEX into their structured daily
indruction. Two teachers mentioned the use of IMMEX problems as an ancillary activity
which would be given to dtudents for diversonary or extracurricular purposes, or as an
introduction to technology. And al but one agreed that the IMMEX problems should be
given in a supplemental manner following a traditional presentation of the content. After the
content is understood by the dass, the teacher would then follow with a contextudly
gppropriate  IMMEX problem to reinforce what had been sudied, and to enhance
understanding of concepts and applications.

The teacher who favored use of IMMEX as an extracurricular activity Stated:

| don't use IMMEX to guide the curriculum. | use IMMEX to provide alternative activities to the
curriculum. | don’t want them to, | don’t want IMMEX to necessarily change my curriculum

Apat from the fact that IMMEX programs could match the standards, the teachers
indicated other reasons to use IMMEX to supplement curriculum. IMMEX problems offer an
additiona tool which can be used to present the subject matter to the students in a wique and
interesting manner. The IMMEX problems were complex and interesting enough to reach out
and chdlenge many dudents, thus increasng their motivation and engagement. Teachers aso
found that students were required to actively integrate information and materiad to which they
had been exposed as they sought to solve the IMMEX problems. The students could better
understand and retain the content knowledge when they actudly were given the opportunity
to apply the concepts and information. Thus IMMEX created a learning environment where
teachers could encourage “spontaneous’ learning (Piaget, 1973)—a learning process in
which sudents could condruct knowledge through sdf-discovery to achieve conceptud
understanding.
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The IMMEX problem is generally a reinforcement of the concepts.... Most of the times, we've
already gone over the content in class, through lectures, activities, labs, and so forth. And then the
IMMEX problem solving is there to reinforce, hopefully, what was learned. In some cases, | have
used it more as a learning experience. Let the students work their way through the problem space,
and try to assimilate information that way.

During the unit there' s a point where you’ re building a knowledge base. Y ou know, you're giving
them a vocabulary, giving them some skills, and trying to help them make connections. And that
takes a bit of time. And then they become more familiar with the material. They start to use the
vocabulary. And then you want to give them more challenges. And that’s when an IMMEX
problem makes sense, because then they’ re going to have fun with that. They already have some
of the vocabulary, they already know afew of the connections, and getting a chance to apply that
knowledge in a problem-solving activity.... So that’s why | think of it more as a culminating
activity.

It appeared to be a common practice to use the IMMEX problems as an additiond tool
for reviewing content or reinforcing concepts. While time condraints sometimes limited the
actual use of IMMEX, the teachers often tried to present a problem more than once, or to
include clones to enhance content knowledge. They often would utilize tools, such as the
menus, libraries, and experiments, to review, supplement, and reinforce the content matter.
Other teachers would then add classsoom activities which would increase underganding of
the IMMEX problems while reinforcing what had been learned.

| really like Roots Quest and True Roots. | think it works really well with the students because we
studied everything on genetics and | use it as like the last piece where they can see why it is
important to know about Punnet Squares and blood testing and things like that. So it is very
useful. And High Life that was something | connect through in with my ninth graders, because we
were working on drugs and it has to do with drugs.

The onethat | really focus on is True Roots. We do alot of activities before they use the program,
like we do karyotypes: They do some worksheets on karyotypes and they cut out chromosomes
and make a karyotype. And they also make their own pedigrees, which they take pictures of
everyone in their family and kind of make the pedigree and follow a specific trail. We do some
projects beforehand and then we learn about genetics and then we take the program. And | usually
teach it in such away that | teach the content first and then the students get to get on and do some
work on IMMEX.

The content was taught in the first semester. Most of them got it and again that is the thing about
True Roots, even if they haven’'t been exposed to that content before, than a brief check to the
library will remind them. | don’t think the library can teach somebody who doesn’t know anything
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about it. But if they know a little bit about blood types and fingerprints, then the library is pretty
good in teaching that.

In addition to using specific IMMEX problems for review, one teacher even used them
to supplement, and even a times replace lab exercises, snce she found the skills and
knowledge learned in certain IMMEX problems were equivdent to what the students would
learn in actudly completing the lab assgnment.

In the AP Biology class, there are several of the problems that are concurrent with the lab. There
are 12 required labs for the AP class. In two cases, | used them in lieu of thelab.

Those are lab exercises, and | useit the same way that | do their regular lab exercise.

Rocks is used as the warm-up for the lab exam. The lab exam, they have 24 minerals they have to
know by test. And so by using IMMEX, they were able to practiceit, and they could work through
multiple problem sets.

Teachers would aso use the IMMEX problem for introducing additiona concepts,
goplications, or new learning tools which would enhance the students understandings. Other
tools or activities coud be worked on smultaneoudy with the IMMEX problems, thus giving
the students additiona skills and knowledge.

There were teaching moments because one of the menus was to determine, or it shows you what
substance was found in the blood and it gives you chemical formulasthat don’t tell you what itis.
So that was an opportunity even though we hadn’t had that at that level. It was an opportunity to
show them where the chemistry books are and have them look at, you know, use the index, look
up the formulas. Because | noticed there was also a menu with molecular weights and stuff. So
there were teaching momentsin it.

Bringing the red world into the classoom. Many educators advocate that classroom
activities should be related to the student’s experiences, interests, and goas (Dewey, 1938;
Anderson,1978), that the most effective educational environment is one which provides for
engagement in the types of activities that are required and vaued in the red world (Pea &
Sheingold, 1987; Brown, Collins, & Duguid, 1989), and that students should be provided
with a framework of learning in which they can underdand the culturd dgnificance of the
facts and their relation to other facts (Lave & Wanger, 1991). In our evauation, the teachers
repestedly emphasized the vadue of IMMEX problems in providing red-world gpplications
and understandings of the content. They pointed out that becoming involved with IMMEX
problems not only enabled students to apply wha they have learned in class, but dso
increased their appreciation of the importance and relevance of the subject matter being
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learned. And connecting school learning with the outsde world through working on IMMEX
increesed the interet of many <udents who othewise might not be that involved in
educationd activities. Students now were able to see how they could apply the materid they
had been learning, whether in science, mathematics, or higtory, to the red world. Otherwise
disnterested students could see that what they were learning would prove to give tem skills
which would be beneficid to ther lives beyond the cdasssoom. This is especidly sgnificant
for lower levd or margind sudents, who might have little interest in school. However, it dso
can become a motivating factor for higher level studerts, who learn to apply what they have
learned in red life, problemsolving sStuaions. Teachers interviewed found that students in
AP and Honors classes were interested in taking the knowledge they had learned in
textbooks, lab exercises, and lectures, and gpplying it to rea-world Stuations and problems.

When we do IMMEX students enjoy the content more, because they see the relevance.

They are not only, they are addressing the content that is in the classroom, but they are also
addressing things that are out in the real world. Things that they are run into often.

| think the IMMEX problem kind of shows why it is really important to learn about technology
and to know about some things in genetics.

Working with inner-city students from varied backgrounds and lower socioeconomic
environments, some teachers focus on finding ways to motivate and involve the sudents. An
example of a vocationd program that seems to encourage students to become more actively
involved in the learning process is the hedth academy located in the Pasadena School
Didrict. Ganing life skills and goplying them through actud involvement in red world jobs
are motivating in themsdves for these sudents. But when they can use the subject matter
while solving red life problems the vdue of leaning otherwise difficult subjects such as
biology, physics, geology, or chemigtry takes on a new sense of importance. The tedium of
dudying facts out of a textbook is now looked upon as an important part of the learning
process, as that which is learned will enhance the knowledge and skills of the students in a
way that can be gpplied in their actud lives and vocations.

Because you have to solve problems and you know | have students who are working at Wetzel’'s
Pretzels and they are like, “What does this have to do with anything?’ So when you are talking
about customer service, when you are talking about measurements of the dough and the
temperatures and all the ingredients and letting it rise and how much does the dough weigh and
you know the average pretzel.... So they have to think and problem solve, so if teachers can bring
that to life for them. Because right now everybody thinks they just do this, they don’t know what
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it is called and it is thinking in problem solving. Critical thinking. So the teachers have to always
remind the students, what it isthey know.

It's (Island Survival) rea life. And then when they get to their island, they have to solve water, the
first thing they have to do is find a water source. So we have water chemistry to do: bonding,
hydrogen ionic conversion, and so forth, while we solve the water problem. Once the water
problem is solved, then we can start setting up our research camp. And move from the boat to the
island, which involves building a shelter, which means we have the physics of gravity, and
structures, and weight supports, mechanics. And in the meantime, they’re setting out to do their
baseline studies: biological, soils, climate.

In Part 1 of this report, a teacher discussed how IMMEX problems helped bring to life a
mgor sudy of communicable diseases for sudents in the hedth academy. Red life instances
of the Ebola virus and other epidemics were discussed, films like “Outbresk” were observed,
and the IMMEX problem, Creeping Crud, was introduced. This problem required the
dudents to solve an infectious outbregk, while learning the effect of certain substances on the
body. The students were encouraged to utilize and apply knowledge learned in biology and
chemigry. The result was totd involvement and enhanced understanding of red-world
problems on the pat of the students participating. The two teachers in this program have
agan incorporated IMMEX into another unit involving the use of drugs. The students were
involved with a project regarding drug abuse, and the introduction of the IMMEX problem,
High Life, “perked ther interest to dedve further into drug use and abuse” This was
especidly interesting to dl students, because the use of drugs such as marijuana, cocaine, and
heroin have become a dgnificant topic of concern and discusson for high school sudents. In
this case, interesting and often heated discussons broke out. One student even told of an
incident where she was sdling candy to sixth-grade students, and one student bought candy
from money which was pulled from a marijuana bag. Counselors and speskers were brought
in to further the students knowledge of drug use and abuse. Obvioudy, the topic of drugs
was one which connected red-world activities which interested students to the curricullum of
biology and chemidry. The integration of High Life is a good example of how teachers can
organize ingruction aound red-world problems in order to induce orientation to learning
that is congruent with subsequent knowledge use. According to the teacher, the presentation
of reevant, red-world issues resulted in increesed dudents involvement in the subject
matter.

Past research has demondrated that students should be encouraged early to appreciate
the full richness as wdl as the complexity of the problems of practice to ward off overly
ampligic orientation of learning and underdanding of a subject matter (Barow & Fdtovich,
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1978). Teechers found that IMMEX could bring the red community of science into the
classsoom. Students could get exposed to the redities of the fidd, while gpplying the
concepts they were learning to red-world Stuations.

It helps them visualize it. Most of my lower end kids, particularly my immigrant kids, have no
science or college-educated people in their family background. They think college is going to
school at 8:00 and coming home at 3:00, and everybody takes roll every hour, just like we do.
They have no ideait’s any different. And most of them don’t know what an engineer is. He drives
atrain. That's as far as we get, kind of athing. So they have no exposure to what scientists do and
how much fun it really is. So this is one place where they can really find out.... And the actual
steps by which you have to do [IMMEX], and the various other sciences involved in so doing is
quite an item for them. And some of them find they don’t think they’d like that, and others think
it'sreally neat. And think of careersthey might not have ever thought of.

The solving of real problems.... A lot of science at the lower levels is memory. It's not exciting at
al. You don't apply any of it to anything. And yet here is something exciting going on, that they
figured out. They’re going to send first aid by the Red Cross, depending on where the earthquake
was. And they had to do all the science to tell the Red Cross how we could help people. So we're
seeing a connection between what research does, and how it's applied in the field. The same thing
with the... other ones on True Roots. Well, here’s a genetics problem. Here's a person who's got
the problem, and now we're helping them solve it. With Antibodies and Lost at Sea and all the
others, here’s areal problem, and how science actually works. And, you know, maybe that would
be aninteresting career. | don’t want to spend my life sitting here memorizing textbooks.

Summary. Therefore it appears that IMMEX problems can prove beneficid to
educators who have been properly trained in their use. They bring red-world, reevant,
problem-solving activities and Stuations into the classoom that complement and supplement
the content being taught. Students gain an understanding of the rdevancy of complex subject
metter, while learning how to proactively apply concepts they have learned through
traditiona methods, such as textbooks, lectures, lab exercises, and assgnments. Another
important finding is that the problems not only gppear to dign with the content standards
required in dl cdassrooms, they dso give the students requidte skills tha might enable them
to improve their abilities to do well in sandardized tests. IMMEX problems dso pull some
students on the fringe or at risk back into the classsoom due to their relevancy and red-world
focus.

IMMEX Usefor Assessment

As the teechers integrate IMMEX into the classsoom, a sgnificant concern is figuring
out how to use the program as a tool for assessment and evauation. With the development of
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search path maps, IMMEX becomes a potentiad source for both the teacher assessment of
dudents and the students development of self-assessment and metacognitive skills. In ther
interviews, many teechers discussed the importance of having such an additiond tool for
asessing sudents, but only one was actudly usng IMMEX in actud assessments. Others
dated that they either did not have the time or training to enable them to incorporate IMMEX
into their curriculum as a tool for assessng students. Some teachers had tried to use IMMEX
prograns to hep sudents build metacognitive and problemsolving skills, which is an
increase gnce the time of the firgt interview in November 1999. The teachers recognized the
vaue of IMMEX as a potentid tool for assessment, not only of the students, but of the
effectiveness of their own teaching.

Tools for assessment. Teschers have identified severad tools that can be used in
conjunction with IMMEX that will enable them to befter assess the students understanding
and progress. The search path magps which come with the problems, though often not
avallable as soon as the teachers would desire, helped both the teachers and the students
ascertain whether the problem was correctly solved, and what patterns of logic and reasoning
were followed in attempting to solve the given problem. But the teachers often gppeared to
use supplementad tools to gain further ingghts into the thought processes of the students.
Many used ether sudy guides or notes, which must be filled out while the students were
working on the IMMEX problem. The notes were especidly beneficid when more than one
dudent was working on a computer, since the search path maps could not reflect the
individual patterns and thoughts of each sudent. Even waking around, observing the class,
and interacting with the students have given some teachers a sense of where the students
were. In addition, some teachers then discussed the search path maps and problem results
with the students to gain further understanding as to how the students were thinking. These
supplemental sources were heavily rdied upon by a number of teachers who ill felt they did
not yet have aufficient knowledge and experience in working with the computer-generated
search path maps.

A student guide or a study guide.... It is a guide that they follow to solve the problem, write the
problem in their own words, so they fill out this study guide or student guide. And after they do |
evaluate this.

If there are two students or three students working on one computer | don't use the map for
evaluation, | just use the notes. Because | ask them, everyone should take the notes, | don’t care if
there isthree or two on one computer.
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With all of them, whether it’salab or an assessment, | get out the search path map and look to see
if it'salogical approach. And then | look at their notes to see if there’'s any addendums that would
modify what the search path map said.

Every student would get a template like this and they would put their notes in accordingly.... So
you would look at their notes and say well do you really need to know the prices of the shoes for
each single person or... if you eliminate that how come he is still here, you know what | mean, if
he definitely wasn’t the person involved, then why do you still need information about him. So we
would talk about things like that and then look at this and say how much time it took and how—I
am not sure what the menu items are for, but—like say, this were like library. How come you
didn’t know this information very well, you had to go to the library. So you would be able to tell
that they didn’t know much of the content.

Assessment tool for certain students. Teachers have begun to find vdue in IMMEX as a
vidble tool for assessment. Students who may come from disadvantaged backgrounds may
present problems in trying to assess ther red abilities and skills, especidly if they ae
lacking in English <ills or come from environments which may not vaue education.
However, one teacher found that IMMEX has proven to be a vauable source in assessing
certan &bilities such as problemsolving skills or credtivity tha may not be recognized
through traditiond methods of evaduation. The sKkills necessry to solve IMMEX problems
involve characteridtics that a least saverd of the teachers found to be difficult to assess usng
dandard classsoom techniques. In fact, it was through doing IMMEX problems that one
dudent who spoke very little English and struggled with traditiond tests was able to shine
and demondrate an exceedingly strong aptitude in higher order thinking skills.

I think the search path maps, having that available as data has helped a lot. And there’'s so much
data that is available [that] you can sort or filter that data in so many ways to give you an idea of
where the kids are. And that’s very helpful, because | find that grades are not that great a data
source. A kid can get an “F’ and still have really good problem-solving skills. A kid can get an
“A” and have no problemsolving skills. So it’s like another data source that gives a different
picture of thekid.

Not al of it is lack of menta ability. Some of it is lack of schooling. Many kids from war torn
countries that have come in who haven't been to school for awhile. And so they’ve missed all of
these skills in between. And about the only place you can really make an assessment, how to
separate not knowing the language and lacking ability.... You don’t know where to attack the
problem. But IMMEX really points you in the direction of what his problem is. The problem is
reading.... You see that because the logical progression is all there, so he's thinking well. You'll
see those people go to the vocabulary and the dictionary often. But their logic progressis good. So
it's okay, we understand, and we think, well, there’s a vocabulary problem. And they put that in
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their notes. Because | have them write down words they don't understand, so we can amend
dictionaries for anything that doesn’t show up.

Strategies for _assessment. Several teachers presented drategies for incorporating
IMMEX into the class as an assessment tool, even though only one actudly graded the
student search path maps and notes. One fdt that she was better able to get a grasp of the
dudents progress and knowledge by giving a content-rdlated IMMEX problem to the
gudents in fal 1999, then giving clones of the same problem or Smilar problems agan in
goring 2000. The students would go over ther results and discuss their drategies the firg
time, then go over the problems again in the soring using the same format. The teacher could
then use the search path maps, notes, and student discussions to ascertain whether the
students had progressed in both content and problem: solving aress.

| have used it in my class, twice. And we did High Life in November, which was the benchmark.
And then we redid the program in March. So | am looking now at the search path maps and for the
first time, | am really making a correlation between students, because before | just ran the problem
and got a search path map. Now, thisis the same problem and | can sit down and | can look at the
one from November and the one from March, and | can seg, it is the first time | can really analyze
that search path map and figure out what it isthey did.

I gave them back individually, and the thing that’s been very effective is | give the search path
maps back, stapled to their notes, with my comments on it. And if the students disagree with my
assessment in terms of the grade, then they have to come up and show me where, what | suggested
was not valid.

They have to think about what it is about what | was thinking. And alot of times they will. They’ll
say, “Well, no. It shouldn’t have been this way. And this is what | was thinking.” And they’ll
come back and explain it. And generally speaking, if they're willing to come and explain, I'll give
them some more points anyway. Can’t give them out too easily, or I'll get many more people

trying.

Some teachers who used IMMEX for assessment would introduce the concept of
problem solving and search path maps to the students in open class discusson, while others
would just pass the notes, study guides, and search path maps back b the students. In doing
the latter, the teacher would have to hope that the students could figure out on what they had
done and why they had succeeded or not in solving the problems. Since only one teacher
graded the problems, there might be a question as to whether the students would understand
what they had done or whether they could develop drategies to enhance their problem:
solving skills, content knowledge, or understanding of what they had done. Thus it is
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ggnificant for the teachers to offer interventions and discussions, if they are to assess student
progress and understandings involving IMMEX problems over time.

And we talked about what a search path map is and how it shows the different menu items by
color and how it shows the time it takes to finish it. So | think that helped them and helped mein
the sense of assessing them.

When those search path maps are back, | go over them in class, and hold this one up and say,
“Well now thisis what this person is doing.” So the students all know what the search path map
looks like before they do it for assessment. They know how | gradeit.

Each student reviews their search path map, looks at what they’ ve done. We discuss how the class
did as awhole. What were the common strategies? We do it with oral discussion. What were the
common strategies that were successful ? What were a couple of strategies that weren’t? And then
| want to make sure that they really understand why that didn’t work.

When we get the first search path maps back, | spend a little more time kind of going over just
what it's showing and how it's color-coded, and try to get them to remember what they were
doing. Remember the menu items, and they were grouped in a certain way, and so forth. Well, this
is now a hard copy of that menu structure in terms of what you selected, and the sequence you
selected them in. And those that have a straight line from start to solution, | just tell them, you
know, you sort of guessed, right? Because they don’t really realize that the computer is tracking
their selections until they get the search path map back.

Assessment to develop metacognitive skills. While the teachers do seem to be trying to
find ways in which IMMEX can be used as a classroom assessment tool, they dso have been
focuang on the use of this problemsolving program to enhance student self-assessment and
metacognition. One teacher would give the problems back to the students dong with ther
search path maps, and have them andyze ther own drategies. This was the teacher who
actudly did assessments, and she would then adjust the grades accordingly if the students
could logicdly discuss their thought patterns, dtrategies, and what they might have done or
might do in the future. The teacher cdamed that such actions enhanced the Student's
metacognitive skills One teacher working primarily with AP dudents had the dudents
actualy dissect ther own search path maps and write down a critique of ther thoughts and
drategies. But he made no efforts to assess or evduate the sudents, ingtead rdying on
dudent initistive and sdf ingdruction. Since the teacher never followed up on these andyses,
any resulting improvements or changes would be hard to identify.

By getting the sudents involved in the process of andyzing the successful and not so
successful  drategies of solving the IMMEX problems, the teachers hope to enhance the



16 How Teachers Use IMMEX in the Classroom

sudents undergtanding of their own reasoning and thought patterns, while encouraging them
to improve their problemsolving skills. When done in a methodicd manner, with the teacher
developing interventions to go over the students search path maps, notes, and other learning
tools, IMMEX appears to become a viable source for developing metacognitive skills in
students, which can lead to an improvement in learning and problem solving skills.

Y eah, my main goal for using them is for the kids to see... how their own mind works. What their
own processisfor solving aproblem. | want them to be metacognitive.

But when she was given a chance to analyze her search path maps, and compare them to what sort
of an ideal would be, where you're trying out a lot of things, and then narrowing down, her skills
improved alot. And her search path maps looked a lot better the second time. And | think that was
just because she would meet any standard you gave her. She just didn’t know what that standard
was the first time, and then she’simproved alot since then.

| had overheads of several people’s search path maps. And | showed them the sequence. Thiswas
the first one they did, and the first one they went through almost every menu item, and it was all
scattered. It wasn't like organized. They just tried out this one, and then tried out this one. And
then the next one, they narrowed things down alittle bit more. But then by the fourth or fifth one,
they were guessing. They were going to one thing, and then going to “Solve.” So then they
weren't even investing any energy in the process. So we went over those kinds of search path
maps, and tried to analyze what was going on in the person’s head based on the search path map.
And then the kids were anxious. They wanted to see what their search path maps were. Because
they wanted to see how they had done. So | gave them their stack of search path maps, and they
had to write alittle paper. Just answer afew questions.

Examples of dudents usng IMMEX for sdf-assessment. Figure 1 and Figure 2 disolay
the search path maps generated by IMMEX for two students who worked on the Idand
Survivd problem in a high school AP biology class in September 1999. To the right of the
search path maps are the journds the students wrote while they were examining the search
path maps. The maps illudrate the individud steps the students took in gathering information
to solve the problem, and the journds reved how the students critiqued and reflected on their
problem-solving strategies with the visua display of the search path maps.
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Figure 1. First example of a search path map for Island Survival.
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Figure 2. Second example of a search path map for Island Survival.

By andyzing the journds, we gained a better understanding of the thinking process the
sudents engaged in and why they succeeded or failed in reaching the right concluson. For
example in Figure 1, the sudent firg retrieved the information on what the survivors needed
on the idand. With that information in mind, the student searched for the best crops that
would help people survive on the idand by learning about the soil, the pests that could
destroy the crops, and the seeds for planting. After discovering that the “Hint” and the
“Dictionary” were not paticulaly informative, the student made the decison to choose
avocados and rice. The answer was incorrect and by examining hisher drategies, the student
redized that the time needed to harvest was a vital factor that he/she had ignored. With the
search path map, the student coud not only recal what drategies he/she employed, but aso
examine and explan why the drategies were successful or unsuccessful. The sdf-evaduation
process enabled the student to scrutinize hisher thought process, to achieve a deeper
understanding of the content knowledge and to develop new problemsolving tactics. In
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Figure 2, after anadlyzing the logic he/she had taken to reach the solution, which was wrong,
the student redlized that because he/she was hasty, he/she had neglected the temperature a
which the food grew on the idand. By sdf-assessment, the student learned that thinking
carefully and researching other concepts would be the strategies to adopt in the future.

Figure 1 and Figure 2 ae good examples of how teachers can use IMMEX to
encourage and train dudents acquistion of thinking processes which are didinct from
content knowledge. The didtinction is captured in the terms of “object knowledge’ versus
“process knowledge” (Chen & Paidey, 1985). Different from object knowledge, which is
subject-matter knowledge, process knowledge is the ability to specify why to formulae
hypotheses, interpret information, ponder causdity, reach conclusons—the ability to think
about one's own thinking. When students worked on IMMEX problems and subsequently,
when they conducted self-assessment with the search path maps, they were improving both
object knowledge and process knowledge, since the two types of knowledge are intertwined
and should develop together (Chen & Paidey, 1985; Havell, 1985).

Teacher sdf-assessment of own tesching and curriculum. Some of the teachers have
found IMMEX to not only help them assess student thought patterns and progress, but adso
assess Whether their own lessons and teaching have been effective:

It can be used two ways, it can show how well they are doing, and it can be used to see how well |
am doing. Because if everybody is having trouble with the same concept, then it is probably me.
So then | have to look at another way of teaching it.

There's a couple of things that | incorporate more into my thought process when I’ m trying to do
things as a teacher. Oneis|’'m really alot more concerned now about data. What kind of datado |
use to make the decisions about what to keep or throw out in my curriculum. What kind of lesson
planning to do based on what | want to accomplish.

For someone who's already got an established curriculum, this is great, because it gives them an
idea of how well the kids are applying the curriculum they are using.

Assessment _concerns and needs. Therefore it is goparent that the teachers interviewed
on the whole found IMMEX to be a potentidly sgnificant tool. However, there gppeared to
be a need for further training in the use of search path maps and IMMEX problems as
assessment tools, as well as drategies developed and shared which would enable the teachers
to fed more comfortable in developing assessment drategies for themsdves and their
dudents. This is why most teachers felt very podtive towards the ideg, but few have actudly
implemeted any type of assessment procedures. Once they gain more traning and
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experience with IMMEX and search path maps, the teachers will tend to rely more on
IMMEX as both ateacher and student self-assessment tool.

I haven’t used it as an assessment tool.
| am not comfortable yet using IMMEX as afull assessment.

(Interviewer: You don't feel comfortable with the search path maps?) Yeah, | just don’t know
enough.

Well, number one, | want to learn how to do the analysis, and | want to |earn about the search path
maps more and what you can analyze, what you can see out of them, what is it the teacher can do
with this.

IMMEX Usefor Problem Solving

One of the primary learning aress tha teachers have focused on in integrating IMMEX
into the classoom is that of developing problemsolving skills. In this complex world, the
development of complex problemsolving skills is one of the more Sgnificant processes
gudents can learn in school which will engble them to think, act, and work more effectively
throughout their lives (Simon, 1993). Past research suggests that learning is an active
process, requiring mental congtruction on the pat of the learner (Scardamdia & Bereiter,
1986), and computer experiences can stimulate and promote the development of students
thinking processes (Peper, 1980; Pea & Kurland, 1984). That is why in the interview a
number of the teachers placed importance on the students ability to develop metacognitive
and sdf-assessment kills, which will enable them to learn how to effectively solve complex
problems. And the teachers who have experienced IMMEX have found the problems to be
one of the better resources avalable for enhancing development of such skills This is
because the processes involved in problem solving mugt dl be utilized if the students are to
work through the IMMEX problems and come up with the correct solutions to these red-
world problems, by applying the knowledge and skills they have learned in class.

| think it [IMMEX] is a totally transferable skill. Because | realy don't know how to teach
problem solving other than this way, going through, you know, step by step, thinking, taking all
the pieces and solving the puzzle.

But being in science, of course, the nature of science is problem solving. So we have had a focus
on solving problems through lab work in the past. In the research project that the students are
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required to do also, the term project kind of thing. But IMMEX lends itself to more regular
problem solving.

The teachers interviewed developed a number of drategies to help ther students
increase their abilities to solve problems. Often they share the processes and thought patterns
utilized by various students, while pointing out various possble drategies that can be used to
attack the problems. One of the teachers working with the dudents from lower
socioeconomic environments, who might otherwise struggle, makes sure that she goes over
the problems and drategies with these students to better enable them to improve their ability
to atack and solve complex problems. Another dtrategy is to go over the problems, then
periodicaly offer other IMMEX problems and continue to go over the problem-solving
processes, hoping that eventudly students will learn from their experiences and improve their
skills. While doing 0, severd teachers dressed the importance of maintaining and reviewing
notebooks, journals, and search path maps, so the students could learn from past experiences.
One teacher even has the students review their search path maps and notes, then anadyze ther
drategies and thought processes by actudly writing the andysis on the search path map.
They can then refer to this later when doing another IMMEX problem.

They have the one from November, they have the one from March, and then they’ll have their
search path maps. And they’ll be able to go through them and write another journal piece for that.
Just part of it is to have them learn to document, what it is they did and why they did it. Because
next time when we do the problem, a problem, doesn’t matter which one, they learn certain things
like they have to document things better, so they can recreate them and that could get them back to
the lab notebook.

Sometimes you have a student who sits down at the problem and they just keep cranking them out
one d&ter another, solving them with little effort. And sitting right next to them could be another
student who gets totally frustrated. They just can’t figure out how to put the information together
to come up with a solution. And what they tend to learn is that they do have to accumulate
information. They learn how to screen out what is important versus what is not important, or
useful. And then build a case for making an informed pick as to what the solution to the problem
is.

It's a two-part process for them. They have a study guide when they’re working on the problems
to take notes on. And then when they have completed a problem, | ask that they write down what
their strategy was for solving the problem, as they saw it. Then we get the search path maps back,
and | ask them to revisit what their strategy was after looking at what they actually didn’t pick.
That’s why they write on the search path maps. I’m trying to get them to really think about their
problem-solving strategies.



22 How Teachers Use IMMEX in the Classroom

As the students go through problems, and discuss or go over what they have done with
each IMMEX problem, the teachers note that their strategies tend to change. They learn what
works and what does not work, and which strategies appear to be most effective in attacking
problems successfully. And a number of the teachers have reviewed the students work and
noticed that change is occurring. This is especidly true when the sudents are given IMMEX
problems periodicaly throughout the year, so the teachers can track dStrategies and see if he
students' problem-solving skills change.

I think if you look at the ones that the class did at the end of the year, compared to what we started
out with, there’s a much more focused attack on what is the problem. At the very beginning, they
had aterrible time frame. “Well, what do they want me to do? What do they want me to do?’

What typically will happen is the first time through a problem, they will spend more time
investigating the problem space. Looking around, spending a lot of time and money or points.
Doing that, after they solve a first problem, and they do another case, the time to solution is
greatly reduced. Because they are building some content. They’ve gone through the library,
they’ ve found out information, and they remember they don’t have to revisit that.

So you introduce IMMEX right at the beginning. Couple of weeks later you do it again. And then
al of a sudden you can start to see. Are we developing problem-solving skills that go beyond
memorizing al of the menus in the problem that you are doing. Because kids do get better, you
can see that in one problem set.

Some teachers dso are usng the dructure of problem solving that they find in the
IMMEX problems to develop more problemsolving exercises involving other learning
activities, such as lab experiments, in their classrooms.

Another thing that has been helpful is that I’ ve been thinking a lot of how to set up labs, so that
there’ s more problem solving involved. And there's a couple of labs that I’ ve changed this year in
biology, so that kids do more of the problem solving. That they’re not just following some
directions, but they’ re doing more problem solving. And those are always the ones that the kids
attack better. | think they’re more engaged in solving those problems. They don’t do avery good
job necessarily all the time, but they’ re more engaged.

The only problem discussed by severd teachers was that it would be more beneficid if
the search path maps were more quickly made avalable. Many students learn much better if
they get immediate feedback. And if the search path maps are not readily available, the
teacher may have moved on to other content matter by the time they receive the maps, and
they may lack the time to go over the problems, or fed that going back over old naterid may
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disrupt the flow of learning. A solution for this gppears in the suggestions section later in the
report.

By the time | get them back, we're in the middle of something else. You know, even if it only
takes them 2 or 3 days to get them back, and | think this time it was aweek. The first time around
it was a month. And the second problem it was only like a week. It was much faster. But by that
week, by the end of that week, we had already jumped into something else. And so | didn’t want
to stop the kids' progress on the next subject in order to go backwards to do search path maps. It
makes more sense for me to do that just before the next problem, so that what they learn from it is
fresh in their mind, and they can apply it to the next problem. The only way to do that differently
isif they can get instant feedback.

Thus one of the strongest points of IMMEX has been the fact that it enables students,
with the help of ther teschers, to develop problemsolving skills that can enhance their
leaning and future vocationd endeavors. The development of these skills gppears to be
enhanced when one or more IMMEX problems are given frequently throughout the year. As
the students gpply the content knowledge and skills they have been acquiring, their sKills in
solving problems tend to increase over time, as they go over each problem, and discuss
drategies, solutions, and their own progress. And if the teachers are able to have the tools
and knowledge necessary to go over each problem with the students, discussng drategies
and how the content can be applied to solve red-world problems, then there is a strong
possihility that IMMEX can prove to be an effective tool in enhancing children’s problem-
solving Kills.

IMMEX Usein Different Instructional Settings

Severd issues aoxe in discussng the differences of working in collaboretive or
individudigtic environments. Some teechers, who needed to have their sudents work in
teams when doing IMMEX problems, often due to lack of computers, were concerned with
the logigtics of assessment and groups working on one computer. They fdt that the search
path maps and nature of evauation required individua efforts. Others, though, acknowledged
the vaue of collaborative learning, even with IMMEX. And one teacher in particular was
adamantly agangt dudents working in anything but an individudigic environment. This is a
sggnificant issue, as there is currently a great debate amongst academicians and researchers
regarding the rdationship between collaborative and individud leamning in reaion to
computer use.

Logidics in usng IMMEX. Some of the teachers were not able to obtain enough
computers for each student, so teams of two or even three students had to work a a given
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computer. It was even more difficult when, as with the two academy teachers, students
changed partners in each dass, which made working with search path magps highly difficult.
This resulted in a greater reliance on the study guides or notes, which both became more
important tools in classes where IMMEX problems were done collaboratively. However, one
teecher dated clearly that she could find no way to work with IMMEX except individudly,
as the whole idea of assessment using search path maps and problem solving for her could
only be effectivdy accomplished with one dudent working individudly on the IMMEX
problem a a time. Another expressed postive fedings regarding collaboration, but felt that
the IMMEX assessment process dictated that individual efforts were required.

That was very hard, because then it’s hard to sort out who, whose thought process is really the
active one.

When you sign on, which kid’s ID number do you use? You can't track both of them. So that is a
problem. It isabig problem, they always use the same | D number.

Yeah, so | have to have them one on one. And actually | find that with IMMEX, two to a station
just really doesn’t teach what you want to teach. Because one will dominate the other usually. And
decide what we're going to do, and the other just becomes a passive watcher. So | don’t find that
IMMEX isvery individual. It’s not a collaborative event. And your search path map doesn’t mean
anything unlessit’sindividual. So | useit just asindividuals.

| like groups, but if | can find a way to do it individualy.... If you are doing it in activity then
groups are great, but if you are doing it in assessment and that is the direction | want to goin it at
some point, then it hasto be individual.

Collaboration as a pogtive activity. A few of the teachers did see the vaue of having
the dudents work in groups, even with IMMEX problems. One found that it was a
worthwhile drategy to team the high achievers with students on the lower end, who could
increese thelir use of drategies, motivation, content knowledge, and problemsolving skills
when working together. Severd others just found that the use of group dynamics and
interactions enabled the students to work together to solve the problems, while the sharing of
drategies and thought processes aso benefited the individuas involved.

We have the lower students and the smarter students, you know, the high end and the low end and
the medium that are working together, and they don’t work with their friends generally, which |
think is again interesting. They are working with someone who has a strength they don’t have and
the conversations are, do you remember, do you remember, oh yeah. And they would talk about
people they knew in this particular problem with High Life and they would talk about people they
knew that had some of the same signs and symptoms and then kind of go, Oh yeah!
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| think | prefer groups honestly, | think they need alot of timein groups. And they talk about it,
how they problem solve and maybe | would try it both ways, | am sure | would, but | think, | like
the group dynamics. Because they are working together and then they are writing their notes down
together, and it is nice that way.

They were talking to people they normally wouldn’t talk to in some cases, and were listening also.
So | think it was apositive experience for them.

Individudism _preference. One teacher who worked primarily with AP students
expressed quite strongly that learning and assessment, especidly with IMMEX  require that
al work be done only on an individud bass. This teacher made efforts to let the class know
that this was the expectation he had of them whilein hisclass.

That's the idea. Sometimes they will try to collaborate, but | will remind them that they’re not to
collaborate.

[Regarding Internet use] It has the potential for being more flexible. And that would also enable
less time being spent in the classroom. You can assign it as homework. The downside is kids will
call up one another, and see how they’re doing. Or collaborate, or sit together. So you don’t have
quite as much control. But there’ s a certain element of trust that you have to have.

Thus there appear to be mixed fedings over the vaue of usng a pedagogy of
collaboration versus individua learning. But most agree that the search path maps and nature
of IMMEX, a least for purposes of assessment, favor individuds working adone on the
problems. However, especidly when working with students of varied leveds and diverse
backgrounds, many of the teachers find that it would be worthwhile to have them work in
groups, as long as the assessment side of the IMMEX problemsis not the focus.

Issuesin IMMEX Integration

Sudent understanding level. Several issues were brought up by teachers regarding
integration of IMMEX into the classoom. The firg of these regards the need to ensure that
the IMMEX problem chosen is a the levd of the students in the given classsoom. Some of
the problems have been written for AP students, but have unknowingly been used by teachers
in regular or ESL cdlasses, which can affect the success and interest of the students. Teachers
working with those who come from nortEnglish spesking or lower socioeconomic
environments need to be able to differentiate between problems and find those which can
best meet the needs of their student population.
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A lot of problems are pretty difficult, I think. Students just will not grasp or | haven't taught the
material.... It would just realy frustrate them. It is interesting that they are really high | think for
like seventh or eighth grade and there are just a few, there is afew good ones that are in between
aso. But | think they are mainly high level. Graduate or college level.

The kids that | get, can’t create something to put into IMMEX.... So they don’t have the skills,
they don't have the capacity to understand how it functions.

They cannot develop the content. And if they can’t devel op the content, they don’t need IMMEX,
and trying to explain IMMEX to them doesn’t make any sense. Even though it is really easy to
use, some of them never, you know, if | have kidsthat still can’t find their program...

IMMEX problem sets. The other area of concern mentioned by many of the teachers
was the breadth and avallability of IMMEX problems. Severd teachers thought it important
that a concerted effort be made to ensure that IMMEX problems be made avalable or
developed which would cover a least a mgority of the areas of their curriculum. And others
found that they not only needed some guidance, but aso the time to go through the problems
on ther own. As one teacher noted, having the problems avalable is one thing, but the
teachers need to St down and go over each problem and assess the vdue of the problem for
the given class and curriculum. But probably the mgor concern expressed was that the
teachers did not have a full grasp of wha IMMEX problems were avaladle for their given
content area, and of those about which they were aware, not enough time was available for
them to review each problem and work them into the curriculum in a way that would ensure
IMMEX integration. What is interesting is that one teacher had broken down and andyzed a
number of the problems. This teacher, dong with one other, presented some idess regarding
andysis and sharing of knowledge of the problems.

There are not that, | mean there are a lot of problems, but there are not that many that are going
specifically for our type of students, you know, the ones that are health related. There are quite a
few in science, and the science teacher uses them. This year, you know, we just weren't realy
organized in tracking which IMMEX problem we were using. We know when and we sort of
knew which ones.

Every time thereis an IMMEX problem added on, you know, so that we can see the new problems
and kind of check them out and see if you would like to use it in the classroom, that would be
helpful.

The other thing that is difficult is that I'm not as well versed with the problems as | need to be.
Part of that is because they can give you descriptions of problems on paper, but it’ s never the same
as if you're actually doing the problem. So | really need time to just sit down and do all the
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problems. But | think that one thing that | would love to be able to do it there's going to be
anything available this summer is to have some time to just go and sit, | don’t care whereit is, and
try abunch of problems.

How people have used the different problems, and problems that | haven’t worked, or don’t know
as well. In each year, we have a whole batch of new problems. It takes a lot of time to sit down
and spend several hours on each one of them to see if they are worthy of a place in your
curriculum. If they fit, if they cover the things that you think they’re going to cover. So that would
really give an interchange with other teachers as to which problems they’re using, where, and
how.

Conclusion

It is gpparent that most teachers interviewed have found IMMEX to be a vauable
source for supplementing and enhancing content, bringing the red world into the classroom,
and enabling sudents to develop ther problem-solving skills It dso has vdue as an
assessment tool, both for teachers and students, to help them develop metacognitive sKills.
But many ill fed they could use more training and guidance in use of the search path maps,
and in how to use IMMEX as an effective assessment tool. There is dso a need to learn more
about the availability and gpplication of the various IMMEX problems, especidly in relaion
to integration of the problems into the curriculum in an effective manner.

IMMEX Impact on Studentsand Teachers

According to the teachers interviewed, integration of IMMEX into the classoom has
definitdly impacted both teachers and Students in severd ways. It has dffected their
motivation regarding both learning and technology issues. It has often postively affected the
students problemsolving sills. It has even had the profound effect of dlowing a sudent,
whose ability had previoudy been questioned due to language deficiencies, to blossom in the
classsoom, and become recognized as having a complex brilliant mind despite sruggling
with standard tests. And the teachers seem to fed this is especidly true for those margind,
low-achieving dudents, who have otherwise been druggling in class Findly, some of the
teachers have found that working with IMMEX has had an impact upon their own attitudes
and ills

Impact on Student Motivation

Teachers have found students to become quite involved and engaged in the learning
process as they work on IMMEX problems. This is not only due to the interest of the



28 How Teachers Use IMMEX in the Classroom

problem, but dso the fact that the students are actively able to participate in the problem-
solving process, since interacting with the problems requires active thinking and initigtive on
the part of those involved. That such participation enhances motivation and learning has aso
been indicated by many researches who have sudied child-computer interactions in
congtructivist  environments (Brown, 1985; Campbell, 1984; Paper, 1980; Ritter, 1988;
Sandhorltz, Ringdtaff, & Dwyer, 1990). Other researchers suggest that computers are
motivating to the extent that they increase chdlenge, control, and curiosty (Lepper &
Chabay, 1985; Lepper & Maone, 1987). The rapid feedback provided by the computer can
inform dudents when they have done something correctly, thus reinforcing a sense of
competence that is strongly motivating (Deci & Ryan, 1992). Our interview data support the
assertions made by past research. The teachers found that working on computers in a directed
manner focused on solving problems became an enjoyable, engaging, and fun experience for
many of the students. This is enhanced by the fact that the students were now able to apply
the subject matter they had learned to issues and problems relevant to the real world. Some
gudents otherwise disnterested in school seemed to be enjoying the experience. According
to the teachers, students behaviors improved as a result of working with IMMEX and
actively engaging in the problems.

They’re completely devoted. You could have probably dropped a bomb on the rest of the room,
and not disturbed what they were doing. They are so intent when they work on IMMEX.

They are interacting with something. They’re not passively sitting there listening to something.
They're actively looking for things. They have the control to pick and choose what they want.
They don’t have to sit and wait for someone to tell them what pick.

They’re making quite a bit of progress. They sat down with Aquarium Blues, which is chemistry.
And for kids on the low end, putting chemistry in front of them, there’ sapsychological block. It's
big stuff! And they just chugged right away at it. You could hear a pin drop. Except for the
questions, “What’s this?” “What’s that?” And | said, look in the dictionary. And we saw some
excitement with these kids at the end of the year.

Impact on Problem-Solving Skills

Though the deveopment of problemsolving skills was discussed in deal in the
previous section, it is gill important to note the impact working with IMMEX problems has
had on sudents. As the students worked with IMMEX problems over time, many showed
noticesble improvement in ther problemsolving skills because they were not only
interacting among themsdlves, but also learning from their teachers.
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| seeit right then and there and then we have conversations about it and in talking with kids about
a multitude of other things, that | can actually see them problem solve. And | am, sometimes | am
like, that iswhy | keep you around. Y ou are smart, you figured this out by yourself. And | actually
now rely on alot of kidsto solve some problemsfor me.

So you introduce IMMEX right at the beginning. Couple of weeks later you do it again. And then
al of a sudden you can start to see. Are we developing problem-solving skills that go beyond
memorizing al of the menus in the problem that you are doing. Because kids do get better, you
can see that in one problem set.

I think another person that has done well on the IMMEX problems this year is a girl... in sixth
period. And she didn’t do very well on the first one, she did alot of guessing. She wasin agroup
that did alot of guessing. And she gets“As’ in the class. Very conscientious worker. But problem
solving is still from the first approach, is not very good. But when she was given a chance to
analyze her search path maps, and compare them to what sort of an ideal would be, where you're
trying out alot of things, and then narrowing down. Her skillsimproved alot. And her search path
maps looked alot better the second time.

Impact on Disadvantaged Students

One of the most dgnificant findings by the teechers is that many of those students who
had been druggling in the regular classoom were now able to show an improvement in ther
problem-solving skills. Teachers were able to point out examples of sudents who had
sruggled with regular classwork that seemed to blossom as a result of participation with
IMMEX problems. Even those who were at risk and had a negative atitude toward school at
times showed sgns of improvement. Some teachers believed that working on IMMEX
problems helped students learn to make logica connections and improve their organizationa
skills. Other teachers pointed out that the nonlinear and visua representation of information
on the computer provided a different moddity of learning which matched wel with the
learning style of some disadvantaged students.

She’s not, her thoughts are not very organized. So she's the kind of person that, in solving a
problem, would jump from one thing to the other without any logical rational train of thought. But
when we did the second problems, the True Roots and Roots Quest ones, she was a lot better
about taking this piece of information and then making a logical connection to the next piece of
information. | think her search path maps improved a lot, and | also think that improved her
attitude about doing the problems. Because... she felt more successful.

| have one student who kind of struggles with the curriculum and the reading, has difficulties
reading. But [they] did very well, just getting on the computer, working on the computer, and
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solving the problem, yes. That person loves to use computers and loves | think problem solving.
But [he] just has a really difficult time in reading, like | have alot of times with the students have
to do homework and they take the textbook home and they read the textbook and that is just very
difficult. But | think that all the different, you know, visual aids and things helped for them to
solve the problem.

One interesting case has been a sudent who recertly immigrated and could not
communicate in English. But she had a strong intelligence and complex higher order thinking
processes that were brought out through involvement with IMMEX. Instead of being dropped
from advanced level courses, this student, through her achievement with IMMEX, was &ble
to gan specid recognition for her outstanding thinking skills. The amazing dory of this
student’ s success can best be told through the words of her teacher:

[She] has been chosen as the Howard Hughes Fellow to work at UCLA this summer, based on her
IMMEX scores. She's one of my more outstanding students. She’s AP biology. She's also AP
calculus. And she's only atenth grader. So she's an amazing young lady. But her English.... She
may not score very high on the AP bio. She had aterrible time understanding the questions.... Her
English teachers, and some of the other teachers didn’t think she was particularly bright, because
of her struggles with the language.... It takes her so long to read the question and understand it,
she doesn’'t finish as fast as the other kids do. And so you wonder if she’s mentally getting it.
Well, then we looked at IMMEX, and it was, “Y es, she’ sgetting it.” It’sjust alanguage problem.

Impact on Teachers

Teaechers found that usng IMMEX in the classoom could affect them as wdl. They
ganed awareness and appreciaion of computer applications that could improve ther
curriculum, while enhancing their sudents skills and learning. At the same time, & lesst one
mentioned that working with such a program, induding andlyzing, authoring, and integreting
problems into the curriculum, increesed his confidence as his own skills and abilities
increased. Another teacher used her experience with IMMEX problems as a primary piece of
evidence of her abilities when she applied for nationa certification.

Oh, I've learned a lot about computer use. | started out as a Mac user. Through IMMEX, | went
over to the dark side of the PC world, and learned how to use all that, and learned various
applications, and so forth. And of course authoring. So | guess my content knowledge has
increased as |’ ve researched problems.

Y eah, the National Boards. I'm working on becoming Nationally Board Certified. Yes. I've used
IMMEX in two of my entries. The entry one, teaching a theme over time, | used Plate Tectonics
and Earthquake Hunt was part of the assessment, even though this year it didn't work so hot
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because of the earthquake, which is an interesting concept by itself. And | used it in assessment.
It’ s one of the three assessments | evaluated.

Conclusion

Thus it is apparent that the IMMEX program has had a definite impact on both teachers
and students. It has helped those students whose academic skills were limited to go beyond
themsdves and show improvement in their problem-solving skills. It helped those who were
academicdly drong, but may have been unable to demondrate their skills and thought
processes due to language. It has helped to engage students in the learning process, especidly
as they are able to take the nitiative and get actively involved in their own learning process.
And it has helped to improve the sStuaion for teachers, as they gain a new tool to hep
supplement their curriculum and enhance both students problem-solving skills and  content
knowledge.

| ssuesin Implementing IMMEX

As they implement IMMEX in their cdassooms, the teachers discussed a number of
issues that they fet should be conddered. The firg of these involved whether or not the
teachers would be able to access the technology necessary to use IMMEX with their sudents.
Pat of the concerns here were then dleviated with the expectation that eventudly the
IMMEX problems would become Web-based. In discussng the reation between IMMEX
and the Internet, teachers expressed concerns regarding accessibility to the Web as wdl as
the viability and ease of doing IMMEX problems ontling, though most had pogtive fedings
regarding this posshbility. A few teachers were concerned with both the pressure of other
priorities and support from ther adminigrations. Other teachers discussed further training
and the posshilities of ether themsdves or even their students authoring IMMEX problems.
Findly, severd teachers mentioned the posshilities of making presentations and going out
into the educationd community to spread the word about the use of IMMEX as a viable
additiond tool for enhancing curriculum and building problemsolving kills.

Technology Access

While many of the teachers have concerns regarding accesshility to the computer, the
gtuation agppears to have improved considerably since fal 1999. However, as computers are
added, more teachers become interested in using computers as educational resources, O as
the supply grows, so does the demand. Therefore even with more computers the acesshility
is il a concern for most teachers. While the teachers are pleased with the increased number
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of computers, some of them are able to use IMMEX more often while others face the issue of
competing with colleagues to gain access. One teacher mertioned that he had learned to rely
more on the use of the lgptops from the IMMEX support staff, which enabled him to do more
problems than he otherwise could have done. Thus the teachers are learning how to cope with
thisissue.

We're getting more. We got a Digital High School grant, which is over a million dollars, and we
are getting alot of computers.

I would like to use it... ideally in a little different time sequencing, because sometimes there are
certain content areas where there are IMMEX problems that | would like to use, but | don’t have
access to computers. So | either have to delay using it, or not use a problem. Because by thetime |
get it, we're on to something else. But generally, it hasn’t been a huge problem. It would just be
more convenient if | had computers on aready availability.

The only difficulty is that the more people we train to do IMMEX, the fewer times | can get on the
computers. And it used to be, in thefirst years, that | could have one whenever | wanted, because
nobody else was using it.

| have got the opportunity to use the laptops for IMMEX and word processing and PowerPoint
presentation that a couple of my classes made and it gave me the opportunity to use the laptops for
IMMEX. So if | didn’t have those, | probably wouldn’t have done IMMEX this year. All the
difference in the world has been made since we have those |laptops. Since we have the laptops...
there is now a way that we can say, okay, you can take this IMMEX technology and use it
tomorrow.

Severa teechers again mentioned the fact that most computers in the schools were
Macs rather than PCs. However, with the availability of the lgptops from IMMEX, and the
increase in Web-based IMMEX problems, these concerns should soon be dleviated. Thus the
concern regarding Macs will presumably diminish over time.

They are unwilling to make IMMEX for Macs. Most of the computers in LA Unified are Macs.
They keep saying, run Soft Windows or Visual PC. | have an older machine now, but it was a new
machine when | got it. | got Virtual PC on there and it is deadly, it is so slow, it is like running in
slow motion. And that is useless. So running Virtual PC is not the answer. Converting it to Mac
would be the answer.

We have pure Macs, because that’s the industry standard for schools. But you know, all the
science, al the science department people have Macs. We have three teachers with computers in
their rooms. Mr. Covington has, like 20 computers in his room. He's a science teacher. They're all
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Macs. So Macs are nice because they’re user friendly and they sell all these cute little probes and
things you can use.

Web-Based IMMEX Problems and the I nter net

Although only one teacher had actudly had his class do IMMEX problems over the
Internet, a mgority of those interviewed concurred that Web-based problems would dleviate
most of the technological concerns, and open the door for the spread of IMMEX. It appears
that most of the schools have ether been wired for the Internet or are in the process of getting
set up, so Web-based IMMEX problems are expected to become a viable dterndive in the
near future.

| understand that if we were on the Internet, it wouldn’'t matter if we were on the Mac or PC. We'd
be able to download the problems from the Internet. They said they had several problems
available on the Internet now, and it didn't matter if you were on a PC or a Mac to be able to
download them off the Internet.

We also have the Internet access in the library, and that is on all those machines. Then students
can access the Internet. And that we're seeing agreat use of. It’svery positive.

The teacher who tried out the Web-based IMMEX problem, Plasmids, had mixed
results. The students were able to work on their own time, and enjoyed the process, but many
became frustrated because the problems had been developed on Netscape and most of them
were usng Internet Explorer. Unfortunately there was an incompatibility bug when using
Explorer, but the teacher believed that this problem was in the process of being fixed.

Well, the IMMEX software lab is trying to put all of the usable problems on their Web site. And
the earlier problems seem to work best using Netscape. It's a kind of browser. And most of my
students are using Internet Explorer. Well, there were some frustrations. Because using Internet
Explorer, they weren't able to access some of the menu items in the problem. But apparently
they’ re reconfiguring more current problems to work on both platforms.

Out of 32 attempts, seven solved it. And [counting] 26 of the 32 completed the problem. So some
weren’'t able to complete the problem. Because of difficulties gaining access to certain menu
items.

The attitudes of the teachers were, on the whole, very postive toward Web-based
IMMEX problems. It is just a matter of getting connected, then getting te proper training to
ensure that they are able to effectively implement the Internet verson of IMMEX.
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| really like the Web-based version. | didn’t useit in class, but | did a workshop for other teachers
and we used it there, so. But | like seeing it on the Web and there is some things about the Web
version that | like and that are different. | think actually the Web version will be the way to go.

Well, it would be nice to have more problems Web-based and workable for all students on any
browser. That would enable me to use less class time, and still have them doing the problem
solving. | would definitely use it more often. And different, instead of regular time periods, and
I’d run two or three problems over a week. Or two times, instead of having one problem this
month, and another problem next month.

I will after these workshops, because | will know a little bit more about Web-based software and
what the capabilities for the Web are. Because | think that is where it is gonna be at. Previously,
you would have to give them a CD, they would have to go through the trouble of downloading it
off the CD, making shortcuts, and a lot of hassle. So | think without knowing enough about it |
think that is the way it is. And | think there needs to be a way on the Web site that they could
download directly to their machine, so they can take it with them when they are off-lineaversion,
let’s say on Plasmids, that works on the Web, there should be a platform where they can download
aplayable version on their home machine.

Implementation Versus Other Priorities

In the current environment focusng on dandardized testing and school improvement,
the teachers have found other priorities often affecting ther implementation of IMMEX.
Adminigtrators often require the development of curriculum standards and the preparaion for
dandardized tests to take priority over dl other educationd endeavors, including the
implementation of a problem-solving program like IMMEX. Fortunatdly, as discussed in the
integration section, the teachers ae finding IMMEX problems to enhance <udent
achievement, while helping themsdlves and their students better meet curriculum standards.

And then we have the SAT 9, so you know, we' ve been geared up for that since January. Because
we were under alot of pressure from parents and from the school district and from the principal to
raise the scores. | mean everything at this year isdriven by the SAT 9's, everything.

Focus on learning for the accreditation. And then we are working on the Digital grant right now,
so everybody at the school is just like we're stretched really thin and | keep saying that |1 would
like to spent part of a staff development day, to teach interested teachers in what this problem is
about, and | would like to day a staff presentation, take 15-20 minutes of a staff meeting every
Monday morning. | don’t get that kind of support from the principal.
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Authoring Problems

Many of the teachers expressed an interest in getting involved with the authoring of
IMMEX problems, especidly if given the time and proper training. Teachers redized tha
authoring is a complex and time-consuming activity, but often fdt that their involvement
would result in a greater depth and breadth of problems that they could integrate into their
curriculum. One teacher expressed a concern for setting up the right groups and training to
author IMMEX programs, which sgemmed from her chdlenging experiences in her lagt
authoring atempt. But even she demondrated a desire to continue to be involved in the
authoring process. Others found past involvement increased their confidence and interest in
authoring more problems.

| need to devote more time to writing problems. I’d love to be able to write the problems for my
class. Or, take a problem that’s already there, and maybe doctor it to make it more in line with my
classroom curriculum. And | just, | simply don’t have the time to do that.

I’d actually like to author another problem down the road, but | have to feel confident with whom
| was working with, and | don’t want to be let down.

Severd teachers mentioned chalenging experiences in their authoring process that they
felt needed to be addressed. Severa fet that the teams created to author problems should
come from the same academic disciplines This would ensure development of IMMEX
problems that they could integrate into their curriculum. One teacher found that she was
teamed with teachers of the same academy, but with entirely different content knowledge and
interests. The result was development of an IMMEX problem that could not be used by any
of the participants. Another concern that one teacher expressed is that when the teachers
work in authoring teams, dl have to be committed, need to share what they are doing, and
stay throughout the process. Another eacher felt that their group was abandoned, since the
support member working with the group had them completely change what they had spent a
good ded of time preparing. The feding here is that the assgned group, including support,
need to work together until the authoring process is completed.

Because then you're more likely to use the problem that you author in your class, if you're
focusing on your content. And since none of us, or since that, you know, really we were focusing
on one person’ s content in each of those groups. In another teacher’ s situation, they were focusing
on her content, because that’ s what the whole academy centers on.

| am interested in authoring. But one thing we learned as a team, that unless everyone has the
same commitment level, it is very difficult. Because we had a couple who don’t have the same
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commitment level and it's created problems for the two of us who have a strong commitment
level. So when half of the team poops out, it is very challenging.

Thus a ggnificant point is that the problems should either be authored by persons with
the proper content knowledge or background, or those without full knowledge make the time
and commitment to learn dl that is necessay to effectively author problems that can be
integrated into the classroom.

Well, because when we did last summer, it was for the academies, and each is a thematic
academy. So you had academy teachers working together. So if you wanted to have one that was
just science-based, or just one that was history, or math-based, then it would make more sense to
group them by disciplines.

I am kind of open for anything, because actually if | was working in an area that | didn’t know that
much about, it would make me learn something, and make me research stuff. So you know, | am
open to that aswell.

Another point made by some teachers is that, while some of the IMMEX problems have
had a few bugs or glitches, there was good communication between those using the problems
and those who authored them. The result was usudly that there was a concerted and ongoing
effort to clean up any problems with the IMMEX programs. There had dso been atempts to
continue to update programs and add clones, o that IMMEX could better meet curriculum
requirements. In addition, a few of the teachers are dready planning ahead to author specific
IMMEX programs.

We have authored that program, High Life, and she was going to present that to people in Seattle.
So, she needed, we needed to work really hard on making that better, that program, that problem
better. Because there were a lot of glitches in it. So we got together and worked on that problem
for awhile, for a couple of weeks, and helped make it better. Because we only had three clones to
it and we added two more, so that iswhat we have been working onin IMMEX.

Well, I'm currently writing another one involving the digestive system, that is a huge problem. It’s
taking awhile. | hopeto finish it this summer, and use it next year in my physiology class.

There was only one teacher who fet that most teachers are not properly equipped with
the knowledge and tools to effectively author IMMEX problems. But this teecher did fed
that teachers could work with the programmers and developers as consultants who share their
knowledge of their content area and ensure that the programs developed will be able to be
integrated into the curriculum.
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Teachers are not necessarily good problem solvers and | think they found out certainly part of
what people do is limited by what they can do on the computer. Y ou are not gonna put graphicsin
if you don’t know how to do graphics.

Student Authoring

Severd teachers have dso planned to get ther dudents involved in the authoring
process. This should enhance the students understanding of the content area, while giving
them vduable technologicd tools and skills, so they can further apply what they have
learned. Students aso come from the same age and technologicdly literate group of persons
who will be actudly solving the IMMEX problems. So with proper guidance and support,
they might be able to develop problems which are in line with the skills and interests of their
peers.

And it is nice to have students be able to see different pieces of technology and it would be really
nice to have the students, you know, if | had time to do that, it would be really fun to take one
group of students and have them come up with an IMMEX problem, and the items and do the
paper prototyping. And have them understand and using technology to create a problem. | mean to
me that would be avery exciting idea.

And then the other student you met today, is within the same program, but she is actually gonna
come with us in the summer, and try to author one. So she knows about technology now she went
through the Howard Hughes program, and worked in the lab with me all summer. So she knows
about the technology and knows Windows and stuff, She doesn’'t necessarily know the IMMEX
environment yet, but for an intelligent person it doesn’t take that long to learn it.

Presenting and Sharing IMMEX With Others

Some of the teachers aso have found it important to spread the word about the vaue of
IMMEX as an effective problemsolving tool that can enhance student understanding and
goplication of what they ae learning in school. Severd of the teachers have given
presentations at educationa and science conferences, with poditive results. As a mentor, one
teacher has even introduced IMMEX problems to dl of her teachers in training. The leve of
interest in IMMEX is quite high. The only thing recommended is that the IMMEX support
group then have CDs or Internet IMMEX problems available as the demand increases.

I think that that conference really was a good idea. | think that for IMMEX if you want to sell the
program, because it is a free program, you need to kind of find where the conferences are which
teachers are going to and where a whole bunch of teachers are getting together and going to little
different mini-sessions. And then just sell it and have teachers try to sell it to other teachers. |
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think it is important that teachers try to sell it to other teachers, because teachers know what
problems come up with kids and classroom management and al of that, so. | had areally fun time
withit, I think it was areally positive experience. But the teachers, they arereally interested in it.

Everybody is very interested in it, but when you just go in and you talk about if for 15 or 20
minutes and everyone says yes we would like to do this, how can | get this, how can | get that.
The follow-up is involved, because | have heard from some people at the national conference in
Segttle that there was this one teacher and her administrator, who were trying to contact them,
without success. Hopefully that has been resolved. | think it’sreally a great program and | want to
tell like the whole world.

Oh, it's so exciting! | want to take it to the Geological Society of America. I’ ve given papers there
before. And do a poster session. | didn’t have time the last couple of years. But this year it’s time
to put in the abstracts, and show that. Because there’'s a LOT of geological applications to this.
Geology is all thinking process. If you write half the time, you're good. Because we're working
with all sciencesintegrated. And it’s what beginning geologists have a hard time doing.

Conclusion

The teachers continue to have some concerns regarding the implementation of IMMEX,
while 4ill remaining enthusadic aout the future Though the computers are now being
made avalable in most schools, the demand by other teachers is even growing a a greater
rate, resulting in continued scheduling problems. But much of this dong with concerns
regarding Macs versus PCs, will be dlevigted with the implementation of Web-based
IMMEX programs. Teachers are enthusiastic about the use of IMMEX on the Internet, but
some schools ill need to be wired and more problems need to be made accessble on the
Web. Teachers are concerned with the fact that IMMEX has a low priority in schools which
focus on deveoping and medting curriculum standards and preparing students to do well on
sandardized tests. Further research needs to be conducted to see if IMMEX problems also
enhance the skills required to pass standardized tests. Teachers dso have great interest in
authoring, but only if they are gven the time, support, and training necessary, and if
authoring is done, or a least reviewed by those with adequate content knowledge. Findly,
there is a movement to spread the word about the use of IMMEX as a sgnificant tool for
supplementing and enhancing classoom learning on the pat of those exposed to this
problem-solving tool.
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Recommendationsfor Improving IMMEX

As they discussed the integration of IMMEX problems into their classes, teachers at
times interjected suggestions which could enhance the integration, implementation, and
growth of IMMEX. The following suggestions were given.

M ore I nformation about the Problem Sets

While many teachers were concerned that they did not have a grasp of what IMMEX
problems were currently available and which they might be able to use to supplement their
content, one teacher recommended a summary and classfication of al the problems, either
avalable on a CD or on the Internet. Another suggested greater interactions between
teachers, with perhaps a concerted, ganned effort for those in given content areas to andyze
and share information about various IMMEX problems that might fit into their curriculum.

There were problem summaries, but it was a summary of all the problems. It is al binders of
IMMEX. | have workbooks on how to do IMMEX stuff. And if that was available, then somebody
could go through there and as they were devel oping the curriculum. So that would be good. Even
if it was published on the Web. If you have a password and so forth, so that you were trained, you
could download that.... That is a tremendous idea. So you put in your IMMEX password and so
forth and it says that you have been trained and so forth, and you can download this one and you
sign that acceptable use policy that we all have to sign on. And then you can get it, and itisin this
content and | need it tomorrow, so | can download it tonight and have it tomorrow. | don’t have to
call and say, well, can you send aCD.

How people have used the different problems, and problems that | haven’t worked, or don’t know
as well. In each year, we have a whole batch of new problems. It takes a lot of time to sit down
and spend several hours on each one of them to see if they are worthy of a place in your
curriculum. If they fit, if they cover the things that you think they’ re going to cover. So that would
really give an interchange with other teachers as to which problems they’re using, where, and
how.

Improving the Design of Problems

Severa enhancements to the process of solving IMMEX problems were suggested by
teachers. One recommended that the problems require students to go away from the computer
and become involved in supplementary activities and tools, like conducting experiments or
looking up information in other resources, which would incresse the students research and
problemsolving skills. Severd teachers suggested tha IMMEX problems actudly get
integrated into lesson plans and textbooks, so that as one goes through the curriculum, the
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IMMEX problems appear as supplemental materials. Another teacher recommended that the
IMMEX interface itsdf be made more interactive and interesting for the dudents. Findly,
teachers hope that they can download, organize, and collect search path maps and data,
which would make it easer for them to conduct andyss and give back more timely feedback
to the students.

Y ou know what would improve it | think. | was talking to someone about this actually a couple of
days ago. And then if you could do IMMEX and say like it is a chemistry problem and you have
to found out density of silver and the density of copper. Instead of going to a menu item and
finding the density of copper, that it would say, okay, now go away and figure out the density of
copper in your lab. And you actually do it and calculate what that number is and then go back to
the computer and solve the problem. So kind of link the computer to the lab. | think that would be
really interesting.

What | think that they need to do iswhat the publishers do. In the beginning of the teacher’ s book
there is a whole description of how to use the books that you have. And | think that if they had
curricular areas, that they could package it with abook and a CD and say here, you know, you are
gonnateach this, you are gonnateach this, teach this, and this, and these sets of problems go with
this and whatever and that would be the way to probably get alittle more, | mean, there are alot of
teachersfollow it.

| think it really has to be exciting for these kids. | find it more and more difficult to get them, you
know:. It used to be whatever you did on the computer was great. Now you are competing with all
of these explosions, sounds effects. | think it would really make the problems more exciting if
they were in something like Hyperstudio which would allow you to randomly go to different
places and you build atrail of where you went; instead of the pull down menu you would have
selections.

Disseminating IMMEX to More Teachers

One teacher fet that teachers well versed in IMMEX could use it as a tool to teach new
teechers they are mentoring, giving the mentees an additiond, valuable teaching resource to
add to ther repertoire of materids, as wdl as soreading the use and awareness of this
problem-solving tool. Another teacher recommended that IMMEX be introduced to new
teachers through teacher education and professona development programs. This teacher dso
sated the effectiveness of using teachers to sl such a program as IMMEX to other teachers,
snce they spesk the same language.

For someone who's already got an established curriculum, this is great, because it gives them an
idea of how well the kids are applying the curriculum they are using. For someone who doesn’t
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have a curriculum, this, just doing this fresh, it gives them some focal points.... $ | think it
would be one of those things that would be nice for a new teacher to be able to draw upon. Have
teachers try to sell it to other teachers. | think it is important that teachers try to sell it to other
teachers, because teachers know what problems come up with kids and classroom management.

Conclusion

By interviewing teachers, we found that they used IMMEX to supplement ther
curricullum because IMMEX could fit wel with the curricullum sandards, the IMMEX
problems were complex and interesting enough to chdlenge sudents and increase their
motivetion, the students were required to actively integrate information and materids, and
the student could better undersand and retain the content knowledge when working on
IMMEX. Teachers dso pointed out that becoming involved with IMMEX problems not only
enabled students to apply what they had learned in class, but aso increased their appreciation
of the importance and relevance of the subject matter. The students could see that what they
were learning would prove to give them skills which would be beneficid to ther lives
beyond the classroom.

Ancther mgor finding from the interviews was that with the development of search
path maps, IMMEX had become a potential source for both teacher assessment of udents
and the students development of sdlf-assessment. Teachers found IMMEX to be helpful not
only in assessing certain abilities such as problemsolving skills or credtivity that may not be
recognized through traditiond methods of evauation, but dso in evduaing the red abilities
of those sudents who were lacking in English skills or who were from disadvantaged
backgrounds.

Our data supported the clam that the IMMEX program had a postive impact on both
teachers and students. It helped to engage students in the learning process, especidly as they
were able to take the initiative and get actively involved in ther own learning process. It
helped to improve the Stuation for teachers, as they gained a new tool to supplement their
curricllum and enhance both students problem-solving skills and content  knowledge.
However, the teachers continued to have some concerns regarding the implementation of
IMMEX, including the increesng demand for computer use which could result in scheduling
problems, the low priority of IMMEX in schools which focus on developing and meeting
curriculum standards, and the lack of time, support, and training necessary for teachers to get
further involved with IMMEX.

To conclude, our evduation findings have offered indght into how teachers use
IMMEX software, what kind of barriers they encounter during IMMEX integration, and how
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IMMEX has impacted teaching and learning. Based on our data, we suggest that future
gudies on IMMEX focus on how teachers and students use IMMEX on he Internet, how
IMMEX can be effectively used for assessment, especidly for ESL students, and what kind
of experiences sudents gain by authoring IMMEX problem sets. We believe that research
results from invedtigations in these new aeas of IMMEX gpplication can contribute
sgnificantly to the field of educationd technology.
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Interview Protocol
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Interview protocol Year 2-Post

In thisinterview we would like to focus on the use of IMMEX in last school yesr.

We are interested in changes that might have occurred since our last interview.

We do hope we won't have too many repetitions for you. If we do, then we need some more
clarifications on that point.

NO [QUESTION
1. |Discuss any changes in technology in the last year and how it affects you (e.g. access to
computers).
Any other consequences?
2. |How often have your used IMMEX (since our last interview in November 1999)?
Which problem sets have you used?
Do you have comments on the problem sets you used (pogtives, negatives,
suggestions).
Would you have liked to use IMMEX more/less.
3. |Given the problem sets you used, can you describe how you used one of those problem

stsin your curriculum thisyear?
- Teaching content or problem solving.
Assessment/grading/ingiruction.
Search path maps.
Assgnments (how were they used in the process, what did you do with them, grades,
feedback).

If you think about usng those problem sats what has been paticularly difficult in last
year'sIMMEX implementation.

Can you give any examples?

Please give an example of something you would recommend?

Has IMMEX affected you personally?
Professond.
Teaching practices
If so, how?

Can you give an example of a student who did well on IMMEX this year?

Can you give an example of a student who is hdped by IMMEX in the last year?

Suppose you could have regular meetings with other teachers at your school, what would
you expect from those meetings?

Areyou planning to use IMMEX next year?
Why, why not?
How? Any changes from this year?
Can you give examples?

10.

Do you have any more ingghts on changes that could improve IMMEX?
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11.

Do you need further training?
If s0, what kind of training and why?
Suggestions to improve the training?

12.

Do you have any plans for authoring next year?
Did you author this year? Experiences? Suggestions?




