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Editorial Comments

Welcome to the spring issue of the of the NADE Digest. Our sincere thanks
to the authors for sharing their research, classroom practices, and innovative
ideas, and to our cadre of reviewers for their expertise, attention to detail,
and commitment to quality.

Noting how frustrating it is when students simply memorize facts, Paola Di
Muro’s openingarticle, “Best Practices in Mathematics Instruction: Teaching
for Understanding,” outlines practical techniques teachers can use to make
understanding concepts the focal point of mathematics instruction.

Amy Crouse-Powers tells how she has successfully used the I-Search process
in a college study strategies course to promote active reflection, evaluation,
and synthesis in scholarly research in “The I-Search: Writing to Learn.”

Gerald J. Calais and Marilyn Larmon review how difficult it is for students
to transfer skills and knowledge and provide insights for improving success
in “Teaching for Transfer: Classroom Instructional Implications.”

In “Student Services Support of Developmental Education,” Gregory
Stewart, Gennine Brewer, and Dianne Wright describe the role of student
services, provide examples of successful services, and highlight the success of
the University of Cincinnati’s Center for Access and Transition.

Victoria M. Rey and Roberta Karstadt explain how collaboration between
developmental reading courses and academic content courses works on their
campus and how the pairing benefits students in “Strategies in Teaching
Paired Reading with Content Courses.”

In “Using Popular Culture in Developmental Writing,” Sharon L. Barnes
traces the evolution and (d)evolution of a media analysis assignment that she
has found to be successful in developmental writing courses.

Denise Josten details a mastery learning plan she uses to motivate
students to complete their assignments and master goals at their own pace in
“Motivation through Mastery Learning.”

In “Student Achievement in Basic College Mathematics: Its Relationship
to Learning Style and Learning Method,” Sydney Gunthorpe describes three
course designs TVI developed to match a student’s preferred learning style
with the learning method of the course.

Isodoro Talavera closes this issue with “The Problem of Teaching Critical
Thinking: Three Approaches,” a discussion of the problems developmental
educators face teaching critical thinking.

These diverse articles present significant ideas for developmental educators
in our never-ending quest to help our students succeed. We hope you are
encouraged to try new ideas and we invite you to share your ideas with us.

_ane MeGrath § Lawra Villarreal
Co-EdLitors
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Best Practices in
Mathematics Instruction:
Teaching for Understanding

At some point between elementary and junior high
school, something seems to occur that generates a
rooted dislike toward the scientific disciplines in
general and mathematics in particular. This results
in most students in developmental education
associating the word math with a series of illogi-
cal rules, rotally disconnected from reality and
common sense. As teachers and developmental
educators, we need to take responsibility for the
situation and create a teaching methodology that
emphasizes the understanding of mathematical
concepts rather than their rote and disconnected
application. Extending results obtained for the
general population of underprepared students,
this article outlines practical rechniques that can
be used to make understanding the focal point of
mathematical instruction.

Paora Dr Muro
BrANDON UNIVERSITY

Isn’t it frustrating when the majority of the students in the class considers
mathematics as a collection of disconnected rules, which make absolutely
no sense? Such an attitude reflects their strong dislike for the subject,
which probably originates from previous negative experiences and from
the failure to grasp the ideas and to use the connections between them.
When understanding is not present, interest fades and memorization
becomes a temporary mean to produce answers, setting the stage for post-
secondary students who lack motivation and background preparation.
Research on underprepared students who struggle at the college level
shows that they have the tendency to study just prior to exams or due
dates, memorize terms but cannot recognize them in related examples,
and lack the ability to see how course components interrelate. Further-
more, they are incapable of monitoring their understanding of the vari-
ous concepts, cannot articulate what they have studied and do not try to
connect and elaborate knowledge (Klopfleisch, 2005; Weinstein, 1982).
When the students’ involvement remains superficial and detached,
simply confined to listening to a lecture and reading material from the
textbook, learning does not occur. Research studies have established that
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Mathematics Instruction

learning does not happen overnight, but occurs over an extended period
of time as a result of writing and thinking about what one is learning,
relating it to past experiences, and applying it in real-life situations (Felder
& Brent, 1996). Therefore, learners cannot be passive spectators that just
listen to a lecture. To be successful, they must be actively engaged in
the learning process, so that they can incorporate what they learn and
make it a part of themselves. When strategic thinking processes are used,
students obtain positive outcomes such as higher grades and increased
retention rates (Weinstein, Dierking, Husman, Roska, & Powdrill, 1998).

Knowing how to solve first-degree equations is different from under-
standing equations, their usefulness and versatility, and the principles that
are used in solving them. Understanding a concept translates into being
able to perform a variety of thought-demanding tasks, such as explain,
find examples, generalize, and apply it to practical situations (Perkins,
1993). Of course, knowledge is the basic prerequisite to understanding,
but the gap between knowledge and understanding cannot be filled unless
teaching is aimed toward the upper levels of Bloom’s taxonomy. When
the goal of teaching expands from mere knowledge toward comprehen-
sion, application, analysis, and synthesis, students become immersed in a
culture of thinking and move beyond simple recollection of facts.

SUGGESTIONS FOR USEFUL PRACTICES

To teach for understanding we must broaden our repertoire of activities
beyond conventional knowledge sphere drills and calculation exercises to
include thought-demanding problems and applications. By asking more
challenging questions, we will stimulate comprehension of concepts, as
well as analytical and thinking skills, helping to develop citizens that are
better prepared for their future professions in our fast changing world.
The following techniques focus on making understanding the true
essence of mathematical teaching.

Compare and contrast a new concept with one or more previously
learned concepts.

Students tend to be less intimidated by a new idea when they can see
how it connects with material that is already familiar. Such connection is
critical in facilitating assimilation of new concepts, by creating a mean-
ingful context where new ideas fit harmoniously in an expanded frame.
Emphasizing how a new concept fits with previously learned ideas and
the advantages of the newly gained perspective, opens the road to new

insights and encourages students to formulate new hypotheses and make
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valid inferences. Comparing new and old ideas requires students to recall
previous knowledge and apply it to a different situation, engaging the
learners in critical thinking and deepening their understanding.

Create a conducive learning environment by using a mix of
instructional methods.

To establish a positive environment from the beginning of a course,
students must know the instructor’s goals, expectations, and evaluation
criteria (Casazza & Silverman, 1996). Clearly stated goals and
expectations set the tone for the right classroom atmosphere. Students’
motivation and interest are boosted when the instructor is capable of
creating a conducive learning environment. Such environment is made
up of many factors, including enthusiasm, confidence in the students’
abilities, and instructional methods. Evidence collected in a number of
studies conducted among college students points out that the dominant
learning style is visual or iconic, followed by hands-on or learning-by-
doing (Lemire, 1998). In addition, the use of a variety of instructional
methods increases the chances of success of underprepared college stu-
dents (Casazza & Silverman, 1996). Using a variety of instructional
methods not only emphasizes understanding instead of memorization,
but is also more likely to appeal to the learning styles of our learners.

Challenge students with questions beyond the recollection level.
Assigning some problems aimed beyond simple recollection skills
stimulates critical thinking among the students and fosters their
analytical abilities. Thought-provoking questions make the subject more
interesting and stimulate curiosity and participation. Such questions
communicate one’s belief in the abilities of the learners, implying that
the teacher has high expectations of the students. Learners generally tend
to rise to the level required of them, so teachers should not be afraid to
challenge their students with a variety of questions that extend toward
analysis and application. Providing opportunities for review and class
discussion through extra tutorial sessions and organizing study groups
led by peer students are two of the techniques that are generally successful
in preparing the class for the task.

Encourage students to write about mathematics.

Post-secondary students usually approach mathematics with a high level
of emotion. Many will confess that they simply “don’t understand it”
and are “not capable” of achieving satisfactory results. One way to dispel
their rooted fear is to ask them to write and reflect about their attitude
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toward the subject. Journal writing exercises encourage self-reflection
and stimulate a proactive approach. Students who have a negative self-
perception of their mathematical abilities tend to discharge their emo-
tions when writing about them. Their energies can then be channeled
toward the development of positive strategies for success in mathematics.
Such journals can contain an introductory page that emphasizes basic
study skill implementation strategies and the students can be asked
to reflect on ways they can use such strategies in the course they are
presently taking.

Provide continuous assessment and prompt feedback.

A structured environment is generally conducive to learning and
particularly beneficial to at-risk students (Boylan, Bonham, Claxton, &
Bliss, 1992). Assessment and feedback are central components of learning
and must be offered regularly, so that students can benefit from them.
Frequent assessment in the form of quizzes, assignments, and tests elimi-
nates procrastination and forces the students to make an effort to keep
up with the material. To accomplish this task, it is crucial to ensure
compatibility between classroom and laboratory activities, so that both
course components complement each other toward the achievement of
the learning objectives (Boylan & Saxon, 1998). Laboratory activities
that are connected to the class material and provide opportunities for
reflection, foster understanding of concepts, and assimilation of the ma-
terial.

Once assessment has been completed, the most important aspect of
feedback consists of pointing out common mistakes and helping students
discover the overgeneralizations that cause those errors. Teachers must
analyze the mistakes of their students and search for possible causes so
that they can modify the presentation of the related topics, emphasizing
their correct understanding and individuating the idea that is missed, in
an attempt to eliminate misinterpretations of concepts.

Support learning with conceptual models.

Diagrams, flow charts, mental pictures, similarities-differences tables,
and any form of supporting model that represents the information
symbolically, are powerful tools that promote deeper understanding of
the concepts and trigger the ability to make connections. Conceptual
models compel students to rearrange and elaborate the material in their
own way, so that ideas are seen from a different perspective and connec-
tions emerge. Models engage the students’” thinking skills and support
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interpretation and assimilation of the concepts. Encouraging learners
to build their own diagrams and conceptual models, reinforces their
understanding of the material and boosts their recollection capabilities.

Teach the discipline as a whole entiry.

Concepts and principles in a discipline are not understood in isolation
(Perkins, 1993). We should aim at transmitting a mathematical system
of thought, in which principles and concepts flow and function harmo-
niously. Constructing an integral view of the discipline and its specific
methods assists the students in the development of a scientific mentality
and helps them apply concepts and principles across the sciences. Such an
approach is crucial in fostering the growth of a mathematical thinking
process, and augments the ability to think independently and to solve
problems.

I like to compare knowledge to a puzzle and concepts to the single
pieces of the puzzle. Looking too closely at the details generates the
risk of losing sight of the whole picture, and without it the details are
insignificant. The whole structure of the discipline must be the constant
focus, while the single concepts must integrate and connect meaningfully
with it, becoming indistinguishable from the conceptual frame of the
discipline.

Teach for transfer.

Research findings agree on the fact that students fail to carry over
to different contexts, ideas that were presented to them in a specific
context (Perkins, 1993). To combat this tendency, we must first of all
be well aware of it, and, subsequently, we must train the students to
make more connections with other disciplines and situations. We can,
for instance, provide examples in different settings, so that the learners
can transcend the artificial boundary of the topic and the circumstances
of initial acquisition and expand the ideas beyond. When teaching
equation solving, we can, for example, point out that inverting formulas
follows exactly the same principle. We can then provide examples and
applications that span geometry, chemistry, and physics, to name just a
few fields of application. By doing this, we teach our learners to trans-
fer a mathematical process to other subjects and situations, and, at the
same time, we demonstrate a practical use of mathematics across other
disciplines.



Mathematics Instruction
APPLICATION OF BEST PRACTICE STRATEGIES

The sign rule for multiplying integers will serve as an application example
for the previous strategies (see Figure 1).

+4=+
+—=—
= —
= 4
Figure 1

Compare and contrast the sign rule for multiplying integers with ad-
dition of even and odd numbers. Associate even with positive, and odd
with negative. Notice that adding two even numbers or two odd numbers
produces an even number, in the same way as multiplying two positives
or two negatives gives a positive number. Similarly, adding an even with
an odd number generates an odd number, in the same way as multiply-
ing a positive with a negative produces a negative (see Figure 2).

Even+even=even 2> +-+= +

Even+odd=o0odd > +--= -
Odd+even=0dd 2> —-+= —

Odd+odd=even =2 —-—= +

Figure 2

Use a mix of instructional methods. A visual method approach often
appeals to a majority of learners and provides a second justification of the
sign rule. Build a rectangular two by three sheet of paper, leave one side
white and the other dotted, and assign a sign to each face or color. Draw
a system of coordinate axes and use flipping. Start placing the positive
face in quadrant one. The area of the rectangle can be associated to the
product of the integers (+2)-(+3) = +6. Now flip the rectangle to quadrant
two to obtain a negative (dotted) area, representing the product (-2)-(+3)
= —6. Flipping to quadrant three visualizes the positive product (-2)-(-3)
= +6, and finally quadrant four gives the visualization of (+2)-(-3) = -6
(see Figure 3).
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47
Quadrant2 [ e e e o e Quadrant 1
Quadrant 3 IR Quadrant 4
e
Figure 3

Provide continuous assessment and prompt feedback. Have a series of as-
signments and quizzes on integer operations and problem solving. Make
sure you include some terminology and questions at various skill levels.

Support learning with conceptual models. Have students draw a flow
chart of multiplication and division of integers, or alternatively create a
summary table of their own design (see Figure 4).

Multiplication and Division of Integers

’ Count how many negative numbers you have

T

If you have an EVEN number of If you have an ODD number of
negatives the sign of the answer negatives the sign of the answer
will be + will be -

Multiply (or divide) the numerical values
together

Write out the complete answer to the
question (sign and numerical value)

Figure 4

Teach the discipline as a whole. Emphasize that integers are introduced
because whole numbers are not closed under subtraction. We want to be
able to perform as many operations as possible within each number set,
so we introduce a new set that is closed under subtraction. Similarly, we
will introduce fractions and rational numbers, because integers are not
closed under division.
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ConNcLusioN

The constant aim of teachers and developmental educators should be the
development of critical thinking skills so that students are encouraged to
shift from simple recollection of facts to understanding of concepts. When
rote memorization is abandoned and ideas are understood, students have a
chance to see the connections among the various concepts and to experience
success instead of fear and frustration. Their negative attitude toward math-
ematics might finally leave room for more positive feelings.
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The I-Search:
Writing to Learn

For a college study strategies course, we utilized
Macrories (1988) I-Search process to facilitate
students’ individual exploration of the rypical
“study skills” issues that such a course would

Amy CROUSE-POWERS cover. The I-Search promotes active reflection,
SUNY COLLEGE evaluation, and synthesis, and is an excellent
AT ONEONTA tool both for aiding students in learning new

information and for learning about the essence
of scholarship. The result was a multi-layered
learning opportunity to use the processes of
scholarly research ro bring new information to
bear on a question or problem the students had
in their own lives as learners.

Our Learning Center found itself in a difficult, yet exciting position a
few years ago. We were given the opportunity to take over and redesign
a study skills course that another department had originally developed
and had been offering for time immemorial. The new course had to be
designed in a way that would ensure rigor and quality control and re-
flect current learning theory. This is the story of our own developmental
process that has led to a unique approach to study skills. This approach
has changed everything about our relationship with students in the
course and the relationship between students and the course content.

The course was built on a foundation of good intentions. It had four
key aims, and admirable aims they were. We wanted students to explore
how they knew themselves, how they communicated with others, how
they used the resources available to them, and how they could be active
learners. To that end, we tried to help students understand common the-
ories of learning, such as Multiple Intelligences, Bloom’s Taxonomy, and
the ideas of internal and external locus of control. We created activities
that walked students through critical reading strategies and we had
them apply note-taking techniques. However, it was, despite our best
intentions, really just a lecture class in which we dispensed advice about
the “right” way of living a scholarly life.

At the end of the course, we spent several weeks working on writing
skills. We talked about writing to learn and used Macrorie’s (1988) I-
Search process. Since it was an election year, we had the students use the
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The I-Search

I-Search process to consider and come to understand a political issue.
Their papers provided a glimmer of light in an otherwise fairly dull
semester.

Since research is the basis of what we do in the academy, it is essential
for students to understand that research is about neither regurgitation
nor creative cut and paste. Constructing a research paper is supposed
to involve critical reading and thinking skills. A research paper is sup-
posed to be an entry into the larger conversation on the topic at hand.
A research paper is an opportunity for students to write to learn. The
I-Search process properly emphasizes the writing to learn aspect of the
scholarly activity of research writing.

The I-Search process is based on the notion that individuals need to do
research from a personal perspective for it to be a meaningful enterprise.
Macrorie (1988) urges students to choose questions that they truly want
to know the answer to and, as they search for information, to continually
take stock of how the information they find relates to the question they
have posed. This is the stuff of true scholarship. This is writing to learn.

It is no surprise that I found the I-Search process to be the point when
the semester made the most sense to me and to the students.

Functioning essentially as a research journal, the I-Search reinforced
all the theories we had set out to teach with the course. I-Searching begins
by asking students to connect their personal experience to information to
be learned. First, students examine, in writing, what they already know
about the topic, an exercise which leads them to ask “what else do I want
to know about this?” This “activating prior knowledge” is recognized as
a means of effecting meaningful learning (Mayer, 2001). Students then
write a question or a list of questions that are genuine areas of curiosity
for them so that they feel compelled to engage in a meaningful search to
answer the question. The third part of the paper is the research itself. To
find appropriate sources on the search, the writer judges all sources on
the basis of criteria such as credibility, accuracy, reasonableness, docu-
mentation, and currency. These are vital information literacy skills that
all students need in college (Harris, 1997). After finding appropriate
sources, the writer reads the articles or websites thoroughly and critically,
creating a summary of the author’s key ideas and then commenting on
how the source helps one see “the big picture.” This critical reflection
directly connects their reading to their writing. The final entry in the I-
Search is a summary of what the writer has learned from going through
the process. When they’ve completed this process, the students haven’t
10
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written a research paper, but they have created a record of the thinking
that undergirds good research.

Rather than continuing with the less personal political topics that the
students had examined in the first semester, we had the students in the
second semester use the I-Search process to learn about their majors.
They examined a wide range of things, such as what jobs their majors
really prepared them for, what internships were available, what specialties
existed within their major, and what graduate schools would require.
Although the I-Search was an effective process for the students who took
our course the first semester, it was even more significant the second
semester when the students used it to examine their majors.

After teaching the study skills course for a year as it had been designed,
I was given the freedom to change it as I saw fit. I decided that the I-
Search was the perfect vehicle for shifting the focus of the course to where
it needed to be: onto the students’ own learning lives. Because it modeled
what I really needed students to understand, I saw that centering on the
[-Search could make the course truly student-centered.

I decided to use the I-Search process repeatedly throughout the
semester to examine a range of issues related to learning. A turning point
occurred when I began using the I-Search as a process for facilitating
students’ engagement with the study skills and learning theory informa-
tion about which we’d previously lectured to them. The I-Search was
instrumental in helping students see how the course information applied
to their learning lives. In my syllabus, I retained the last I-Search paper
about their majors, and I added two more I-Searches. The first two I-
Search papers used sources such as learning center websites and study
skills texts to allow students to choose a learning-related issue that they
want to explore (see Appendix). The topic “Who am I as a learner?” led
students to ask questions about themselves, their habits, their strengths
and weaknesses—questions that they approached using a wide range of
informational resources.

Students astounded me, and themselves, with the depth of the
questions they had about themselves as learners. A fair number gravitated
toward learning about typical topics such as time management and
study strategies. Others dealt with the psychological aspects of their
own procrastination. Several young men explored the social reasons they
avoided learning and “looking smart.” Some students researched learn-
ing disabilities with which they had been diagnosed, and a few researched
strategies for managing Attention Deficit Hyperactivity Disorder.
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On a practical note, the reason there were two I-Searches about “self
as learner” was that some students had big questions to wrestle with, and
some had smaller ones. I allowed them to do two short I-Searches with
four sources each or one long I-Search that drew on eight sources. Again,
this built-in flexibility emphasized to students that the assignment was
about them and for them.

With the I-Search as its centerpiece, the study skills course provided
an experience in which students used the tools of scholarship to answer
questions about their own lives. Surely, being educated is about being
able to apply knowledge in new situations one faces; it is about acting on
what one knows. The learning that takes place through the I-Search is
multi-layered. Among other things, by doing the I-Search, students learn
about the process and the nature of research, they learn study skills, and
they learn what it is to actively engage with reading.

The key to the effectiveness of the I-Search lies in its step-by-step
application of imperative cognitive and metacognitive skills. Paris and
Winograd (1999) described the ideal of “Self-regulated learning” as
having three major components: (a) Awareness of thinking, (b) Use of
strategies, (c) Sustained motivation. Through its carefully designed steps,
the I-Search aids students in building on some semblance of each of these
characteristics. First, a main goal of the I-Search is for students to be-
come aware of their thinking about the resources they find. The I-Search
itself is a collection of strategies—activation of prior knowledge, reading
with a purpose, reading critically, reflecting—that students learn to ap-
ply to each new piece of information they encounter, and this application
has noticeable effects on their comprehension of the material. The use of
the strategies that are built into the I-Search provide the necessary proof
to the students that the strategies are effective. The value of active reflec-
tion is demonstrated to the students by the work they do for themselves.
Using the process to help students think about learning strategies com-
pounds its metacognitive benefits: the articles, books and websites they
read for their papers have an immediate impact on their lives as they read
about a strategy, try it out, and reflectively evaluate its effectiveness.

In addition, the I-Search process creates an authentic environment in
which the activities of effective scholarship are integrated with a learning
task. Through the student-centered and student-empowering process
of the I-Search, we were able to model how the mindfulness of acting
and then reflecting on those actions makes the learning experience more
meaningful and useful.
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APPENDIX
I-Search Paper Assignment #1

For this essay, you will examine yourself as a learner, and you will discover
resources to help you to expand your cache of strategies for learning and
understanding. Your sources will be varied: some will be assigned; you will
choose others on your own from among credible sources.

Part One: Consider your history as a student and as a learner (these may not
be the same things to you). Write at least two pages in which you consider
and carefully reflect upon how you see yourself as a learner.

Some questions to help you get started:
»What's the best learning experience you've had? What made it the best?
»What's the worst learning experience you've had? What made it the worst?
»What'’s studying like for you?
»What’s your biggest strength in school? Why?
»What’s your biggest fear about school? Why?

Part Two: For the second part of this paper, you will create a list of questions
you have about learning now that you have thought about your role as a
learner. You might want to focus on searching for strategies that will help you
with a particular issue, such as time management, organization, attention,
memory, stress reduction, test preparation, test anxiety, or motivation. Your
search may be more general, too. You might want to find out about a number
of varied student success strategies. How you approach this is up to you.

Part Three: You will keep a running log as you search for, find, and evaluate
sources. Most importantly, you should focus on how your understanding
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The I-Search

of your topic evolved. You must consult at least four sources. To begin,
your first and second sources are the Multiple Intelligence survey (yellow
packet)and the Jung personality survey (pink packet) you took in class. You
will choose at least two additional sources to work with.

As you search for information you should be trying to find ideas that you
can apply to your own life. You will have to find more information than you
will actually use for this part of the paper.

For each source you find, you must:

1. Summarize its content.

2. If it is a strategy, try it out. Most strategies require a few days” worth of
use if you are honestly trying to determine their worth.

3. Reflect on the results of your “experiment,” or on how you perceive the
new idea.

4. Consider how this changes your understanding of “the big picture.”

Part Four: After having tried a number of strategies and having considered
some new ideas, you will evaluate where you stand. Who are you as a learner
now? What are the new questions you have about this issue?

Part Five: Works Cited page in MLA format.

Note: You may choose to do either one I-Search about your learning with
eight sources or two I-Searches with four sources each. If you choose to
do two, you will explore two topics.

Amy Crouse-Powers is in the Educational Theory and Practice doctoral program
at University at Albany SUNY and works at SUNY College at Oneonta in the
division of Graduate Studies, Continuing Education, and the Center for Academic
Development and Enrichment. She teaches a wide range of learning theory, compo-
sition and student success courses.
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Teaching for Transfer:
Classroom Instructional Implications
A review of the literature reveals that obstacles to

the successful transfer of basic skills, knowledge,

and thinking skills during classroom instructional
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of expertise is entailed: conceptual understand-
MARILYN LARMON ing, domain-specific basic skills, or domain-spe-

SOUTHEASTERN LOUISIANA

cific strategies. This article, accordingly, focuses
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on conceptual understanding and transfer, con-
ceptual knowledge and problems of activation,
lateral and vertical transfer of automated basic
skills, rational rask analysis, and strategy trans-
fer. Curriculum and instructional implications
are also discussed.

Although the transfer of basic skills, knowledge, and thinking skills is
integral to our educational aspirations and expectations, many students
believe that little of what they learned in school benefited them later
in life. Not surprisingly, transfer of learning persists as one of the most
vexing problems in the classroom (Borich & Tombari, 1997). Cognitive
and educational psychologists, however, have made notable progress
in understanding and surmounting problems of transfer. The picture
currently emerging suggests that impediments to transfer differ depend-
ing on which of three components of expertise is entailed: (1) conceptual
understanding, (2) domain-specific basic skills, or (3) domain-specific
strategies (Gagne, Yekovich, & Yekovich, 1993). Since the factors that
influence transfer differ to some extent for these three components of
expertise, each of these areas will be discussed separately.

CoNcCEPTUAL UNDERSTANDING

The