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How to Teach for Rigor and Relevance

This resource kit is for teachers who care about giving
each student an education for the future. Teachers be-
come teachers, for the most part, because they know the
personal joy that comes from learning and facilitating
learning for others. Teachers want to give students those
same feelings and opportunities. However, teaching is
not easy; and teaching students with diverse back-
grounds, learning styles, and ability levels is particularly
difficult and challenging.

Most teachers teach from their own experience, replicat-
ing the models of good teachers they have had. Increas-
ingly, teachers are finding that this approach doesn�t work
for all students. To respond to the public outcry for in-
creased accountability and higher achievement for all stu-
dents, teachers must seek different solutions. This kit is
for the teacher who desires to do a better job of facilitat-
ing all students� learning.

This kit provides a comprehensive resource on seven-
teen instructional strategies. For most teachers, the kit
will serve to refresh them on strategies that they were
once introduced to and they can now include more vari-
ety in their repertoire or strengthen their current use of
those teaching strategies. For some teachers, this will in-
troduce new teaching strategies which many teachers
have found to be exciting ways to lead students to higher
levels of achievement.

This kit provides an overview of each strategy. Addi-
tional resources are referenced for those who wish to
pursue more extensive study.

This kit will not create better teachers, but it will expose
teachers to ideas that can help them become better teach-
ers and their students become better learners. One of the
most valuable parts of this kit are the self-evaluation
checklists. These tools will be helpful to teachers as they
try out and improve the use of these strategies. The com-

I.    Overview

This kit is for the teacher who
desires to do a better job of
facilitating all students�
learning.

Why This Kit?
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panion Teacher Handbook is a reference that teachers
can refer to continually for strategy ideas and the evalu-
ation checklists.

In addition to being a useful resource for each teacher,
this kit can also be used to set up professional develop-
ment programs. Professional developers will find excel-
lent resources for designing professional development
activities. These might be intensive workshops or ongo-
ing mentoring/coaching programs over a longer period
of time. School district staff can use this kit to plan dis-
trict-wide professional development initiatives.

New teachers are an eager audience as they begin to learn
instructional strategies. Thus, teacher preparation pro-
grams will benefit greatly from using this resource.  New
teachers will become familiar with instructional variety
in facilitating learning opportunities that are sensitive to
the needs of all learners and sustain student interest and
motivation.

Most teachers have this experience:  They planned a les-
son and thought they taught it very well. Each activity
was executed flawlessly. In the end, however, the stu-
dents didn�t get it. They didn�t understand the concepts,
they failed the tests, or they remained confused. What
went wrong? Was it the students� fault? Do they need to
take more responsibility for their own learning?

These challenging questions face teachers as they reflect
on the success of their teaching. Teachers tend to judge
the quality of their work on the perfect delivery of a les-
son, but the real measure of success is student learning.
A lesson may be successful for some students in a par-
ticular setting and not for others in a different setting.
You might give a powerful presentation that inspires an
audience of teachers. If you were to give that same speech
to a group of parents who did not understand your lan-
guage, it would fall flat.

Successful teaching is measured by learning gains. A les-
son is only as effective as its reflection in student achieve-
ment. In some cases, teaching occurs in a manner which
students do not understand. Teachers must search for
strategies that work. This kit includes ideas, that when

Teaching is Only
as Good as the
Learning that
Takes Place

This kit will be a useful resource
for district-wide professional
development initiatives and
teacher preparation programs.
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coupled with the expertise of teachers, will lead to greater
student learning and achievement.

Research in many aspects of physiology as well as edu-
cation reinforces the importance of using application in-
struction as a means of raising student achievement.
Modern technology enables biologists, medical research-
ers, and cognitive scientists to research and better un-
derstand how the human brain functions and how people
learn. This fascinating exploration of brain neurons and
synapses gives physiological documentation to many of
the practices of good teaching.

Regardless of how information is presented, students use
their individual senses to incorporate new information
into an ever growing body of knowledge.  All five senses
�hearing, sight, touch, smell and taste�can play a role
in the learning process.

Hearing. Students convert sounds such as the spoken
word into meaningful information. The most common
application of hearing to acquire knowledge is the  teacher
lecture. In addition, conversations and discussions among
students and teachers provide sources of knowledge
through listening.

Sight. Visual stimuli generate information on their own
and, when combined with spoken messages, add to stu-
dent learning. Visual images contribute a great deal to
the information students store as a part of their learning.

Touch or Feel. Certain skills and some types of work
and recreation require the act of physically doing some-
thing to acquire knowledge. A musician or athlete ac-
quires skills by actually playing and replaying. The physi-
cal task of writing, for example, reinforces many cogni-
tive skills.

Smell and Taste.  The senses of smell and taste also lead
to acquisition of knowledge. However, these senses are
less important to learning in the school environment.

A skill that is critical to learning and is related to but not
a direct part of the senses, is speech. Speech is related to
hearing in that it often represents a reaction or reply to

Research Confirms
the Need for
Effective Strategies
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something heard. Speaking is an active type of skill simi-
lar to writing, playing an instrument or engaging in a
sport. Speaking applies knowledge and in doing so, re-
quires references to the students� mental memory and
reinforces existing knowledge. Thus, there are really four
natural functions involved in the process of learning:
hearing, sight, touch, and speech.

The brain is stimulated through the senses. The more
that teachers can create learning experiences that embody
new sights, sounds, and manipulations, the more learn-
ing that will occur. The brain records these many new
stimulations, but they are only retained as a result of
rehearsal, practice, or connection to other knowledge and
experience.

Children learn to use language and develop patterns of
learning at a very young age. Research confirms that the
brains of children ages 4 to 10 are much more active than
when they are older. The foundations of learning are
therefore established at an early age for students. If high
quality learning does not occur then, later learning will
be stunted.

The old adage that we learn best by experience is really
true. Recent research confirms that more learning occurs
when students are immersed in a rich, stimulating envi-
ronment. Learning that involves a physical component,
such as writing or design and construction, results in
greater brain activity than simply listening or viewing.
To be effective, education must create these types of
stimulating learning experiences.

When a student cannot recall a new piece of informa-
tion, it is because that information never made it into
long-term memory. Research confirms that there is a pro-
cess for converting short-term memory to long-term
memory. Research also shows that greater learning takes
place when students are challenged and engaged in their
learning. Too often, according to Caine and Caine, the
rote teaching of facts leads students to actually become
intellectually disengaged from the learning process, and
the �brain� stops learning. This finding does not mean
that we should cease requiring students to memorize in-
formation, just that it needs to be done in a manner that
keeps students interested, which is often through real-
world integrated tasks.

Four natural functions of  learning:
•     hearing
•     sight
•     touch
•     speech

Experience is the best teacher.

Education on the Edge
of Possibility

Caine and Caine&
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Application of knowledge results in better learning. The
compilation of research in communication and learning
by William Glasser reinforces what we all know innately
�that we retain information better when we use it.

Students retain 75 percent or more of what they experi-
ence through application. Gathering new information
only through lecture results in a retention rate of 5 per-
cent. Reading can increase that rate to 10 percent. Add-
ing audiovisual material results in a 20 percent retention
rate. These are the instructional practices used in most
U.S. classrooms. Application of learning is not only a wor-
thy learning objective but also an effective route to greater
retention of knowledge and higher levels of learning.

The International Center for Leadership in Education has
conducted  research to compare what is taught and tested
in other countries with the U.S. education system. In com-
paring the science, math, and language arts curricula of
10 highly industrialized countries (Canada, China, Den-
mark, England, France, Germany, Japan, Korea, Russia,
and the United States), the International Center found
that the U.S. led the world in the number of content re-
quirements and objectives in these subjects.

When the types of knowledge taught were scrutinized,
however, it became clear that the U.S. was at the bottom
in teaching students how to use the knowledge they are
acquiring. In this country, we just pile content upon con-
tent without teaching students how to apply what they
are learning. Asian nations especially, and to a lesser ex-
tent European nations, cover fewer content objectives but
give students experiences in applying their knowledge
in real-world situations.

A follow-up study by the International Center confirmed
a similar pattern for assessment. The study found that
this country relies on standardized tests with multiple-
choice questions that assess content knowledge. Essays
and performance-based exams were common in the Asian
and European countries.

The Third International Mathematics and Science Study
(TIMSS) tested the math and science knowledge of a half-
million students from 41 nations at three grade levels.
The study also included a curriculum analysis, video-
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taped observations of instruction, and case studies of
policy issues.

U.S. fourth-grade students ranked near the top of inter-
national comparisons.  U.S. eighth-grade student achieve-
ment fell to 28 out of 41 nations in math and 17 in sci-
ence. Nearly all nations� twelfth-grade students per-
formed better than the U.S. on general  mathematics and
science knowledge. One conclusion that could be drawn
is that the longer our students are in school, the poorer
the results.

TIMSS also found variations in teaching. In U.S. math
classes, solving problems is the end goal for students. In
Japan, however, understanding mathematics is the ulti-
mate goal; problem solving is merely the context in which
understanding can best occur. U.S. lessons tend to have
two phases:  an initial acquisition phase and a subsequent
application phase. In the former, the teacher demonstrates
and/or explains how to solve a sample problem. The
explanation might be purely procedural or may include
the development of concepts. In the application phase,
the students practice solving problems on their own,
while the teacher helps individual students who are ex-
periencing difficulty.

In Japanese lessons, the order of activity is generally re-
versed. Problem solving comes first, followed by a time
in which students reflect on the problem, share the solu-
tion methods they have generated, and work jointly to
develop explicit understandings of the underlying math-
ematical concepts. Whereas students in a U.S. classroom
must follow the teacher as he or she leads them through
the solution of example problems, Japanese students have
a different task � to invent their own solutions and then
reflect on those solutions in an attempt to increase un-
derstanding.

Most U.S. students learn basic mathematical facts and
formulas, but many of them are unable to use this knowl-
edge to solve everyday problems.  The National Council
of Teachers of Mathematics (NCTM) Curriculum and
Evaluation Standards for School Mathematics reflects a

A Splintered Vision �
An Investigation of U.S.
Science and Mathemat-
ics  Education

Schmidt, McKnight,
and Raizen&

Most U.S. students learn basic
mathematical facts and formulas,
but many of them are unable to use
this knowledge to solve everyday
problems.

TIMSS also found variations
in teaching.
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concern that U.S. students are not mathematically liter-
ate and often fail to see the relationship between math-
ematics learned in school and real-life situations. The stan-
dards recommend developing understanding by using
realistic contexts and applications as well as concrete pic-
torial models which are more appealing to students� in-
tuitive sense. Meaning should be constructed out of prior
knowledge and experiences. To do this requires differ-
ent strategies than demonstration and repetitive practice.

The International Center for Leadership in Education
found in its national Curriculum Survey of Essential Skills
that the skills identified as essential were those used most
frequently in everyday, real-world situations. To develop
these skills, a learner needs opportunities to go beyond
the knowledge level. Strategies must engage the learner
in application. The application of knowledge and skills is
a necessary component of teaching.

The National Research Council (NRC)  science standards
encourage integrated and thematic approaches to cur-
riculum. Science for All Americans and Benchmarks for Sci-
ence Literacy, publications of the American Association
for the Advancement of Science�s Project 2061, states:  �The
overstuffed curriculum places a premium on the ability
to commit terms, algorithms, and generalizations to short-
term memory and impedes the acquisition of understand-
ing.� Integration requires more than lecture and memo-
rization. Within the context of �learning for life,� students
need a variety of approaches which include demonstra-
tion of knowledge beyond mere acquisition.

Teaching through application is a very effective way to
engage more students in pursuit of higher standards and
to ensure that graduates can use what they have learned.
When students see the relevance of what they are learn-
ing, they are motivated to learn more.  Research has also
shown that people retain more when they learn by doing
instead of reading or listening. Yet, so often we require
students to read or listen. These strategies are appropri-
ate for some learning but surely not for all learning.

Curriculum identified by the
public as essential are those
used most frequently in every-
day, real-world situations.

Successful
Approaches
to Teaching
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Every core subject has applications to the real world.
Too often, however, these subjects are reduced to text-
book-driven memorization of facts. Science, for example,
is about understanding the natural world. It seems logi-
cal that experiences in a science curriculum should give
students direct opportunity to use science skills to make
observations in and about the real world. Yet, memoriz-
ing tables and taxonomies and moving through the chap-
ters in a textbook are the more typical activities in the
science classroom.  Science is understanding the natural
world. Books are convenient, but students must observe
the natural world to fully learn science.

Mathematics is a subject in which students develop the
skills to recognize patterns, communicate relationships
between quantities, and analyze data. Without real-world
uses of these skills, they are solely intellectual pursuits.
It�s a little like learning the rules and skills of driving a
car without ever actually sitting behind the wheel and
going for a drive.

English language arts is about learning means and forms
of communication and understanding our culture through
works of literature. Again, the real test of communica-
tion skills is the ability to use them effectively in actual
situations. Yet, neither speaking and listening skills nor
technical reading and writing are typically emphasized
in the English classroom. Moreover, too often, little con-
nection is made between a piece of literature and the era
in which it is set or daily life experiences of students.
Literature can be extremely valuable in helping students
form a broad understanding of the human experience
when connections are made between a book and the real
world.

Perhaps the most compelling research driving the need
for varying instructional strategies is that the majority of
students learn best when instruction emphasizes appli-
cation, as Conrath reported in Our Other Youth. To assist
students in achieving high standards, teachers must cre-
ate learning environments that present students with chal-
lenging problems which are aligned with their learning
styles so that they can demonstrate their knowledge and
use their skills.

The majority of students
learn best when instruction
emphasizes application.

Every core subject has
applications to the real world.
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Adding to the education research on the efficacy of ap-
plication in learning are the findings from community fo-
rums and focus groups of parents and business and com-
munity leaders. The expectation of all of these groups is
that high school graduates will be able to use the knowl-
edge they acquire in school when they venture out into
the world.

�In this country, education is largely a spectator sport,�
points out Dr. Willard R. Daggett. The people who should
be the active participants�the students�are frequently
relegated to the role of onlooker while the teacher �per-
forms� in front of the class. Put another way, education
in this country centers on teaching rather than learning.
Practices and structures that promote learning are either
weak or missing. Furthermore, the way we teach and
test convinces many students that they cannot learn.

Children become better problem solvers in direct rela-
tion to the opportunities they have to solve problems
and to reflect on what worked and what didn�t. Real-
world problems don�t come neatly packaged in predict-
able, easy-to-solve formats, so we need to provide stu-
dents with experience in grappling with problems that
mirror the world beyond school.

The Rigor/Relevance Framework is a tool developed by
staff of the International Center to examine curriculum,
instruction, and assessment. The Framework is based on
two dimensions of higher standards and student achieve-
ment. First there is a continuum of knowledge that de-
scribes the increasingly complex ways in which we think.
The knowledge continuum is based on Bloom�s Taxonomy

�In this country, education is
largely a spectator sport.�

- Willard Daggett -

Rigor/Relevance
Framework

Thinking
Continuum

Assimilation
of Knowledge

Acquisition
of Knowledge
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The low end of this continuum is simply acquiring knowl-
edge and being able to recall or locate that knowledge in a
simple manner (acquisition level).  Just as a computer com-
pletes a word search in a word processing program, a com-
petent person at this level can scan through thousands of
bits of information in the brain to locate that desired knowl-
edge.

The high end of the continuum labels more complex ways in
which individuals use knowledge. At this level, knowledge
is fully integrated into one�s mind, and individuals can do
much more than locate knowledge. They can take several
pieces of knowledge and combine them in both logical and
creative ways.  Assimilation of knowledge is a good way to
describe this high level of the thinking continuum. Assimila-
tion  is often referred to as higher-order thinking skills: at
the assimilation level, the student can solve multistep com-
plex problems and create unique work and effective solu-
tions.

The second continuum is one of action. While, the thinking
continuum can be very passive, the action continuum de-
scribes putting knowledge to use. At the low end (acquisi-
tion level) you have knowledge acquired for it own sake.
At the high end is action�the use of that knowledge to solve
complex problems, particularly from the real world, and to
create projects, designs, and other works.

Action Continuum

Application
of Knowledge

Acquisition
of Knowledge

The thinking continuum can be expressed through a six-point
knowledge taxonomy. A five-point application model de-
scribes the levels of the action continuum.

A more extensive discussion of the Rigor/Relevance Frame-
work can be found in Planning Rigorous and Relevant Instruc-
tion: A Resource Kit.  This also includes activities for under-
standing how to use the Framework in planning instruction
and assessment.
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The Rigor/Relevance Framework  has four quadrants. Quad-
rant A represents simple recall and basic understanding of
knowledge for its own sake. Quadrant C represents more
complex thinking but still knowledge for its own sake. Ex-
amples of quadrant A are knowing that the world is round
and that Shakespeare wrote Hamlet. Quadrant C embraces
higher levels of knowledge, such as knowing how the U.S.
political system works and analyzing the benefits and chal-
lenges of the cultural diversity of this nation versus other
nations.  The second type of knowledge/skills also comprises
two quadrants. Quadrants B and D represent action or high
degrees of application.  Quadrant B would include knowing
how to use math skills to make purchases and count change.
The ability to access information in wide-area network sys-
tems and to gather knowledge from a variety of sources to
solve a complex problem in the workplace are types of quad-
rant D knowledge.

 Four Quadrants

Teachers can use the Frame-
work to select appropriate
instructional strategies to
meet learner needs and higher
achievement goals.

Rigor/Relevance Framework
Rigor/Relevance Framework



Instructional Strategies

©  International Center for Leadership in Education, Inc.Overview - 12

Here is an example involving technical reading and writ-
ing.

Quadrant A: Recall definitions of various technical
terms.

Quadrant B: Follow written directions to install new
software on a computer.

Quadrant C: Compare and contrast several technical
documents to evaluate purpose, audience,
and clarity.

Quadrant D: Write procedures for installing and
troubleshooting new software.

Each of these four quadrants can also be labeled with a
term that characterizes the learning or student perfor-
mance.

Quadrant A

Acquisition:  Students gather and store bits of knowledge
and information.  Students are primarily expected to re-
member or understand this acquired knowledge.

Quadrant B

Application:  Students use acquired knowledge to solve
problems, design solutions, and complete work. The high-
est level of application is to apply appropriate knowl-
edge to new and unpredictable situations.

Quadrant C

Assimilation:  Students extend and refine their acquired
knowledge to be able to use that knowledge automati-
cally and routinely to analyze and solve problems and
create unique solutions.

Quadrant D

Adaptation:  Students have the competence to think in
complex ways and also apply knowledge and skills they
have acquired. Even when confronted with perplexing
unknowns, students are able to use extensive knowledge
and skill to create solutions and take action that further
develops their skills and knowledge.
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Rigor/Relevance Framework
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Rigor/Relevance Framework

The Rigor/Relevance Framework is a fresh approach to
looking at curriculum standards and assessment. It is
based on traditional aspects of education yet encourages
a move to application of knowledge instead of focusing
exclusively on acquisition of knowledge.

The Framework is easy to understand. With its simple,
straightforward structure, it can serve as a bridge be-
tween school and the community. It offers a common
language with which to express the notion of more rigor-
ous and relevant standards and encompasses much of
what parents, business leaders, and community mem-
bers want students to learn.  The Framework is versatile;
it can be used in the development of instruction and as-
sessment.  Likewise, teachers can use it to measure their
progress in adding rigor and relevance to instruction and
to select appropriate instructional strategies to meet
learner needs and higher achievement goals.

The Rigor/Relevance Framework
is a fresh approach to looking at
curriculum standards and
assessment.
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Curriculum planning occurs prior to instruction and as-
sessment. Without effective planning, there is very little
likelihood that students will achieve the expected rigor
and relevance. A more extensive discussion of the per-
formance planning model is included in Planning Rigor-
ous and Relevant Instruction, published by the International
Center for Leadership in Education.

Curriculum planning is a complex process that must take
into consideration certain important factors. In order to
make thoughtful decisions about instruction and assess-
ment, these factors should be considered:

� curriculum standards
� content knowledge
� community expectations
� student knowledge
� teacher self-knowledge
� assessment practices
� effective instructional strategies.

II.   Focus on Learning

Curriculum, instruction, and assessment are interrelated
components of learning. In a performance planning model,
instruction and assessment, in particular, should have
significant overlap.

Performance
Planning

Planning
Instruction

Performance Planning Model

Assessment

Instruction

Curriculum
Planning

Steps

Feedback/
Evaluation



©  International Center for Leadership in Education, Inc.Focus on Learning - 2

Instructional Strategies

Curriculum planning involves several steps, which gen-
erally should occur in sequence. Certain elements of as-
sessment planning, for example, should come before plan-
ning instruction. The following key steps in good cur-
riculum planning are presented in the order in which ideal
planning should occur.

Step 1 - Define Instructional Unit/Curriculum Connec-
tions

This planning step ensures that the design of student
work, content, and instructional activities is not random
but rather anchored in curriculum standards and in the
instructional disciplines that make up the school curricu-
lum.

Step 2 - List Expected Levels of Student Knowledge and
Performance

This step has two important purposes. The first is to place
more emphasis on student learning. By thinking about
what students need to know and be able to do, the cur-
riculum planning process shifts its focus from the teacher
to the student. The second purpose is to use the Rigor/
Relevance Framework to analyze expected levels of skills
and knowledge.

Step 3 - Identify Student Work

Student work is at the heart of learning. Learning does
not occur without effort. Too often, effort in school is
measured by the hard work of the teacher rather than by
the hard work of the students which results in learning.
Identify student work for students to meet expected skills
and knowledge. Focusing on student work is an excel-
lent means to measure the quality of instruction. Teach-
ers can improve learning in their classrooms by concen-
trating on student work as part of curriculum planning.

Step 4 - Define Content Knowledge

Performance planning emphasizes application of knowl-
edge; however, without basic content knowledge, stu-
dents have nothing to apply. One of the strengths of the

1. Define instructional unit and
make curriculum connections

2. List expected levels of
student knowledge and
performance using Rigor/
Relevance Framework

3. Identify student work for
students to meet expected
skills and knowledge

4. Define required content
knowledge

5. List essential questions/
concepts

6. Design assessment and
instruction together

Curriculum
Planning Steps
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Rigor/Relevance Framework is that it creates a connec-
tion and balance between content knowledge and appli-
cation. Decisions about curriculum are not a forced di-
chotomy between knowledge or application. Students
must learn both.

Step 5 - List Essential Questions/Concepts

Posing an initial question is an excellent way to intro-
duce an instructional unit. A broad, open-ended ques-
tion will pique students� curiosity and focus interest on
the main concept(s) to be introduced or expanded in the
lesson. The question should never have a simple yes or
no answer, nor does it necessarily need to be resolved in
the lesson. If a question engages students in learning,
then it has done its job.

Identifying essential concepts is the other part of Step 5.
Concepts are those �big� ideas that connect bits of in-
struction. While teachers hope their students will remem-
ber the details of a lesson, their greatest expectation is
that students will carry away the overarching concepts
that are important for future understanding.

Step 6 - Design Assessment and Instruction

As the Performance Planning Model indicates, instruc-
tion and assessment should be planned together. Teach-
ers should select and plan a series of varied activities for
students that will enable them to develop and demon-
strate the expected skills and knowledge for the instruc-
tional unit. As students engage in performance activities,
their work should be evaluated using specific, objective
criteria.

A key aspect of good instructional planning is for the
teacher to collect feedback continually so as to evaluate
the effectiveness of instruction. Through this feedback,
instruction can be improved over time. That is why a
feedback/evaluation loop completes the Performance
Planning Model.
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Physical Setting

Learning is hard work, and students must understand
that they are expected to expend significant effort to
achieve their learning goals. At the same time, it is the
teacher�s responsibility to ensure that the school provides
an optimal physical setting for students to engage in their
work of learning. Everyone works better in comfortable
surroundings. By attending to the physical aspects of the
classroom, teachers can reduce one barrier to students
learning well.

The following list can be used to measure the extent to
which students have an appropriate physical learning
environment.

� Extensive learning materials are available.
� There are distinct areas for individual, small group,

and large group activities; or these areas can be eas-
ily created.

� The classroom is continually modified to meet the
needs of students and the work being undertaken.

� The classroom is orderly; materials are organized and
easy to locate.

� Provision is made for students to work in quiet ar-
eas.

� Space is organized to encourage independence for
students to find materials on their own and take re-
sponsibility for equipment.

� Space is provided to display student work.

Physical and Emotional Needs of Students

Learning is a physiological brain activity that records vari-
ous stimuli received by the senses. The brain then stores
and processes this information. Certain conditions con-
tribute to high levels of brain functioning while others
interfere with the normal functioning of the brain in learn-
ing. Research has shown that the neurological activity of
the brain actually shuts down when these inhibitors oc-
cur. It is the teacher�s role to maximize good learning
conditions and remove learning inhibitors. There are sev-
eral excellent references on brain research in the Bibliog-
raphy in Chapter VII which can expand teachers� knowl-
edge of the classroom conditions that contribute to or
inhibit learning.

Student Needs

By attending to the physical
aspects of the classroom,
teachers can reduce one
barrier to students learning
well.
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Some of the negative conditions that inhibit learning are
fear, confusion, inconsistency, and frustration. Students
need a learning environment that is free of fear. They
should feel safe physically and emotionally. A school that
has a climate of unrest or tolerates verbal abuse and un-
ruly students cannot produce high levels of learning in
students.

Confusion leads to a shutdown of brain activity. Students
are most comfortable when there is a normal routine and
consistency in daily learning interactions and directions.
Frequent changes to these patterns interfere with learn-
ing. Teachers should establish consistent procedures for
students and then follow them. This does not mean that
instruction should always be routine; it means that
changes should be announced in advance so that stu-
dents are prepared for them.

Another factor that can lead to confusion is a lack of clar-
ity regarding expectations. Students do not learn well
when they are unsure about what they are supposed to
be doing. Teachers should set clear expectations and get
frequent feedback from students to ensure that students
are �on track� about the expectations for their work.

Inconsistent judgment or evaluation also inhibits learn-
ing. Students should find consistency in teacher judge-
ment as to what constitutes high-quality work or good
behavior. If a teacher is inconsistent in student evalua-
tion or gives the impression of being inconsistent, it will
inhibit learning.

Frustration in students comes from many of the factors
mentioned above and also from the perceived wasting
of time. When students lack the necessary materials or
resources to engage in a learning activity, they may dis-
engage themselves mentally from the process.

A condition that improves brain functioning is stimula-
tion.  One of the best methods of stimulating students is
by creating visually attractive and interesting classroom
displays. In addition to being varied and colorful, dis-
plays should spark interest and curiosity. By exploring
ways to connect their teaching to other experiences of
students, teachers can also stimulate learning.

Some of the negative conditions
that inhibit learning are fear,
confusion, inconsistency, and
frustration.

Stimulation improves brain
function.
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Teachers need to set conditions that trigger thinking in
students, first by explaining the expectations for learn-
ing and then by giving students the opportunity to think
and make connections in their own minds. Teachers typi-
cally ask questions in the classroom, but often don�t give
students adequate time to think and respond. Teachers
can improve student learning by posing thoughtful ques-
tions and extending their �wait time� to allow students
to think rather than jumping to supply an answer and
moving on to the next point.

Students need to feel a part of the learning in a class-
room. Teachers should plan activities that include par-
ticipation by students. Even with large classes, remem-
ber to maintain eye contact with students and make them
feel special and involved.

The respect and support of peers can greatly enhance
student learning. Likewise, �put-downs� are strong in-
hibitors to learning. By establishing a culture of peer sup-
port, teachers can promote greater learning.

Teachers must be knowledgeable about ideal learning
conditions and constantly alert to feedback from students
regarding new inhibitors that arise. Sometimes these con-
ditions are beyond the teacher�s direct control. In these
instances, the teacher must be an advocate for the stu-
dents and seek to have the issues addressed through ad-
ministrative decisions, funding, or policy.

Sometimes problems relating to the school environment
seem overwhelming, but focusing directly on the prob-
lem can lead to solutions. For example, in an urban middle
school, poor student climate was a significant problem.
One of the ways the school addressed it was to appoint
an assistant principal to oversee the school climate and
culture full time. Rather than being assigned to a group
of students, it was his charge to work across the school
to develop a positive climate. Over time, through a num-
ber of initiatives, school climate did improve significantly.

Students need to feel a part
of the learning.
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Student-centered learning means that classroom activi-
ties are conducive to maximum student engagement.
There are several key characteristics of student-centered
learning experiences:

� self-direction
� working with others
� flexible time
� intrinsic rewards
� application.

Self-direction

Students devote more energy to learning when they feel
they have some self-determination. The more that stu-
dents are able to select their own path of learning, the
greater the level of engagement and interest. Obviously,
it is not appropriate to switch to the extreme and give
students complete freedom to choose what they want to
learn at all levels. Certain learning objectives are required
of all students. But some self-determination in selection
of a learning activity is an excellent way to engage stu-
dents. This is where learning styles come into play. The
more that teachers are able to create conditions of self-
determination and let students take initiatives, the greater
will be the students� level of involvement and ultimately
their achievement.

Working with Others

While students are expected to develop individual com-
petence in school, one of the characteristics of student-
centered learning is to learn together. Working with oth-
ers allows for sharing of creative ideas, testing of solu-
tions, and feedback as to performance and achievement.
The more that teachers are able to structure joint learn-
ing activities, the more they will be able to increase the
engagement of students. The application of cooperative
learning techniques is very useful in increasing the scope
of learning in groups.

The more that teachers are able to
create conditions of self-determination
and let students take initiatives, the
greater will be the students� level of
involvement and ultimately their
achievement.

Student-Centered
Learning
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Flexible Time

One of the most difficult characteristics of student-cen-
tered learning to achieve is the flexible use of time. Al-
lowing more time does not mean simply extending time
on tasks for students. Some students need more time;
others need less. The challenge for teachers is to find
creative ways to allow each student to move at an indi-
vidual pace. This is difficult in classroom settings, but
many teachers have found ways to do this by structur-
ing varied instructional activities, with time devoted to
large group work, small group work, and individual
work. During individual time, some students can review
difficult material while others accelerate to more chal-
lenging tasks.

Once students become actively engaged in an interesting
activity, it is counterproductive to �ring the bell� arbi-
trarily and tell them to move on to the next activity. Again,
high levels of learning require more flexible use of time.

Intrinsic Rewards

Schools have long relied on external recognition systems,
primarily the use of grades, to quantify student achieve-
ment. However, grades are not sufficient to motivate high
levels of student learning. Teachers should also work to
help students develop the ability to derive satisfaction
from doing high-quality work. It is this sense of personal
goal setting, commitment, and satisfaction which will
drive individuals to continual learning.

Application

Application and practice are necessary aspects of stu-
dent-centered learning. Application of knowledge is an
objective of student achievement, but it is also a way to
practice and reinforce learning. Research consistently sup-
ports that practice and actual use of knowledge leads to
the greatest retention and learning. In addition, many
individuals have a preferred style of learning that involves
concrete, practical applications. Instruction that includes
a high degree of practice will result in higher levels of
achievement. Application needs to play an important role
in developing student-centered learning.

One of the most difficult
characteristics of student-
centered learning to achieve
is the flexible use of time.

Application and practice are
necessary aspects of student-
centered learning.
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Teachers should take a self-inventory of the way they
teach to be sure they are not contributing inhibitors to
learning. Doing a self-assessment is difficult. It is far more
comfortable to rationalize a behavior than to confront a
weakness and develop a strategy for change. The assis-
tance of peers can help with this, but, unfortunately, the
culture of most schools is that teachers �go it alone.�
There needs to be a greater expectation to work
collaboratively.

It is important to keep in mind how interrelated the world
around us is. A small change in a law or policy, the in-
vention of a new tool, or the extinction of some seem-
ingly insignificant plant or animal can have far-reaching
consequences of an unexpected nature and magnitude.

Education should increase students� understanding of the
interconnectedness of the world. Unfortunately, the tra-
ditional subjects and courses taught in U.S. schools are
separate and disconnected. As students move from class
to class and grade to grade, they are exposed to bits and
pieces of knowledge, but they are not taught how what
they learn in one class is related to another.

Although the real world uses knowledge in an integrated
form, the U.S. education system has broken it apart into
specialized studies. This fragmented approach is not an
effective way to prepare students for life beyond school.
The current structure of separate subjects:

� ignores some extremely important knowledge
� fails to show students the integrated nature of the

world
� disregards basic principles of learning
� has no built-in mechanism to adapt to change
� emphasizes information absorption rather than con-

struction
� lacks criteria for determining relative significance of

content.

Integrating subjects costs little�no new textbooks, no
additional equipment, no bureaucratic reorganization or
retraining of teachers. Often, all that is required is a change
of attitude and the willingness to restructure education

�If you don�t use it, you lose it.�

- Education Truism -

Interdisciplinary
Instruction
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so that it prepares students for life, not just for more school.
With a little vision of how skills are used outside the educa-
tional establishment, an interdisciplinary curriculum can be
put in place that is vastly superior to the current regimen of
separate curricula for subjects.

The ultimate objectives of education must be to provide stu-
dents with (a) foundation knowledge for dealing with the
real world, (b) skills to succeed in their various adult roles,
and (c) the ability to continue to learn. An interdisciplinary
curriculum is a more natural way to achieve these objectives
than the present curriculum. Unfortunately, the efficacy of
the interdisciplinary curriculum is not easily understood, es-
pecially by those whose perceptions of education have been
structured by traditional schooling.

The problem is not that an interdisciplinary curriculum re-
quires more effort to plan, but that it is different. It demands
a paradigm shift in thinking. Consider how long it took to
gain acceptance for the idea that sunrise was a consequence
of the Earth�s rotation rather than the sun�s movement, or
how long it took to �discover� genetic information and DNA.
When change in the familiar is threatened, people often re-
sist. They are greatly attached to their perceptions of how
things are �supposed to be.�

While the development of interdisciplinary learning experi-
ences is important, teachers often find it difficult to plan such
experiences because they have neither the information nor
the planning time. Textbooks and teachers� guides rarely
show relationships between subject areas.

Although teachers cannot change the content of textbooks
rapidly or directly, they can use a planning process that en-
courages the incorporation of cross-disciplinary ideas and
activities in instructional strategies. Most teachers have a par-
ticular subject-matter expertise, but they have also accumu-
lated knowledge and developed interests in other areas.
What�s more, they have access to other teachers with differ-
ent subject-matter concentrations. With these resources at
hand, teachers can construct lessons that help students un-
derstand important and interesting relationships between the
disciplines.

An interdisciplinary curriculum
is a more natural way to achieve
these objectives than the present
curriculum.
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Giving students opportunities to explore interconnections
among the subjects they are studying has many advantages.
Interdisciplinary instruction adds meaning and relevancy to
learning as students discover applications between disciplines.
New perspectives are developed which help students con-
struct a more integrated web of knowledge. This integrated
knowledge structure not only facilitates learning new infor-
mation, but also helps students appreciate the wealth of in-
formation and ideas they already possess.

One of the best strategies for bringing relevance to the class-
room is to think beyond the walls of the school to the re-
sources in the community. Communities offer a wealth of
opportunities for learning through application. Manufactur-
ing plants, retail and wholesale businesses, hospitals, local
government, and not-for-profit organizations are a gold mine
of technical reading materials, communication situations, sci-
entific phenomena, and problems in search of solutions. Teach-
ers can make direct visits or convene meetings of community
leaders to brainstorm ideas.

Some business leaders are willing to spend time in school
working with students to explain the application of skills or
to pose real-world problems for them to solve. Elected offi-
cials, service organization leaders, recent graduates, and se-
nior citizens can help to identify learning opportunities in the
community.

Schools can greatly enhance teaching and learning by creat-
ing partnerships with the community. Examples of partner-
ship activities include mentorships, experiential learning op-
portunities, and co-investigations, whereby students and com-
munity members solve community problems together.

To design an interdisciplinary lesson, begin by asking your-
self, �What are the primary pieces of information or the con-
cepts that I want my students to understand?� Often, inter-
disciplinary lessons do not concentrate on the mastery of spe-
cific skills. By their very nature, these lessons usually focus
on the application of skills and knowledge in new contexts.
For this reason, goals of interdisciplinary lessons will usually
involve helping students understand how the skills and knowl-
edge they possess can be combined to accomplish a task,
discover a solution, or explain a situation.

Interdisciplinary instruction
adds meaning and relevancy
to learning as students
discover applications between
disciplines.

Designing
Interdisciplinary
Instruction
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Select the content that will serve as the basis for instruc-
tion. Often, the content base is determined by the text.
There are times, however, when your goal necessitates
the use of ancillary materials. In either case, determine
the primary vehicle that will drive the instruction (e.g., a
work of art or literature, a scientific or mathematical prin-
ciple, an event or era in history).

Through talking with colleagues and brainstorming on
your own, identify events, discoveries, and writings
within other disciplines that relate to the primary con-
tent base in a meaningful way. At this point, you may
find it helpful to look at the table of contents in any text-
books you may be using. However, don�t discount your
own expertise, films or plays you�ve seen, books or maga-
zine articles you�ve read, and your life experience.

Determine the key points of intersection between disci-
plines which correspond to the established terminal goal
of instruction. As you investigate each cross-disciplinary
idea in more depth, keep your goal well in mind. It is
easy to become enthralled by the idea itself and lose sight
of the major instructional intent. Some ideas will prob-
ably need to be discarded, either because they are too
complex or because they do not fully address the goal.
Other ideas may be so compelling and enlightening that
you may want to revise the terminal goal to reflect new
insights you have gained.

Identify the prerequisite skills and knowledge that stu-
dents must possess in each discipline area. Interdiscipli-
nary instruction can fail if students lack knowledge of
key concepts within each discipline. Consider carefully
the skills students must have before they can accomplish
the objectives you have set forth. Sometimes, needed skills
or pieces of information can be taught rather quickly.
However, when this is not the case, it will be necessary
to revise the interdisciplinary content.

Formulate instructional strategies that will compel stu-
dents to combine their knowledge from several disci-
plines. Students are not used to activating their knowl-
edge in one discipline while studying another. For this
reason, it is important to develop activities that cross the

Interdisciplinary instruction
can fail if students lack
knowledge of key concepts
within each discipline.

The goals of interdisciplinary
lessons usually involve helping
students understand how the
skills and knowledge they
possess can be combined to
accomplish a task, discover a
solution, or explain a situation.
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boundaries of traditional disciplines in a purposeful way.
Conceptual mapping, in-class debates, group projects,
and a variety of discovery techniques are examples of
ways to accomplish this goal. As in all instruction, the
critical component of interdisciplinary lessons is active
and invested participation by students.

Understanding the human brain and how people learn is
useful for teachers in making decisions about what ac-
tivities will help students learn best.

In the brain, billions of cells combine with chemical pro-
cesses to record in memory or recall from memory sym-
bols, images, and physical responses. Over millions of
years, the brain has developed the process that makes
patterns and links out of all this information. Without
links between bits of information, we could not learn any-
thing new or recall earlier information. Everything would
be a separate experience. So, in order for any piece of
information to be stored in the brain, it must have a link
or connection.

By taking this notion of information links into consider-
ation, teachers can plan instructional activities that will
be effective in promoting student learning. There are three
major strategies for helping students make links for the
content they are learning:  practice, name content, and
construction.

Practice, the most natural strategy, is the way we learn to
survive as humans. Those things we repeat and rehearse
we remember. Application reinforces learning. New in-
formation will soon be forgotten unless the student has
an opportunity to use that information. A good example
is learning how to use complex computer software. The
knowledge gained in a training course is soon forgotten
unless the person has an opportunity to practice using
the skills. In planning any instruction, practice is an ex-
cellent way for a student to remember content.

The second major strategy is to name content. Practice is
not always efficient, because there may not be a chance
to use new skills or knowledge immediately. In formal
education, there are names and categories for content
knowledge. The whole manner in which people use words

There are three major strategies
for helping students make links
for the content they are learning:
practice, name content, and
construction.

Applying Brain
Research

In planning any instruction,
practice is an excellent way for
a student to remember content.
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and mathematical symbols is an efficient way to receive, pro-
cess, and remember information. Naming includes memori-
zation techniques, such as the use of mnemonics or visual-
ization, which enable students to process and remember vast
amounts of knowledge in short amounts of time. There are
also note-taking techniques that help students to record and
store new information. These naming conventions and study
skills are part of a process for helping students to store and
recall knowledge for future use.

The third strategy is construction. Practice can be impractical
at times, and naming is not effective with all students. In
learning by construction, students are given the opportunity
to develop their own links to the knowledge by �discover-
ing� that knowledge. Just as our ancestors explored their
world and learned what items were edible and where dan-
ger existed, so too can students explore their world through
carefully designed instruction. Not every student will make
the same links of information, as occurs in standard naming
techniques. But when those links are made, they will be more
lasting in the memory because each set of links that students
use is based upon their previous knowledge, so they will
remember these much better.

As an example, a teacher using the naming strategy to teach
about the associative properties in mathematics typically
gives students the term, defines it, and gives examples in
symbols:  x=a(bc) is equivalent to x=(ab)c. In contrast, a con-
struction approach might start with students solving a two-
digit multiplication problem in their heads. After the stu-
dents explain how they arrived at the answer, the teacher
would note that not all students followed the same sequence
of steps, yet each arrived at the correct answer. After stu-
dents �discover� that numbers can be multiplied in any se-
quence, the teacher can label this the commutative process.
Students will retain the links to this new knowledge because
it has been largely constructed from their own knowledge.

Instructional strategies are only one part of the equation for
effective learning. Instructional strategies chosen well and
executed well are necessary for student learning, but strate-
gies alone are not sufficient to yield student achievement.
There are three key elements that serve as the foundation to
student learning:

Keys to Effective
Learning
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• Instructional Strategies
• Curriculum Standards
• Teacher Behaviors

A metaphor for these key elements is the three-legged stool.
A stool with one or two legs is unstable. A stool with four or
more legs must have the legs be of equal length or the stool
will rock and be unstable. However, the three-legged stool
creates a solid support even if the legs are not perfectly equal
or if you try to use it on an uneven surface.

Instructional strategies are the process of teaching and curricu-
lum standards are the product of teaching. Exciting and inter-
esting strategies are of little use unless they lead to some-
thing. Strategies are meaningful only if there are clear expec-
tations for student standards to which students and teachers
are committed.

The third leg of the stool is teacher behavior. Learning is a
human process, greatly influenced by human characteristics.
Personal predilections and emotions can play an important
part in enhancing the quality of learning or creating insur-
mountable obstacles.

Schools are charged with the responsibility to support stu-
dents in some minimum measure of learning. Schools should
not be places that children just attend with no real goals for
accomplishment. The public expects students to benefit from
the school experience. In order to fulfill this responsibility,
schools need to make explicit what students should learn.
This leads to the need for learning standards.

When each teacher sets his or her own standards, those stan-
dards are idiosyncratic and therefore seem negotiable to stu-
dents. Students may regard more demanding teachers as
mean-spirited. After all, the teachers don�t have to require so
much, so why else would they? Students then try to negoti-
ate with these teachers to bring standards down�by failing
to do the homework, for example. Teachers with high expec-
tations must then expend valuable time and energy swim-
ming against the cultural tide of low expectations, trying to
cajole students to meet high standards.

Curriculum
Standards
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Common standards enable all teachers to provide consis-
tent, coordinated instruction that builds on what students
have learned in previous years. A single set of expectations
for what students should learn also helps to reduce some of
the pressures that work against academic rigor. Students
can�t complain that their schoolmates get to study easier ma-
terial or have to do less work.

For standards to support high achievement, they should:

� Be specific about what students are expected to learn, so
that teachers will interpret them consistently.

� Be coordinated at all grade levels and across all educa-
tional programs in order to stretch students to reach their
maximum potential.

� Offer an appropriate balance of academic rigor and �real
world� relevance. Education standards should not be an
arbitrary list of intellectual obstacles for students to over-
come. Standards can and should be connected to the ap-
plication of skills and knowledge. There is, however, a
body of foundation knowledge that students need to
know.

Education standards should be clear about what is to be
learned by students and how well it is to be learned. Stan-
dards should not seek to prescribe teaching methods, strat-
egies, or lesson plans. Standards are about the end goal, not
the means or process to get there.

The standards movement was born in the early 1990s in an
attempt to narrow the curriculum. Funding became avail-
able for subject-matter professional organizations to iden-
tify the most important skills in their content areas. By 1996,
standards documents had been developed and published in
no fewer than 12 subject areas.

These national standards provide schools and teachers a ref-
erence point for standards. However, these documents, taken
as a group, create a number of problems for educators who
attempt to use them as the cornerstone of their system rede-
sign or curriculum reform initiatives.  They take differing
approaches to standards development; they offer multiple

Common standards enable all
teachers to provide consistent,
coordinated instruction that
builds on what students have
learned in previous years.
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perspectives on standards within a subject area; and there is
too much content within and across content areas.

Schools and teachers need standards in order to set clear ex-
pectations for students and the community. State and national
standards are helpful, but they should not replace the need
to develop and agree upon standards within schools and  dis-
tricts.

Curriculum standards must come not only from groups of
national and state experts, but also from the local commu-
nity. Public schools need the support of the community if they
are to be successful. One way to build that support is to lis-
ten to the community in regard to suggestions about what
students need to learn. One resource developed by the Inter-
national Center to seek broad-based input from educators and
the community is a Curriculum Survey of Essential Skills.
The purpose of the Curriculum Survey is to enable school
districts to identify the most important content in English
language arts, mathematics and science in terms of the rigor
and relevance needed to prepare students for post-school,
real-world situations.

The typical U.S. curriculum contains an extensive number of
topics to be covered and leaves little time to teach students
the process skills required to apply their knowledge to prac-
tical, real-world situations and to succeed in today�s work-
place. The Curriculum Survey asks participants to select the
35 most important topics for students to learn in the three
content areas.

The lists of topics compiled for the survey were taken from
professional exit standards determined by the National Coun-
cil of Teachers of Mathematics (NCTM), the National Science
Teachers Association (NSTA), and the National Council of
Teachers of English (NCTE) as well as from various state
standards.

A key aspect of this survey is the participation of educators
and community members in identifying the content that is
essential. Reaching out to various constituents creates aware-
ness of the need for rigor and relevance throughout the com-
munity and promotes a sense of ownership of curriculum
reform initiatives.

Curriculum
Survey of
Essential Skills
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Survey findings are not intended to be used to eliminate low-
rated topics from the curriculum. Rather, the results are in-
tended to be a point of departure in discussing which En-
glish language arts, mathematics, and science topics are pri-
orities and to make the district aware of what the commu-
nity as a whole views as the most essential skills and knowl-
edge for high school graduates to have.

Key findings of the Curriculum Survey, whether using dis-
trict or national data, show that the top ranked topics are
consistently content-based or skill-based. The lower-ranked
topics are typically instructional strategies or techniques that
teachers have historically used to develop students� skills.
For example, the ability to �apply in writing the rules and
conventions of grammar, usage, punctuation, paragraphing,
and spelling� is universally rated a high priority as is �the
ability to gather, analyze, and synthesize information while
reading.� On the other hand, the ability to �contrast the read-
ing of a Shakespearean or other play with a live or filmed
performance,� �assess several works by the same author,�
and �use response journals to jot down ideas from reading
literary texts� consistently rank as low priorities. These lower-
ranked topics should be viewed as methodology or instruc-
tional techniques that can be used to teach skills such as the
ability to gather, analyze, and synthesize information while
reading or to use appropriate grammar, etc., in writing. In-
stead, instructional strategies (i.e., response journals, com-
paring novels, and reading Shakespeare) have become ends
in and of themselves rather than a means to an end. While
teachers can still use many of these strategies, they must
have a clear focus on the skills and knowledge students must
acquire. This survey points out the confusion between the
curriculum destination and the instructional strategy used
to reach that goal. Teachers need to select appropriate strat-
egies and activities that will enable students to achieve clear
curriculum goals.

While the results of the Curriculum Survey are interesting in
themselves, they also have the potential to open a discus-
sion on curriculum content, which can lead to higher student
achievement through curriculum reform. Using a commu-
nity outreach vehicle such as the Curriculum Survey as a
starting point, the International Center has assisted schools
to raise standards and ensure that their students get the edu-
cation they need for our technological, information-based

...top ranked topics are consistently
content-based or skill-based.
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society. The International Center does this by working with
district leadership to set the agenda for future staff develop-
ment work and to map out strategies for improvements in
curriculum and assessment.

Standards and instructional strategies alone are not sufficient
to achieve high levels of learning.  The behaviors of the adults
and peers who are part of the student�s world influence the
learning process. We need only to think about two different
students to realize the importance of human behavior. One
student experiences constant support and encouragement
from parents and teachers. The other is loaded with self-
doubt and uncertainty from overly critical parents and un-
caring teachers. These two students could be working to-
ward the same education goal. They could both experience
the same well-planned and stimulating instruction; however,
the learning that takes place is likely to be different.

Teachers can do little to influence the behaviors of parents
and peers outside of the school. But they can control their
own behavior and the behavior of students in the classroom.
Dealing with this behavior is part of what teachers must do
to create the third leg of a solid foundation for effective learn-
ing.

It is not the purpose of this kit to delve into human psychol-
ogy and the nature of the human needs which are satisfied
or thwarted by the actions of others. However, three behav-
iors cover much of what is involved in creating a supportive
culture for learning:  set clear expectations, provide encour-
agement, and give constructive criticism.

Setting Clear Expectations - One of the characteristics that
distinguishes humans as learners is our ability to communi-
cate expectations for learning and not just explore new expe-
riences randomly. Students reach higher levels of achieve-
ment when teachers constantly remind them of the expecta-
tions. More important is setting those expectations  high for
all students. Students and teachers frequently fall into the
trap of translating initial uneven levels of student achieve-
ment into the assumption that students initially are destined
to stay in the back of the pack. Keeping students focused on
the goals and exhibiting high expectations for all students is
an important teacher behavior.

Teacher
Behaviors
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Providing Encouragement - Learning new things naturally
gives rise to fear and doubt. Encouragement from others helps
students to overcome doubts and to take the risk to try new
things. There is real value in the learning process to have a
cheerleader constantly saying, �You can do it.� Teachers need
to exhibit confidence that their students are able to accom-
plish the learning goals.

Giving Constructive Criticism - No matter how well instruc-
tion is planned, understanding doesn�t occur instantly. Mas-
tery comes gradually and mistakes are made along the way.
These mistakes can be stepping stones to higher levels of
learning if they are pointed out in a positive way. Students
need feedback. This feedback steps beyond the encourage-
ment and provides an accurate and honest assessment of
progress. This can be positive if it includes not only a judg-
ment of whether learning has been achieved but also sug-
gestions for improvement.

Feedback, or instructional reinforcement, is an essential part
of instructional technique. A student needs to know that she
or he is successful in order to feel successful. Teachers de-
velop routines for devising ways to provide constant feed-
back to students. Effective use of feedback can increase pro-
ductive behavior, minimize behavior problems, and increase
focus on the learning task.

Feedback provides students with verbal, symbolic, tangible
or other rewards for desirable academic performance or ef-
fort at the classroom level. This definition includes:

� Praise (and other verbal reinforcement) for correct an-
swers during discussions; improved test scores; and ac-
curate projects, worksheets, homework.

� Symbolic rewards such as gold stars, stickers, work
posted on bulletin boards, names in public relations docu-
ments.

� Token rewards such as points or chips which contain
value only in reference to their redemption capabilities.

� Activity rewards such as participating in a special class
outing, going on field trips, having free time, being able
to spend more time on a computer.

Providing
Student Feedback
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Importance of Feedback

Learner feedback should be maximized. Feedback reduces
uncertainty and increases coping abilities while lowering
adrenaline stress responses. Even in the absence of control,
feedback has value (Hennessy, King, McClure, and Levine
1977). The brain is designed to operate on feedback, both
internal and external. What is received at any one brain level
depends on things that have already happened. The brain
decides what to do based on what has just been done. With-
out this feedback system, learning would not be possible.

Types

Intrinsic Feedback�When the feedback comes from inside
the task or job, it is intrinsic. It is inherent in the task and
obtained immediately through the senses. A person�s inabil-
ity to balance an account would be an example of intrinsic
feedback.

Extrinsic Feedback�This feedback is outside the task or job.
It does not originate in the task and sometimes it is immedi-
ate; however, often it is delayed. An example of this would
be quarterly sales figures and bonuses.

In instructional settings, learners need to know how to iden-
tify and use intrinsic feedback. Students need opportunities
to reflect upon their work; part of this process involves self-
recognition of the accuracy and quality of their performance.
Facilitating this type of student reflection encourages intrin-
sic feedback.

Extrinsic feedback should be given as quickly as possible.
Learners require more extrinsic feedback than individuals
who have gained competency or mastery. Extrinsic feedback
is required to learn knowledge, skills or attitudes. An ex-
ample of this is the instructor�s response to a learner:  �That�s
correct; you are doing a fine job.�

Learners aim toward mastery. However, to reach mastery, a
learner needs to be able to demonstrate mastery level perfor-
mance without extrinsic feedback. This mirrors real-world
performances, where all too often individuals have to learn
how to obtain and use extrinsic feedback themselves. Skilled
performance includes the ability to anticipate the requirements

�Successful experiences in
school are likely to result in a
positive academic self-concept.
The individual strives desper-
ately to secure some assurance
of his self-worth��

      - Bloom -
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of a task or situation and to use intrinsic and extrinsic feed-
back to personal advantage.

Effects on Academic Achievement

Research findings indicate a direct correlation between rein-
forcement and academic achievement.  Findings include:

� Acknowledging correct responses is positively related to
achievement.

� Feedback is most effective when related to students�
goals.

� Instructional reinforcement alone produces achievement
benefits equal to those produced by a combination of
instructional and behavioral feedback.

Verbal Reinforcement

Verbal reinforcement is a common part of teachers� vocabu-
lary that could be used to better advantage. Many classroom
opportunities pass without using this powerful stimulus to
learning. To be effective, verbal reinforcement should be pre-
cise; appropriate; and shift from frequent to intermittent as
the learner becomes more skilled at the task.

Precise�The verbal reinforcement should specify exactly
what the learner has done well. Video games and comput-
ers give specific feedback, as does peer editing of a student�s
written report. Teachers need to be as specific in their feed-
back. �Good work,� �Nice start� are too vague. For a learner
to respond to feedback, it needs to specify exactly what the
learner has done that merits praise. For example, �Your use
of adjectives to describe the fear and anxiety of the charac-
ters, particularly in the first three paragraphs, is excellent.
Through your use of language, the reader is experiencing
the same fear and anxiety of the characters.�

Appropriate�Only appropriate use of reinforcement works.
If a student doesn�t want feedback, it�s not reinforcing. Some-
times students may find praise in front of others embarrass-
ing. A middle school athlete who is praised for his fine pen-
manship may take painful kidding by his friends. More ap-
propriate feedback for this student might be to correlate the
skillful motor coordination found in fine handwriting to co-
ordination demonstrated by the student in sports.

To be effective, verbal
reinforcement should be
precise and appropriate.
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Knowledge of Results

Knowledge of results should be specific and timely. A teacher
who gives prompt, complete feedback is showing students
that he/she respects their efforts and values their work. Ex-
plicit feedback should be given to students as rapidly as pos-
sible after student work is completed. Feedback has opti-
mum corrective impact when it is given immediately or very
soon thereafter. It has maximum communicative effect when
it is both specific and complete. A good example of the speedy
delivery of knowledge of results is when students finish a
worksheet or written exercise and they receive the answers
displayed on an overhead or in printed form. Students can
correct their own work immediately and  ask the teacher clari-
fying questions. Another example would be providing stu-
dents with answer books or keys to exercises.

Just telling students how they are doing at some later time  is
not sufficient reinforcement. What becomes powerful in learn-
ing is  feedback that is rapid, specific, and complete. Com-
puter games are a good example of this; they give instanta-
neous knowledge of results. Teachers who give students feed-
back soon after they perform and build in opportunities for
students to self-correct or discover what needs to be done to
improve are providing effective knowledge of results. Stu-
dents get powerful messages from teachers� responses and
messages that can easily influence the quantity and quality
of the student�s participation in learning.

The Effects of Praise

Several researchers have found a correlation between teacher
praise and increased student achievement. Brophy and
Evertson conclude:

�a student who is accustomed to success, expects
success, and is capable of achieving success with rea-
sonable effort tends to respond well, at least in terms
of improved achievement, to chiding criticism for fail-
ure that results from lack of effort or persistent appli-
cation of skills. In contrast, the student who is accus-
tomed to failure, expects failure, and has difficulty
mastering something even if he/she persists long and
hard is much more likely to be positively affected by
encouragement and praise, and more likely to be nega-
tively affected by criticism. (pp. 91-92).

Explicit feedback should be
given to students as rapidly
as possible after student
work is completed.

Students get powerful
messages from teachers�
responses ...

Learning from Teaching:
A Developmental
Perspective

Brophy and
Evertson&
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Elaborate teacher praise is not effective in promoting greater
student achievement. Simple praise is effective. This is es-
pecially true if the praise is directly related to the task at
hand. Superficial attempts at praise are ineffective while
genuine praise enhances achievement. Teacher praise is more
effective than peer praise. Also, research findings indicate
that giving praise brings greater gains for students from low
socioeconomic families and for students with low academic
ability.

The Effects of Criticism

Corrective feedback to an answer that is wrong contributes
to the learner�s ability to stay focused on the learning. Deal-
ing with unsatisfactory responses is not easy. However, it is
better to tell a student that he/she is wrong than to ignore
the answer. It is even better to provide students with the
correct response rather than just simply indicate a wrong
answer. A teacher needs to use criticism cautiously. Strong
words of disapproval and criticism are not effective in pro-
moting academic achievement. Mild criticism does correlate
with achievement. However, its effectiveness depends upon
the nature of the learning task. There appears to be no evi-
dence that a teacher should avoid telling students that they
are wrong; however, teachers who use a great deal of criti-
cism appear consistently to have classes where students
achieve less.

Use of Student Ideas

Another type of feedback is the teacher�s acceptance and
use of student ideas. This type of feedback takes various
forms:

� acknowledging the student�s ideas by repeating what
has been expressed

� modifying the student�s ideas by rephrasing them
� applying the student�s ideas by using them to draw

an inference or take students to the next step
� comparing the student�s ideas by drawing relation-

ships between the student�s thoughts and those of
another student or the teacher

� summarizing the student�s ideas for clarification.

Superficial attempts at praise
are ineffective while genuine
praise enhances achievement.
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Too few research studies have focused on the effectiveness
of the use of student ideas on subsequent learning to draw
firm conclusions. Those studies that have been done indicate
this instructional strategy is beneficial to learning. Thus, we
can conclude that the strategy of using student ideas may be
effective in encouraging academic achievement.

Guidelines for Effective Instructional Feedback

The following guidelines are beneficial for classroom feed-
back:

� Feedback is essential to the acquisition of intellectual and
motor skills. It is also essential for developing positive
attitudes.

� Feedback should be brief. It should be specific, factual,
and direct.

� Feedback should be given within an appropriate time pe-
riod. It does not have to be immediate but feedback should
occur before the same behavior is repeated.

� Avoid giving feedback to a learner when he/she is in the
middle of performing a task. This may interfere with learn-
ing.

� Learners need to observe and use feedback that is intrin-
sic in the task or situation. This will help to maintain mas-
tery.

Some Teachers� Thoughts on Feedback

Teachers indicate that many positive reinforcers have worked.
Some of these are:  a wink, a smile, saying, �I�m proud of
you.� Others include writing �Great job� on test papers or
putting stars and stickers on papers. Another tried-and-true
method is to give a treat to students who perform well or
behave appropriately. Many teachers exempt students from
quizzes or assignments as a means of reinforcing completion
of satisfactory work.

Another approach involves teachers rewarding students for
doing things they might not want to do with activities they
do like. An example of this would be promising to let the
student play computer games or do a special art project when
work is finished.

Feedback is essential to the
acquisition of intellectual
and motor skills.
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How Important Is Feedback?

Research findings clearly indicate that instructional reinforce-
ment has a positive effect on students� academic achieve-
ment. Findings show that on-task behavior increases when
students are given feedback for learning; feedback is also
related to positive attitudes toward learning, toward par-
ticular subjects, and toward teachers. The correlation between
feedback and learning is too great to be ignored. Feedback
has a definite, influencing place in instruction.

The correlation between
feedback and learning is
too great to be ignored.
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III. Using
Instructional
Strategies

The instructional strategies described below can be ef-
fective in developing more rigorous and relevant instruc-
tion. These strategies can help motivate students to
achieve at higher levels.

When introducing new material, brainstorming is a good
way to involve students. It is also a way for students to
suggest solutions to problems. Generating vast amounts
of information which may or may not have some connec-
tion to the topic and then sorting out that information is
an engaging learning process. Brainstorming stimulates
thinking and allows students to participate without the
anxiety of coming up with the right answer. Brainstorm-
ing is an effective technique to begin a discussion at any
time on any topic; the ideas can then be further refined.

One organizational technique that has proved its success
is collaborative classrooms, where students work coop-
eratively in groups. Cooperative groups are very effec-
tive for problem solving and inquiry, but working well
in a cooperative group requires preparation and prac-
tice. Students who are used to traditional teacher-cen-
tered instruction are often uncomfortable and lack the
skills to work successfully in a group. Teachers should
review the literature and suggestions of other teachers
on how to use cooperative groups effectively for high-
level learning. Cooperative learning is a great deal more
than �group work.�

Demonstrations are opportunities for students to gain
new information through direct observation. Frequently,
tasks or the manipulation of materials and objects are
best explained to students through physical demonstra-
tions by the teacher, another student, or a recognized
expert in the area or through the use of video materials,
graphic and pictorial representations, etc. Demonstrations
are usually followed by student replication and practice.

Definitions

Brainstorming

Cooperative
Learning

Demonstration
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Guided practice is a general term for the work that most
often goes on in the classroom. In mathematics, for ex-
ample, the teacher may introduce a new math operation,
demonstrate its use through one or two examples, and
then give students additional problems on which to prac-
tice the operation. Typically, the teacher provides indi-
vidual guidance to students in making sure they follow
the steps. Working during class time is an effective way
for students to review and practice new information un-
der the guidance of an instructor. For students, a natural
extension of reviewing new material under teacher di-
rection is engaging in practice at an independent time
and location. Most homework falls in this category. Stu-
dents respond to questions or solve routine problems to
reinforce concepts or skills.

Inquiry is a technique that engages students in posing
their own questions around an instructional topic. Teach-
ers often stimulate this by creating an intriguing investi-
gation, which can be a unique observation, a demonstra-
tion, or questions posed to students. Then students are
encouraged, usually in cooperative teams, to make ad-
ditional observations and pose questions. With the
teacher�s guidance, students are led to a significant un-
derstanding of the topic. Teachers can stimulate discus-
sion through asking thoughtful questions and challeng-
ing students to think and form their own opinions.

Recent advances in instructional technology, including
multimedia and three-dimensional images, are creating
a new form of instructional technique. Complex branch-
ing programs provide a choice of learning paths and en-
able  tailoring of programs to student questions or inter-
ests. This high degree of visual reality and interactivity
offers students an opportunity to develop a depth of
understanding of complex concepts in a much shorter
time than would be possible through traditional instruc-
tion. A virtual reality science simulation, for example,
can allow students to explore the structures and cells of
plant life in three dimensions instead of studying dia-
grams in a textbook. Interactive instructional technology
provides a unique way to motivate students to high lev-
els of skills and knowledge.

Instructional
Technology

Inquiry

Guided
Practice



©  International Center for Leadership in Education, Inc. Using Instructional Strategies - 3

How to Teach for Rigor and Relevance

There still is an important role for providing information
directly through a presentation or lecture.  Teachers have
knowledge they can and should present to students.  Lec-
tures are most effective when they are well organized,
accompanied by audiovisual materials, and backed up
with references to other sources of information. A varia-
tion on providing direct instruction through lecture is to
invite guest presenters or to use lectures via video or a
distance learning system. While lectures are efficient in
use of time and inexpensive, they are one of the least
engaging methods of instruction.

Memorization still has a place in school.  Students should
understand that some information is most efficiently ac-
cessed through direct recall rather than by looking it up
in a reference source. There are many techniques for re-
membering information, and students should be guided
in developing techniques to memorize information. Some
students learn information by using mnemonic devices
in which they connect key information, such as making
the first letter in a series of words into a new word that is
easy to remember.  Students can also use visual images
to memorize information.

In traditional practice, the complement to teacher lectures
is student note-taking. A benefit of note-taking is that the
writing process reinforces students� understanding of in-
formation. Students who develop the skill of organizing
logical notes have created a useful reference for more
advanced work or to prepare for examinations.  A varia-
tion on note-taking in outline form is to record informa-
tion in free-form diagrams to show connections between
items and to use graphics and symbols to represent in-
formation. When compatible with students� individual
learning styles, graphic organizers can be very helpful
for recording and reinforcing information.

Oral presentations by students are an effective way to
reinforce concepts. Students are required to organize
ideas and express them in their own words. Oral presen-
tations or exhibitions combined with other student work
help to develop this important language arts skill and
become good culminating activities for students to dem-
onstrate learning.

Lecture

Memorization

Note-taking /
Graphic
Organizers

Presentations/
Exhibitions
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Problem-based learning allows students to develop and
exercise problem-solving skills during a real problem or
investigation. The teacher�s role is to guide students as
they search for solutions. Students work individually and
in groups to make observations, conduct interviews, re-
view reports, and make recommendations. Problem-
based learning activities allow students to assume the
roles of real-world professionals. The problems also help
students see the connections between various content
areas. Problem-based learning allows students to study
interdisciplinary material that is organized around a com-
mon goal.

Project design activities require students to integrate their
skills and knowledge to create their own work, as indi-
viduals or in a group. The project might be literary or
artistic. Students might also engage in engineering de-
sign, where they are required to create a product or de-
vice to meet a particular need or specification. Technol-
ogy projects are excellent vehicles for integrating and
applying mathematics and science knowledge as well as
English Language Arts skills to explain their design.

Research activities do not lend themselves to short, simple
solutions. They require students to locate and retrieve
information from several sources, including library ref-
erences, text, other individuals, and electronic databases
via the Internet. The end product of the research is often
a written report that summarizes information gained
through research.

Simulation/Role-playing is a teaching strategy that is by
definition real world. In this type of activity, the teacher
replicates the way skills or knowledge are used outside
of school.  Simulations may be used to initiate student
interest, for skill building, or as a culminating activity
following extensive student research. Simulations range
from simple role playing to complex computer programs
software.  Simulations that require a great deal of time
and effort to create are often available as commercial
simulation games and activities. Computer-based simu-
lations offer excellent learning opportunities.

Simulation/
Role-playing

Research

Project Design

Problem-based
Learning
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A Socratic seminar is a strategy that combines the ele-
ments of teacher questions, inquiry and discussion.  It is
named for the Greek philosopher Socrates, who taught
only through questions.  Students work in small groups
arranged in a circle to aid discussion. All students have
completed the same prior reading. The teacher acts as
the facilitator by asking a provocative question. The semi-
nar proceeds as a discussion around key issues, with
the teacher asking probing questions as needed.

Effective use of questions can stimulate significant think-
ing by students.  Rather than simply conveying factual
information and expecting students to remember it,
teachers can greatly reinforce students� connections with
new information by asking them to think about that in-
formation in a different context. To introduce ecosys-
tems, for example, teachers can pose �what if� questions,
such as:  What if there were no plants? What if certain
animal species did not exist? What if all the ice at the
North Pole melted? This type of question stimulates
thinking and allows students to approach fundamental
concepts, ideas, or information from a new perspective.

Recently there has been great interest in using the work-
place for  learning. By engaging in real-world tasks that
may require communication or designing a product, stu-
dents have an opportunity to use language skills, cre-
ativity, higher order thinking skills, and previous knowl-
edge of math and science. Work-based learning activi-
ties are very engaging for students and can excite them
about learning for the first time. Work-based learning
requires extensive planning to make sure students are
not doing simple routine work but rather are engaged
in activities that relate to the learning objectives.

There are many other strategies that teachers use to cre-
ate learning opportunities for students. The 17 strate-
gies selected as primary techniques are used frequently,
but they are not the entire universe of instructional strat-
egies.  Teachers will use other means to create learning
situations.  Several of these strategies deserve acknowl-
edgment and are described below.

Work-based
Learning

Teacher
Questions

Socratic
Seminar

Additional
Strategies



©  International Center for Leadership in Education, Inc.Using Instructional Strategies - 6

Instructional Strategies

Literature.  Literature is closely aligned with English lan-
guage arts instruction. Many English teachers would iden-
tify literature as the content of what they teach. One pur-
pose of teaching literature is to develop in students the
satisfaction of reading for personal pleasure. Furthermore,
through literature, students acquire information about
people, history, cultures, and society. Through literature,
students develop thinking skills of analysis, inquiry, logic,
and recall. By reading great literary works, students are
exposed to the effective use of language and techniques
such as metaphor, alliteration, and symbolism.

Writing.  Writing is an effective way for students to or-
ganize their knowledge and to reinforce concepts. In writ-
ing, students are required to review material and express
it in their own words. This means that writing is also an
effective way to measure student understanding. The
length of writing can vary from a one-paragraph response
to a test question to multi-page research reports incor-
porating a considerable amount of information. A writ-
ing technique that is used to encourage students to re-
flect upon an experience is a journal. Journals can also be
used for evaluation. When students engage in out-of-
school activities, such as field trips or career explorations
that have a direct connection to learning, the journal of-
fers a way for the teacher to observe what the student
has learned.

Creative Arts.  In schools, the creative arts are generally
viewed as a separate discipline in which students can
develop skills related to artistic productions or perfor-
mances. There are skills and knowledge unique to the
creative arts, however, the arts can also be an instruc-
tional strategy for developing skills in other areas of the
curriculum. Music helps to reinforce mathematics con-
cepts. Different types of music cannot be appreciated un-
less a student understands the historical and cultural ori-
gins of the music.  Dramatic plays and musicals improve
language use.  Many areas of the visuals arts and work-
ing with materials require students to learn aspects of
materials science, chemistry or physics. Arts are a won-
derful integrating strategy that nurtures students� indi-
vidual talents but also help students learn through appli-
cation.
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Effective use of many of the strategies require changes in
the traditional roles of the teacher and the student. One
way to help understand the strategies is to consider the
roles the teacher and student play. The following chart
illustrates the role of teacher and student for each strat-
egy.

Changing
Roles
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Changing Roles
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Changing Roles,  continued
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The instructional strategies can be related to the quadrants
of the Rigor/Relevance Framework. In the following chart,
each strategy is rated as to its appropriateness for each of
the four quadrants.
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EFollowing this introduction, each of the 17 strategies is dis-

cussed in a separate section. On the first page of each strat-
egy is an icon depicting the Rigor/Relevant Framework. In
each quadrant is a star. The size of the star indicates the
relative appropriateness of that strategy for each level of
learning. The larger the star, the more appropriate the strat-
egy.  The largest star corresponds to three stars on the
chart.

The appropriateness of a strategy in individual situations de-
pends matching characteristics of the strategy, the learner,
and what needs to be learned. Teachers should be familiar
with all strategies so they can confidently select the best strat-
egy for the right situations.

While each strategy is described independently, the strate-
gies are rarely used independently. When creating instruc-
tional units, teachers will select several strategies. For ex-
ample a lecture may precede a demonstration and ultimately
lead to a problem-based exercise. Keeping in mind the
strengths of each strategy will help to create effective instruc-
tional experiences.

Rigor/Relevance
Framework

Selecting
Strategies
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Instructional Strategies and the Rigor/Relevance Framework

Key    ★★★ Ideal Strategy    ★★ Appropriate Strategy    ★ Least Appropriate Strategy
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CtnardauQ

noitacilppA
BtnardauQ

noitatpadA
DtnardauQ

gnimrotsniarB ★★ ★★★ ★ ★★★

gninraeLevitarepooC ★★ ★★ ★★★ ★★★

noitartsnomeD ★ ★ ★★★ ★★

ecitcarPdediuG ★★★ ★★ ★★ ★

yriuqnI ★ ★★★ ★★ ★★★

ygolonhceTlanoitcurtsnI ★★ ★★★ ★★★ ★★★

erutceL ★★★ ★★ ★ ★

noitaziromeM ★★★ ★★ ★★ ★

cihparG/gnikat-etoN
srezinagrO

★★ ★★ ★★ ★★

snoitibihxE/snoitatneserP ★ ★★ ★★ ★★★

gninraeLdesab-melborP ★★ ★★ ★★★ ★★★

ngiseDtcejorP ★ ★ ★★★ ★★★

hcraeseR ★★ ★★★ ★ ★★★

gniyalp-eloR/noitalumiS ★★ ★★ ★★★ ★★★

ranimeScitarcoS ★ ★★★ ★ ★★★

snoitseuQrehcaeT ★★ ★★★ ★ ★★★

gninraeLdesab-kroW ★★ ★★ ★★★ ★★★
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Instructional Strategies

One of the factors to consider in selecting strategies is
student learning styles.  Certain instructional strategies
are more effective with particular learning styles. When
matched with student�s learning style, these strategies
can help the student achieve expected standards. Four
broad categories of learning styles are listed below.

Concrete-Sequential learners respond to well organized
instruction that requires them recall and construct cor-
rect responses.

Abstract-Sequential learners respond to collaborative in-
struction that requires them analyze information and ex-
plain answers.

Concrete-Random learners respond to opportunities to
be creative and design products and individual responses.

Abstract-Random learners respond to creative learning
activities that emphasize brainstorming and role play-
ing.

In the following chart, each strategy is rated as to it use-
fulness for each of the four learning styles.

Learning
Styles
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Instructional Strategies and Learning Styles

Key     ★★★ Ideal Strategy    ★★ Appropriate Strategy     ★ Least Appropriate Strategy
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gniyalP-eloR/noitalumiS ★ ★ ★★ ★★★

ranimeScitarcoS ★ ★★★ ★ ★★

snoitseuQrehcaeT ★★★ ★★ ★★ ★

gninraeLdesab-kroW ★★ ★ ★★★ ★★



©  International Center for Leadership in Education, Inc.Using Instructional Strategies - 14

Instructional Strategies

Various types of assessments are used to measure what a
student knows and is able to do. Learning through a par-
ticular instructional strategy is best measured by an assess-
ment type that parallels the strategy. A conscious effort to
mirror instruction in assessment will enhance the student�s
ability to perform. The following chart correlates the instruc-
tional strategies to their most appropriate form of assess-
ment. Each of the strategies is matched to eight most fre-
quently used types of assessment.

Types of Assessment

• Multiple Choice
• Constructed Response
• Extended Response
• Process Performance
• Product Performance
• Portfolio
• Interview
• Self-reflection

Assessment
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Key     ★★★ Ideal Strategy     ★★ Appropriate Strategy     ★ Least Appropriate Strategy

Instructional Strategies and Assessment
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Instructional Strategies

A continuing debate centers on whether technology is the
panacea that will help many students learn at higher levels
or an exciting fad that is a temporary distraction from the
real process of learning. The potential is there for either out-
come. The degree to which technology has positive impacts
on learning, depends on the way it is applied in the class-
room and beyond. Implementation decisions and staff de-
velopment will determine the positive or negative impact of
technology.

When used effectively, technology offers exciting possibili-
ties for expanding learning beyond what schools have taught
before. Technology accommodates various learning styles.
Technology puts vast amounts of knowledge at students� fin-
gertips. Data bases on every subject imaginable are made
available for study in all curriculum areas. Encyclopedias
and complete collections of literary works on compact disk
and telecommunication satellite links expand the walls of
classrooms into the world.

Technology offers students a chance to delve deeply into sub-
jects. Greater accessibility to information gives students the
opportunity to gather data easily and analyze and synthe-
size it in new ways. Students can manipulate data to iden-
tify those portions that are relevant to their needs. They can
integrate data from one subject area to another and use the
information to enhance their understanding.

Technology provides teachers a tool to create their own teach-
ing materials, to go beyond what�s in the textbook and use
alternate resources, and to reorganize information in new
ways. Students can also manipulate and reorder what they
learn, giving them greater control over their learning.

Technology links curriculum with real-world experiences
both inside and outside the school. Using telecommunica-
tions and computer networks, students can work together
in cooperative learning situations to help solve real prob-
lems, tying their education to real-life situations and giving
them invaluable learning experiences.

There are many ways that versatile powerful information
technology can be used to enhance any of the instructional
strategies. The following chart lists a few ways that educa-
tion technology can be used in each of the strategies.

Use of
Technology
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Instructional Strategies and Educational Technology
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Instructional Strategies and Educational Technology, continued
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A.

Workshops

Professional development is the key to achieving rigorous and relevant
learning in the classroom. This Resource Kit contains everything needed
to conduct 20 90-minute staff development sessions. The modular approach
allows for flexible creation of professional development workshops.

1. Using the Rigor/Relevance Framework
2. Instructional Planning
3. Selecting Instructional Strategies
4. Brainstorming
5. Cooperative Learning
6. Demonstration
7. Guided Practice
8. Inquiry
9. Instructional Technology
10. Lecture
11. Memorization
12. Note-taking/Graphic Organizers
13. Presentations/Exhibitions
14. Problem-based Learning
15. Project Design
16. Research
17. Simulation/Role-playing
18. Socratic Seminar
19. Teacher Questions
20. Work-based Learning
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Using the Rigor/Relevance
Framework

Workshop
1

This session covers the use of the Rigor/Relevance
Framework.

Presentation on the following topics:

� Overview Rigor/Relevance Framework

� Research on International Standards and Assessment

� Unique Characteristics of the Rigor/Relevance
Framework

� Uses of the Rigor/Relevance Framework

� Application Model

� Knowledge Taxonomy

Activities

1. Determining Levels of Rigor and Relevance

2. Rigor and Relevance Challenge

1 2 3 4 5

Application

Knowledge

1

2

3

4

5

6

Rigor/Relevance Framework

K
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L
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G
E

A P P L I C A T I O N

A B

DC

Acquisition Application

AdaptationAssimilation

Rigor/Relevance Framework

Rigor/Relevance Framework

1.  Awareness

2.  Comprehension

3. Application

4.  Analysis

5.  Synthesis

6.  Evaluation

1.  Knowledge in one discipline

2.  Application within  discipline

3.  Application across  disciplines

4.  Application to real-world  
predictable  situations

5.  Application to real-world 
unpredictable  situations

Knowledge
Taxonomy

Application 
Model

Rigor/Relevance Framework

Rigor/Relevance Framework



©  International Center for Leadership in Education, Inc.

How to Teach for Rigor and Relevance

Instructional Planning

Workshop
2

This session covers the use of the Rigor/Relevance Frame-
work in instructional planning.

Presentation on the following topics:

� Performance Planning Model

� Curriculum Planning Factors

� Planning Steps

� Student Needs

� Applying Brain Research

� Interdisciplinary Instruction

Activities

3. Developing Instructional Plans

4. Put It In Writing!
Planning Steps

➋ Definition of instructional unit

➋ Levels of expected student
knowledge and performance

➋ Student work

➋ Content knowledge

➋ Essential questions / concepts

➋ Assessment and instruction

Rigorous and Relevant Instruction

Planning
Steps

Curriculum Standards

Content Knowledge

Effective Instruction

Goal Assessment Practices

Community Expectations

Self Knowledge

Student Knowledge

Factors in Planning

Curriculum
Planning

Steps

Assessment

Instruction

Performance Planning Model

Feedback/
Evaluation

Planning Steps
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Selecting Instructional Strategies

Workshop
3

This session covers the selection of teaching strategies using
the Rigor/Relevance Framework.

Activity

5. Strategies for Rigor and Relevance

Presentation on the following topics:

� Description of Each Strategy

� Relationship between Effectiveness of Each Strategy and
Rigor/Relevance Framework

� Matching Strategies to Learning Styles

� Matching Strategies to Assessments

� Use of Technology in Each Strategy

Activity

6. What is Your Style?

StrategiesStrategies

l Brainstorming

l Cooperative Learning

l Demonstration

l Guided Practice

l Inquiry

l Instructional
Technology

l Lecture

l Note-taking/Graphic
Organizers

l Memorization

l Presentations/Exhibitions

l Research

l Problem - based learning

l Project Design

l Simulation

l Socratic Seminar

l Teacher Questions

l Work - based Learning

Selection of
Strategies
Based on
Rigor/
Relevance
Framework

Strategy
Acquisition

Quadrant A

Assimilation

Quadrant C

Application

Quadrant B

Adaptation

Quadrant D

Brainstorming ÍÍ ÍÍÍ Í ÍÍÍ

Cooperative Learning ÍÍ ÍÍ ÍÍÍ ÍÍÍ

Demonstration Í Í ÍÍÍ ÍÍ

Guided Practice ÍÍÍ ÍÍ ÍÍ Í

Inquiry Í ÍÍÍ ÍÍ ÍÍÍ

Instructional Technology ÍÍ ÍÍÍ ÍÍÍ ÍÍÍ

Lecture ÍÍÍ ÍÍ Í Í

Memorization ÍÍÍ ÍÍ ÍÍ Í
Note-taking/Graphic

Organizers ÍÍ ÍÍ ÍÍ ÍÍ

Presentations/Exhibitions Í ÍÍ ÍÍ ÍÍÍ

Problem-based Learning ÍÍ ÍÍ ÍÍÍ ÍÍÍ

Project Design Í Í ÍÍÍ ÍÍÍ

Research ÍÍ ÍÍÍ Í ÍÍÍ

Simulation/Role Playing ÍÍ ÍÍ ÍÍÍ ÍÍÍ

Socratic Seminar Í ÍÍÍ Í ÍÍÍ

Teacher Questions ÍÍ ÍÍÍ Í ÍÍÍ

Work-based Learning ÍÍ ÍÍ ÍÍÍ ÍÍÍ

Matching
Strategies
to Learning
Style

Strategy
Concrete-

Sequential

Abstract-

Sequential

Concrete-

Random

Abstract-

Random

Brainstorming Í ÍÍ ÍÍ ÍÍÍ

Cooperative Learning Í ÍÍÍ ÍÍ ÍÍ

Demonstration ÍÍÍ ÍÍ ÍÍ Í

Guided Practice ÍÍÍ ÍÍ ÍÍ Í

Inquiry Í ÍÍ ÍÍ ÍÍÍ
Instructional

Technology
ÍÍ ÍÍ ÍÍÍ ÍÍ

Lecture ÍÍÍ ÍÍ Í Í

Memorization ÍÍÍ Í ÍÍ Í
Note-taking/Graphic

Organizers
ÍÍ ÍÍ ÍÍ ÍÍ

Presentations/Exhibitio-

ns
ÍÍ ÍÍ ÍÍ ÍÍÍ

Problem-based

Learning Í ÍÍÍ ÍÍÍ ÍÍ

Project Design ÍÍ Í ÍÍÍ Í

Research ÍÍ ÍÍÍ ÍÍ Í
Simulation/Role

Playing
Í Í ÍÍ ÍÍÍ

Socratic Seminar Í ÍÍÍ Í ÍÍ

Teacher Questions ÍÍÍ ÍÍ ÍÍ Í

Work-based Learning ÍÍ Í ÍÍÍ ÍÍ

•
•
•
•
•
•

•
•

•
•
•
•
•
•
•
•
•
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Brainstorming

Workshop
4

This session covers the use of Brainstorming as an instruc-
tional strategy.

Presentation on the following topics:

� Definition of Brainstorming

� Rules for Brainstorming

� Steps in Brainstorming

� Disadvantages of  Brainstorming
– Superficial Ideas
– Specific, Simple Problem to Be Effective
– No Individual Student Recognition of Ideas
– Idea of a Waste of Time

� Uses of  Brainstorming
– Generate Ideas
– Solve Problems
– Turn Individual Ideas into Group Ideas
– Provide Ideas for Goal Setting
– Determine Needs
– Engage All Students
– Evaluate Activities
– Create an Icebreaker

� Guidelines for Effective Brainstorming
– Begin with a Well Defined, Clear Problem
– Have All Ideas Recorded Where They Are Visible

to Others
– Encourage Students to Call Out Thoughts
– Permit Only One Idea at a Time
– Tell Students to Be Brief
– Suspend Judgment; Keep an Open Mind
– Record Every Idea

Brainstorming
Rules:

 Disallow Critical Remarks
 Permit “Hitchhiking”
 Welcome “Free-wheeling”

Encourage Quantity of Ideas
 Be Patient with Silence
 Stick to A Time Limit
 Hold off Evaluation

Brainstorming
Steps:

 Preparation
 Fact-finding
 Warm-up
 Idea Finding
 Solution Finding
 Implementation

Brainstorming
Variations:

 Reverse Approach

 SIL Method

 Pause That Refreshes
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Brainstorming, continued

Workshop
4

– Encourage Scaffolding of Ideas
– Appoint a Timekeeper
– Appoint a Rulekeeper
– Evaluate, Discard, Sort, Mix and Match Ideas
– Arrive at Three to Five Solutions
– Encourage All Students to Participate

� Brainstorming Variations

Activities

8. Carousel

7. Using Checklists
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Cooperative Learning

Workshop
5

This session covers the use of cooperative learning as an
instructional strategy.

Presentation on the following topics:

� Definition of Cooperative Learning

� The Value of Cooperative Learning
– Higher  Achievement
– Socialization Enhanced
– Self-esteem Nurtured

� Basic Elements

� Comparison with Traditional Groups

� Methods

� Teacher�s Role

� Teacher  Responsibilities
– Making Various Decisions
– Setting Task and Positive Interdependence
– Monitoring and Intervening
– Evaluating and Processing

� Student Responsibilities
– Trying – Extending Courtesy
– Asking – Filling Roles
– Helping

� Team Responsibilities
– Solving Own Problems
– Answering Only Team Questions
– Consulting with Other Teams and the Teacher
– Helping Teammates and Other Teams
– Listening

Cooperative Learning

Basic Elements:

 Positive Interdependence
 Face-to-Face Interaction
 Individual Accountability
 Interpersonal and Small

Group Skills
 Group Processing

Cooperative Learning

Cooperative Learning
Groups

 Positive
Interdependence

 Individual
Accountability

 Heterogeneous
 Shared Leadership
 Shared Responsibility

for Each Other

 No
Interdependence

 No Individual
Accountability

 Homogeneous
 One Leader
 Responsible Only

for Self

Traditional 
Groupsvs.

1 of 2

Cooperative Learning

Cooperative Learning
Groups

 Emphasis on
Maintenance and Task

 Social Skills
Taught

 Teachers Observes and
Intervenes

 Group
Processing

 Emphasis on Task
Only

 Social Skills
Ignored

 Teacher Ignores
Group Functioning

 No Group
Processing

Traditional 
Groupsvs.

2 of 2

Cooperative Learning

Methods:

 Student-Teams-Achievement Divisions
(STAD)

 Teams-Games Tournament (TGT)
 Jigsaw
 Jigsaw II
 Learning Together
 Group Investigation
 Think-Pair-Share

Methods continued:

Numbered Heads Together
Roundtable
Roundrobin
Three-step Interview
Lineup

Cooperative Learning
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Activities

9. Numbered Heads Together

10. Think-Pair-Share

7. Using Checklists

Workshop
5

Cooperative Learning, continued
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Demonstration

Workshop
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This session covers the use of demonstration  as an instruc-
tional strategy.

Activity

9. Seeing is Believing  AND  Understanding

Presentation on the following topics:

� Characteristics of Effective Demonstration

� Steps in Preparing a Demonstration

� Steps in Giving a Demonstration

Activity

7. Using Checklists

Demonstration
Characteristics

 Capture student interest
 Draw on experience of students
 Create student desire to replicate
 Make students think
 Provide transition from observing to 

doing
 Set good example to follow
 Be followed by student application

Demonstration
Steps in Preparing a Demonstration

 Analyze skill or process
 Divide into steps
 Identify difficult or dangerous

parts
 Prepare notes
 Assemble materials
 Set up demonstration
 Prepare handouts and visuals

Demonstration
Steps in Giving a Demonstration

 Explain purpose
 Check what students know
 Point out new features
 Review key steps
 Describe the process
 Demonstrate
 Point out important aspects
 Repeat as necessary
 Introduce essential information
 Prepare students to practice
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Guided Practice

Workshop
7

This session covers the use of guided practice  as an instruc-
tional strategy.

Presentation on the following topics:

� Types of Guided Practice

� Homework Tips

� Worksheet Tips

� Computer-based Drill and Practice Tips

Activities

Homework review

Have each teacher bring samples of student homework
assignments and/or worksheets. Using the checklist have
teachers review homework in comparison to the check-
list. Divide teachers into groups of 4-6.  Have teachers
work individually to review their homework assignments
based on criteria.  Each teacher then presents results of
analysis to small group of teachers and shows home-
work assignments. Group offers suggestions and posi-
tive feedback as appropriate.

Drill and Practice Review

Using a computer-based drill and practice program, have
teachers use the program and then analyze the quality
of the program using the checklist.

Guided Practice

Homework

Computer-based
Drill and Practice

Worksheets

Guided Practice
Homework Tips

 Lay out expectations early
 Create assignments with purpose
 Make sure students understand
 Make assignments clear
 Create challenging assignments
 Vary assignments
 Give homework that makes learning

personal
 Tie assignments to the present
 Match assignments to students

Guided Practice
Homework Tips, continued

 Use school/community resources
 Match to your style of teaching
 Assign appropriate amount of homework
 Encourage and teach good study habits
 Provide constructive feedback
 Give praise and motivate
 Give help as needed
 Communicate with parents
 Show respect for students
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Inquiry

Workshop
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This session covers the use of inquiry as an instructional
strategy.

Presentation on the following topics:

� Inquiry Defined

� Elements of Inquiry
– Intriguing Investigations
– Student Discourse
– Thoughtful Reflection

� Teacher Behaviors
– Culture of High Expectations
– Rich, Varied Resources and Experiences
– Focus on Individual Student Progress
– Listen and Respond to Questions
– Use Questions to Expand Thinking
– Use Appropriate Assessment

Activities

12. Sink or Float

7. Using Checklists

Optional Activity:  There is an excellent multimedia CD-
ROM produced by the New York State Education Depart-
ment entitled Just Think: Problem Solving Through Inquiry.
Teachers can use it as an independent study resource to
explore inquiry as a strategy. It is available from the Office
of Television and Public Broadcasting, NYSED, Albany, NY
12234.
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Instructional Technology

Workshop
9

This session covers the use of instructional technology as an
instructional strategy.

Presentation on the following topics:

� Unique Learning Strategy

� Evaluating Instructional Technology

� Selecting Interactive Multimedia Software

� Learning Context

Activity

Demonstration:  Select a multimedia instructional program
which is in a curriculum area related to teachers� responsi-
bilities. Demonstrate this software or have a vendor demon-
strate it. Engage teachers through small discussion groups
to discuss:

� Educational Value
– Link to Standards
– Accuracy of Content
– Opportunities for Links to Other Learning Experi-

ences
� Engagement

– Relates to Student Experience
– Ability to Hold Interest
– Student Feedback
– Balance of Entertainment and Education

� Independent Learning
– Ease of Student Use
– Scaffolding

Evaluating Software

 Educational Value

 Engagement

 Independent Learning

Instructional Technology

Selecting Interactive Multimedia Software

 Student Control
 Provides a Safe Place to Fail
 Starts with Problem then Explanation
 Makes the Subject the Focus
 Navigation to Answers
 The Software is the Test
 Learning Should Be Fun

Instructional Technology

Learning Context

 Multimedia engagement should not
isolate learner from other students

 Multimedia should link to  real-world
problem solving

 Learning environment should
‘scaffold’ to higher level skills
appropriate for each learner

Instructional Technology



©  International Center for Leadership in Education, Inc.

How to Teach for Rigor and Relevance

Lecture

Workshop
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This session covers the use of lecture as an instructional
strategy.

Opening Activity

Have participants brainstorm characteristics of good lectures.

Presentation on the following topics:

� Review Suggestions for Effective Lectures

� When to Use Lectures

� Preparing Lectures

� Pre-lecture Activities

� Giving Lectures

� Use of Visuals

� Strategies for Improving the Quality of Lectures

Activities

13. Planning Lectures

7. Using Checklists

Lecture

When to Use Lecture:

 You are the primary source of knowledge
 Critical prior knowledge required, e.g.,

safety rules
 Limited time
 Change of pace needed
 Interesting story to share
 Using an outside expert

Lecture

Suggestions in Preparing a Lecture:

 Know your subject
 Use Visuals
 Develop related stories
 Relate to previous student knowledge
 Plan an engaging opening

Lecture

Pre-Lecture Student Activities:

 Reading Assignment
 Case Problem
 Opinion Question
 Personal Response
 Puzzle Exercise
 Questions
 Structured Note Taking

Lecture

Suggestions During Lectures:

 State objectives
 Be enthusiastic and animated
 Keep it short
 Move around room
 Make eye contact
 Change the pace, if you are losing student

interest
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Memorization

Workshop
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This session covers the use of memorization as an instruc-
tional strategy.

Presentation on the following topics:

� Situations Where Memorization Is Useful

� Examples of Memorization Techniques
– Acronym
– Acrostic
– Rhyming
– Image Links
– Story Method
– Number/Rhyme
– Number/Shape
– Journey
– Roman Room

� Tips

Activity

14. Developing  Story Mnemonics

Examples

 Acronym
 Acrostic
 Rhyming
 Image Links
 Story Method

Memorization

 Number/Rhyme
 Number/Shape
 Journey
 Roman Room

Tips

 Don’t confuse memory with
understanding

 Creative works best
 Encourage students to create their own

techniques
 Use positive images
 Closing your eyes aids visualizing images
 Use humor

Memorization

Tips, continued

 Symbols work
 Vivid images are easier to remember
 Use all the senses
 Make images 3D with motion
 Make location of images unique
 Have student create individualized images

Memorization
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Note-taking/Graphic Organizers

Workshop
12

This session covers the use of note-taking/graphic
organizers as an instructional strategy.

Presentation on the following topics:

� Definition and Explanation of the Value of Note-taking

� Note-taking Strategies

� How to Help Students Take Better Notes

� Definition of Graphic Organizers

� Purposes of Graphic Organizers
For Students:
– Identify and Isolate Important Information
– Organize Information
– Integrate Information and Draw Relationships
– Clarify Concepts
For Teachers:
– Help Teach Thinking Skills
– Help Reach Visual Learners
– Provide Stimuli for Right-brain Thinking

� Uses of Graphic Organizers

� Types of Graphic Organizers

� How to Choose Appropriate Graphic Organizers

� Designing Graphic Organizers

� Assisting Students to Design Graphic Organizers

Activity

15. Picture This

Helping Students Design Graphic Organizers 

 Explain and Show Graphic Organizers and
Their Use

 Provide Examples
 Use Graphic Organizers As You Teach
 Provide Templates of the Graphic Organizers
 Have Students Work in Small Groups to

Complete Graphic Organizers Have Students
Create Their Own

 Have Students Present Their Organizers to the
Class

Graphic Organizers

Designing

 Identify Information to Be Depicted
 List the Main Idea and Key Points
 Choose an Organizing Format
 Show Inter-relationships Among Points
 Include Items Requiring Higher Level

Thinking Skills
 Show Summative/Synthesizing Items
 Use Adequate Connecting Lines

Graphic Organizers

Strategies

 Preparation

 During the Lecture

 After the Lecture

Note-taking

Helping Students Take Better Notes

 Outline Your Lecture
 Use a Framework
 Tell Students What to Record
 Guide Students on Taking Better

Notes
 Provide Time for Note-taking

Note-taking
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Presentations/Exhibitions

Workshop
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This session covers the use of presentations/exhibitions as
an instructional strategy.

Presentation on the following topics:

� Presentations/Exhibitions Defined

� Guidelines for Developing an Effective Presentation

� Presentation Tips

� Elements of  Successful Exhibitions

� The Exhibition Process

� Questions to Consider When Selecting the Topic
– Interest
– Sufficient Material Available
– Potential Project/Product Development
– Desire to Share
– Topic Too Broad
– Connections to Other Subjects
– Challenging Topic
– Coach/Mentor Agreement

� Conducting Research and Writing the Paper

� The Project

� The Presentation
– Preparation
– Outline
– Predicting the Judges� Questions

� Exhibition Scoring Guide

Activities

16. The Final Word

7. Using Checklists

Strategies

 Analyze the Situation
 Analyze the Audience
 Define the Objectives
 Create the Opening
 Outline the Content
 Add “Spice”
 Choose an Appropriate Style
 Design Visual Aids

Presentations

Elements

 The Prompt
 Expectations
 Standards
 Public Context
 Coaching
 Reflection

Exhibitions

Process

 Choosing the Topic
 Conducting Research and Writing

the Paper
 Developing the Project
 Delivering the Presentation
 Scoring Guide

Exhibitions
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Problem-based Learning

Workshop
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This session covers the use of problem-based learning as an
instructional strategy.

Presentation on the following topics:

� Components

� Problem-based Learning Cycle

� Finding Problems

� Teacher�s Role

Activities

17. PBL Case Study

7. Using Checklists

Components

 Learning starts with a problem with
no simple solution

 Students work collaboratively in
groups

 Teacher play role of facilitator
 Students assume significant

responsibility for their own learning.

Problem-based Learning

Problem-
based
Learning

Students 
given  real- 

world 
problem

Make 
observations 
and identify

 learning 
issues

Pose 
hypothesis

Identify 
questions to 

test 
hypotheses

Seek out new 
information 
related to 

learning issues

Analyze 
problem based 

on new 
information

Review and 
modify 

hypothesis
Repeat cycle

Pose solution to 
problem

Problem-based 
Learning Cycle
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Project Design

Workshop
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This session covers the use of project design as an in-
structional strategy.

Presentation on the following topics:

� Definition

� Design Process

1. Problem
2 Design Brief
3. Investigation
4. Alternative Solutions
5. Best Solution
6. Models and Prototypes
7. Testing and Evaluation
8. Manufacturing

� Tips

Activity

18. Tower of Pasta

Definition

 Clarify, investigate, develop, make, test
evaluate and improve solutions to problems

 Create a device or system which meets a
need

 Group problem solving
 Often technology-based
 Integrate math, science and communication
 Use systems and processes

Project Design

Tips

 Choose projects which relate to your
curriculum

 Be sure you have adequate time
 Begin slowly and simply
 Do what is comfortable for you
 Give students time to practice related skills
 Generate group decision making processes
 Evaluation is based on more than the final

product

Project Design

Tips, continued

 Make sure materials and resources are
available

 Take some risks with the students
 Integrate several of the skills you teach
 Remind students of the skills they are

learning
 Keep administrators informed
 Make connections to the community

Project Design

Tips, continued

 Keep documentation
 Encourage use of models and pictures
 Encourage students to consider multiple

solutions
 Have students gather information

independently
 Students should clarify ideas through

discussion, drawing, and modeling

Project Design
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Research

Workshop
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This session covers the use of research as an instruc-
tional strategy.

Presentation on the following topics:

� Types of Research

� Scientific Research Steps

� Social Research Steps

� Analytic Research Steps

� Descriptive Research Steps

Activities

Demonstrate and give teachers practice with research
techniques using the Internet. Pay particular attention
to the proper use of search engines, distinguishing types
of references, and citation of references.

7. Using Checklists

Research

Types of Student Research

Analytical

Social

Descriptive

Quantitative Qualitative

Primary

Secondary

Scientific

Information
Source

Type of
Information

Scientific Research Steps

 Make Initial Observation
 Gather Information
 Clarify the Purpose of the Project
 Identify Variables
 Make Hypothesis
 Design Experiments
 Do the Experiments and Record Data
 Record Observations
 Summarize Results
 Draw Conclusions

Research

Social Research Steps

 Make Initial Observation of Behavior
 Clarify the Purpose of the Project
 Make Hypothesis
 Design Survey Instruments
 Collect Data
 Summarize Results
 Draw Conclusions

Research

Descriptive Research Steps

 Identify and Develop the Topic
 Find Background Information
 Find Print Resources
 Find Internet Resources
 Evaluate Information Resources
 Cite Resources Using a Standard Format
 Write Descriptive Report

Research

Analytical Research Steps

 Identify a Topic
 Clarify Needs to Be Addressed
 Gather Information
 Interpret Data
 Share Research Findings

Research
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Simulation/Role-playing

Workshop
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This session covers the use of simulation/role-playing as an
instructional strategy.

Presentation on the following topics:

� Definition of Simulation

� Advantages of Using Simulations

� Limitations of Simulations
– Unable to Replicate All Situations
– Generalization May Occur from a Small Represen-

tation of Reality
– Contains a Degree of Unpredictability
– Has a Degree of Chaos, Uncertainty, Noise, and

Overactivity
– May Be Quite Complex
– Cost
– Teacher Unfamiliarity
– Limited Student Participation

� Classroom Uses

� Considerations in Simulation Selection
– Match the Instructional Objective
– Correlation of Purpose, Content, and Competencies
– Placement Within the Course
– Time
– Degree of Student Participation
– Role Assignments
– Need for Teams
– Student Debriefing Activities
– Resources

� Implementing the Simulation

� Designing a Simulation

Activity

19. Archaeological Simulation

Advantages

 “Li fe-like” Experience
 Active Learning
 Discovery Learning
 Immediate Feedback
 Risk-free Environment
 Teacher As Facilitator/Coach
 Increased Interaction

Simulation

Advantages, continued

 Real-world Applications
 Variety in Instructional Approaches
 Effective Transfer of Learning to

Real-world Situations
 Time Spans Compressed
 Greater Student Motivation

Simulation

Classroom Uses

 Icebreakers
 Develop Empathy and Understanding
 Analyze Social Problems
 Explore the Future
 Develop Analytical and Research Skills
 Develop Oral and Written

Communication Skills

Simulation

Implementation Tips

 Be Familiar with the Simulation
 Determine Your Role
 Assess Performance in the Simulation
 Consider Grouping Carefully
 Allow Enough Instructional Time
 Determine Educational Value of the

Simulation

Simulation

Designing a simulation

 Identify the Educational Objective
 Define the Model to Be Replicated
 Explain the Dynamics of the Model
 Outline the Participation Rules
 Prepare Debriefing Questions

Simulation
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Socratic Seminar

Workshop
18

This session covers the use of Socratic seminar as an
instructional strategy.

Presentation on the following topics:

� Elements

� Tips for Preparation

� Tips for Conducting

� Guidelines for Participants

Activity

There is an excellent video on Socratic seminar from
Association for Supervision and Curriculum Develop-
ment (ASCD).  Obtain this video, present to partici-
pants, and discuss effective ways to implement Socratic
seminar.

Elements

 Text Being Considered
 Questions Raised
 Seminar Leader
 Participants

Socratic Seminar

Tips for Preparation

 Read and assign texts
 Prepare brief comments to

start the seminar
 Choose an introductory

question
 Set the room arrangement

Socratic Seminar

Tips for Conducting

 Listen hard and follow comments with
questions

 Don’t let the discussion wander
 Help participants clarify and amplify

comments
 Insist on rigor
 Remember you are learner as well
 Ask for reflection at the end

Socratic Seminar

Guidelines for Participants

 Do not participate if not prepared
 Mark text to refer to citations in

discussion
 Refer to text when needed
 Form opinions you can defend
 If you don’t understand, ask for

clarification
 Stick to the point under discussion
 Listen carefully and completely to others

Socratic Seminar

Guidelines for Participants, continued

 Listen critically and take issue with
inaccuracies

 Maintain an open mind
 Speak up so all can hear
 Be courteous
 Avoid repeating comments
 Talk to fellow participants
 Discuss ideas not opinions

Socratic Seminar
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Teacher Questions

Workshop
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This session covers the use of teacher questions as an
instructional strategy.

Presentation on the following topics:

� Effective Teacher Questions

� Types of Questions

� Follow-up Questions

� Tips

Activities

20. Imagining Imagination Questions

7. Using Checklists

Effective teacher questioning :

 is planned and directly relates to the
topic,

 focuses on depth of response rather
than breadth,

 is precise rather than vague, and
 has follow-up questions used to

probe for more answers.

Teacher Questions

Types of Questions

1. Information
2. Analytical
3. Imaginative
4. Follow-up
5. Opinion
6. Conversational

Teacher Questions

Follow-Up Questions

 Probe
 Refocus
 Redirect
 Rephrase

Teacher Questions

Tips :
 Plan with other teachers to create a good list of

questions.
 Compliment students.
 Give time for students to think.
 Wait 3-5 seconds.
 Listen to the student.
 Call students by their names.
 Use active listening.
 Encourage non-participants by calling on a

specific student to answer a question.
 Randomly select  students to respond.

Teacher Questions
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Work-based Learning

Workshop
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This session covers the use of  work-based learning as an
instructional strategy.

Presentation on the following topics:

� Definition of Work-based Learning

� Purposes of Work-based Learning

� Benefits of Work-based Learning

� Work-based Learning Strategies

� Structure of Work-based Learning Programs
– Location
– Supervision
– Time
– Compensation
– Participation

� Considerations to Ensure Educational Value

� Quality Assessment of Teaching and Learning at Work

Activities

Have participants discuss various work-related opportuni-
ties for teachers and/or work experiences in which they have
engaged. Have group identify the �teacher� learnings from
these experiences. Examples include:  business/industry
advisory council to educational program, summer work ex-
perience, business/industry mentors, surveys and interviews
of local business organizations, and guest speaker programs.

In small groups, have participants discuss the advantages
and disadvantages of various work-based learning strate-
gies.  Then have individuals identify which strategies could
work in their school and develop an action plan to imple-
ment one.

7. Using Checklists

Purposes

 Enhance Student Motivation and
Academic Achievement

 Increase Personal and Social
Competencies Related to Work

 Gain a Broad Understanding of an
Occupation or Industry

 Provide Career Exploration and
Planning

 Acquire Work Competencies

Work-based Learning

Benefits

 Students Gains

 Business Community Gains

 School Gains

 Community Gains

Work-based Learning

Strategies

 Field Trips
 Job Shadowing
 Mentoring
 Special Projects
 Structured Work Experiences
 Service Learning
 Apprenticeships
 School-based Enterprises

Work-based Learning

Considerations to Ensure Program’s Value

 Student Readiness
 Match Between Student and Work

Site
 Size of Program
 Connections Between School-based

and Work-based Learning

Work-based Learning
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1. Determining Levels of Rigor and Relevance
2. Rigor and Relevance Challenge
3. Developing Instructional Plans
4. Put It In Writing!
5. Strategies for Rigor and Relevance
6. What�s Your Style?
7. Using Checklists
8. Carousel (Brainstorming)
9. Numbered Heads Together (Cooperative Learning)
10. Think-Pair-Share (Cooperative Learning)
11. Seeing is Believing AND Understanding (Demonstration)
12. Sink or Float? (Inquiry)
13. Planning Lectures (Lecture)
14. Developing Story Mnemonics (Memorization)
15. Picture This (Note-taking)
16. The Final Word (Presentations)
17. PBL Case Study (Problem-based Learning)
18. Tower of Pasta (Project Design)
19. Archaeological Simulation (Simulation)
20. Imagining Imagination Questions (Teacher Questions)

V.  Professional Development Workshops

B.
Teacher Learning

Activities
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Activity 1

Determining Levels of Rigor and Relevance

Time

Purpose

Materials

Procedure

Suggestions

This activity reinforces understanding of the Knowledge Tax-
onomy and the Application Model by having participants exam-
ine skill and knowledge statements and determine their levels on
both scales.

Handouts
1. Rigor/Relevance Framework
2. Determining Levels of Rigor and Relevance - Worksheet/

Answer Sheet
3. Knowledge Taxonomy Verb List
4. Application Model Decision Tree (2 pages)

1. Have participants sit in groups of three or four.

2. Ask them to work individually to rate the Application Model
level of each statement on the worksheet. Encourage them to
use the Application Model Decision Tree. Have them then
discuss their responses in their group and reach a consensus.

3. Review the results with the entire group.

4. Repeat the procedure with the Knowledge Taxonomy. This
time they will rate the same skill statements for knowledge
level. Encourage them to use the Knowledge Taxonomy Verb
List.

5. Next plot these skill and knowledge statements on the Rigor/
Relevance Framework.

Discuss with entire group any difficulties they had and the use-
fulness of the tools.

30-40 minutes
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Activity 2

Rigor and Relevance Challenge

Time

Purpose

Materials

Procedure

Suggestions

10-15 minutes

This activity reinforces the use of the Rigor/Relevance Framework
and encourages teachers to think about creative instructional activi-
ties that will raise the level of instruction.

Index cards (one per group)

1. Working in groups of 5-6, have participants brainstorm instruc-
tional topics in any subject which are generally taught at low
levels on the Knowledge Taxonomy and Application Model. These
are examples of quadrant A learning.  Encourage participants to
think of a low-level memorization assignment that they or their
children suffered through. Some examples are:  defining vocabu-
lary words, identifying mechanical devices in physics, math op-
erations (addition, etc.).

2. Have the groups select one of their topics that is a good candi-
date for improvement and write it on an index card.

3. Collect the cards and redistribute them, making sure no group
gets its card back.

4. Have the groups write a skill and/or knowledge statement for
the topic which is at level 5 or 6 of the Knowledge Taxonomy and
level 4 or 5 of the Application Model � quadrant D learning.
They should then suggest at least one instructional activity that
would raise student performance to the high level of rigor and
relevance.

5. Have groups report out: (1) their assigned skill, (2) the higher
level that is their target on the Rigor/Relevance Framework, and
(3) their instructional activities.

A motivational twist can be added by appointing a couple of judges
and giving a prize to the group that is most creative.
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Activity 3

Time

Purpose

Materials

Procedure

Suggestions

45 minutes
minimum

Developing Instructional Plans

This activity enables participants to work through a simple lesson using
the rigor/relevance performance  planning steps.

Handouts
5.  Performance Planning - Worksheet
6.  Performance Planning Questions

1. Have participants work individually unless there are natural small
groups, such as teachers in the same grade or same subject.

2. Following the Sample Instructional Plan, have each participant de-
velop an instructional plan for a familiar topic using the worksheet.

3. Recommend that participants select at least three instructional strat-
egies appropriate for the expected level of rigor and relevance.

A common pitfall in writing plans is to develop too large a unit. It is
better to focus on a single narrow topic for which it is natural to develop
4-6 expected skill statements.

Be sure participants rate both the Application and Knowledge levels for
the expected skills and knowledge. Check levels of skills and knowledge
to be sure they are appropriate for the level of students.

Look for consistency between degree of application and instructional
activities (i.e., if the expected application is for real world, then the ac-
tivities should reflect real world).

After participants have developed some materials through the first few
steps, have them share their work with other participants and provide
each other with feedback.

Allocate as much time as possible; teachers could easily spend 1-2 hours
working on a typical lesson.
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Activity 4

Put It In Writing!

Time

Purpose

Materials

Procedure

Suggestions

30-40 minutes

This is an individual brainstorming activity that generates dozens of
suggestions of ways to put real-world applications in instruction. Some
may be frivolous, but others will stimulate creative thinking and lead
to new applications of knowledge.

• Standard business envelope for each participant
• 15 3x5 inch sheets of paper (or index cards) for each participant
• Watch with second hand

1. Ask each participant to place an identifying mark on the upper left
corner of the envelope. This keeps the envelopes anonymous but
enables participants to find their own later.

2. Pose a general topic to the group, such as more rigorous and rel-
evant instruction. Ask participants to write a question on the enve-
lope that identifies a personal need related to the topic. Examples:
How do I develop more real-world applications for elementary
mathematics? How do I introduce project-based learning in social
studies?

3. Collect and redistribute the envelopes, instructing participants to
ask for another if given theirs back.

4. Give each person one minute to write a suggestion on a piece of
paper and put it in the envelope. Every 60 seconds the envelopes
are passed to the next person.

5. After 15 minutes, collect all the envelopes and leave them on a table
for pickup.

If time allows, have participants retrieve their envelopes and read the
responses to themselves. Then have them share with the group the
question and several of the best responses.
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Activity 5

Strategies for Rigor and Relevance

Time

Purpose

Materials

Procedure

10 minutes

This activity will help participants begin to understand how various
instructional strategies are more appropriate for certain quadrants of
the Rigor/Relevance Framework.  It works best if it is introduced after
an explanation of the Framework and prior to any extensive discussion
of the instructional strategies.

Handouts

7. Strategies that Work

1. After participants are familiar with the Rigor/Relevance Frame-
work, distribute the worksheet.

2. Have participants write the names of various instructional strate-
gies which are most appropriate for each of the types of learning in
the four quadrants.

3. After working individually, have the group share examples of the
strategies they have listed for each quadrant.  You might summa-
rize these on an overhead transparency.

4. The important concept to recognize from this activity is that differ-
ent strategies are appropriate for different quadrants of the Frame-
work.
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Activity 6

What�s Your Style?

Time

Purpose

Materials

Procedure

This activity will stimulate participant reflection about the importance
of learning styles and using learning styles as a criterion for the selec-
tion of instructional strategies

• Transparency or handout with learning style question
• Newsprint and four easels

1. Show participants the four statements below which relate to four
different learning styles.  Identify four areas of the room as A, B, C,
and D.  Ask participants to select the statement that best describes
them.

Learning Style statements:

A. I am well organized, and I like structure and precise instruc-
tions. I enjoy facts and details, and I work hard to finish projects.
(CS)

B.  I am an information person. I like ideas, facts, and theories. I
work best with clear structures, and I like to analyze things.
(AS)

C. I am experimental and independent. I like to take risks when I
learn. The process of working with an idea is more interesting
to me than the final product. (CR)

D. I am a people person. I try for personal understanding of what
I learn. I care about values and feelings, and I like to look at
things from different points of view.  (AR)

2. After participants have made a selection, ask them to move to the
designated area of the room.

15-40 minutes
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Activity 6, continued

What�s Your Style?

Procedure
3. Ask each group to role-play as students.  They will brainstorm a

list of the ways they prefer to learn.  This list will be given to a
group of teachers to plan activities they will value and enthusias-
tically participate in.  Use the newsprint to list 8-10 characteristics
and then select a name for the group which reflects their preferred
learning.

4. If time permits, have groups exchange lists.  Now have the groups
role-play as teachers.  Give all of the groups an instructional topic
such as American Revolution, photosynthesis, or grammar.  Have
each group brainstorm a list of strategies that would respond to
the student learning style they are working with.  Have groups
display their ideas on newsprint.
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Activity 7

Using Checklists

Time

Purpose

Materials

Procedure

The checklist included in the Instructional Strategies resource are valu-
able tools for teachers to do self-evaluation of their effectiveness in
teaching.  This activity is used to acquaint teachers with the criteria  in
the checklist.

Copies of the checklist for the strategy being reviewed (make copies of
the checklist from the Teacher Handbook so teachers will not have to
mark up their copies).

1. The general procedure for getting teachers acquainted with the
checklist is to break teachers into pairs.

2. The procedure will vary depending on whether teachers have ex-
perience with using this specific strategy.  In most cases, the strat-
egy will not be new to teachers, and they will be able to use the
experienced teacher procedure in step 3.  Inexperiences teachers
should be assigned to do step 4.

3. The pair of experienced teachers are asked to think about a lesson
in which they used the strategy that is being reviewed.  They then
take turns describing briefly to each other the nature of that lesson
and what happened.  After sharing descriptions of the lesson, each
teacher independently self-reviews the lesson using the criteria in
the checklist.  After both complete the self-review checklist, have
each teacher share thoughts of strengths and areas in need of im-
provement in the use of the strategy.

4. Inexperienced teachers will each read the checklist and then rank
the items in priority order (highest to lowest) based upon their
perception as to which criteria are most important.  After each per-
son independently ranks the criteria, the pair of teachers compares
their rankings and discusses any differences in those ranked high-
est.

20-30 minutes
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Activity 8

Carousel

Time

Purpose

Materials

Procedure

This activity will engage teachers in brainstorming; thus, they will be-
come familiar with the technique, be able to practice effective brain-
storming guidelines, and evaluate their success in using the strategy as
well as its effectiveness in helping them to generate ideas.

• Large sheets of newsprint
• Colored markers
• Masking tape or thumb tacks

1. Post large sheets of newsprint on the wall at various places around
the room.  Have a brainstorming topic or question on each sheet.

2. Review the guidelines for effective brainstorming.

3. Divide the participants into groups of six people.

4. Have each group choose a recorder.

5. Designate a timekeeper for the activity and instruct the timekeeper
to give a signal after three minutes.

6. Have each group start with a different colored marker in front of
one of the posted pieces of newsprint.

7. Instruct the groups to brainstorm responses to the posted question/
topic.  Indicate that they will only have three minutes on each topic.

8. After three minutes and the time signal, direct the groups to move
to the next sheet on their right.

9. Have the groups brainstorm quickly and add to the new sheet.

10. At the time signal of three minutes, direct the groups to move again
to their right and repeat the process.

45-60 minutes
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Activity 8, continued

Carousel

Procedure
11. Continue this procedure until each group has brainstormed responses

to all of the topics posted.

12. Have each group return to the topic where they began.  Have groups
look over ideas and see what was added to the list.

13. Instruct the groups to organize the ideas into categories and elimi-
nate repeated ideas.

14. In their same groupings, have the teachers discuss the effectiveness
of the brainstorming in helping them to generate ideas and evaluate
how well they followed the guidelines for effective brainstorming
(refer to Checklist for Effective Brainstorming).

Sample Topics:

� Guidelines for Effective Brainstorming
� When to Use Brainstorming
� Steps in the Brainstorming Process
� Sample Brainstorming Topics for English Language Arts Instruction
� Sample Brainstorming Topics for Mathematics Instruction
� Sample Brainstorming Topics for Science Instruction
� Sample Brainstorming Topics for Social Studies Instruction
� Ways Visual Tools Enhance Student Learning
� Characteristics of Effective Professional Development
� How  to Involve Parents and the Community in Your School
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Activity 9

Numbered Heads Together

Purpose

Materials

Procedure

Time 30-45 minutes

This activity will give participants an opportunity to engage in a coop-
erative learning method and process content on cooperative learning.

None

1. Divide participants randomly into teams.

2. Explain Numbered Heads Together structure.

Have each team member count off.  If teams are made up of differ-
ent numbers of participants, even teams off; or if only one or two
teams have five members and the rest have four members, then
participant four or five may respond when four is called.  Thus, all
teams have an equal chance to answer each question.

3. Ask a question related to cooperative learning.  Sample questions
include:

What are the four elements of cooperative learning?
What are some ways to accomplish interdependence?
Why is individual accountability important?
How are cooperative learning experiences different from traditional
group work?

4. Give participants 20 minutes to be sure that everyone on the team
knows the correct answer.  The entire team must reach consensus
on the correct answer.  At this point, the participants �put their
heads together,� discuss the question, and make sure that everyone
on their team knows the answer to the question.  Assign one person
on each team the role of �checker� to be sure that each team mem-
ber is able to express the correct answer if called upon.
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Activity 9, continued

Numbered Heads Together

5. After participants have time to ensure knowledge of the answers,
call a number at random.  Participants with this number raise their
hands to respond to the question.  Select one participant to provide
the answer.  If only a few participants with the number called raise
their hands, give participants a few more minutes to ensure that all
numbers within their teams know the correct answer.

(Adapted from Kagan, S.  Cooperative Learning Resources for Teachers.  Riverside,
CA: University of California, 1989.)

Procedure
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Activity 10

Think - Pair - Share

Purpose

Materials

Procedure

This method builds thinking time into the discussion process. It gives
individuals an opportunity to think and organize their thoughts before
someone else shares his/her ideas. All participants get to share their
thinking with at least one other person. This improves engagement
with the content, facilitator, and group. This activity can be used fre-
quently during a training session.

None

1. Participants listen while you poise a question.  Question can be on
any aspect of cooperative learning.  This activity can also be used
on any subject area.

2. Provide �wait time� so each person can formulate a response.
(Think)

3. Have participants pair with one another to discuss their responses.
(Pair)

4. Ask participants to share their responses with the entire group.
(Share)

Time  Varies
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Activity 11

Seeing is Believing AND Understanding

Time

Purpose

Materials

Procedure

 30 minutes

This activity illustrates, in a humorous manner, the need for demon-
strations and visuals in learning.  Some skills and knowledge can be
reduced to descriptions in language, but there are many instances where
language alone is inadequate to convey meaning, and a demonstration
is needed. This activity takes a routine physical task and calls for one
person to describe the steps to complete the task correctly without any
visuals aids or demonstration.

Props that would be used for performing a task. A screen or curtain to
separate the two demonstrating teachers.

1. Pick a skill, technique, or process that most people know.  Putting
on a coat or tying a bow knot are good examples.

2. Pick two volunteers to conduct a lesson on how to do the task.  One
person will be the teacher and the other, the student.  The teacher
will teach the student how to put on the coat, for example, without
the aid of visuals or a demonstration.

3. Position the teacher and student on opposites sides of the screen; it
is best if you can position the screen so the audience can see both
the teacher and the student.  But, the audience should be able to at
least see the student.

4. Ask the student to pretend never to have seen a coat before and
have no idea what it is used for. The teacher will tell him or her
what to do with it.

5. Ask the teacher to analyze the steps to be taught in this task and
carefully go through an explanation to the student.  The initial in-
struction will show how difficult it is to teach even the simplest
skills when you do not have the opportunity to demonstrate.  Con-
veying information only in words is often ineffective.
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Activity 11, continued

Seeing is Believing AND Understanding

Procedure
6. Hold a discussion about the importance of using visuals and

demonstrations.

7. If time is available, brainstorm several skills that are best taught
through demonstration.
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Activity 12

Purpose

Materials

Procedure

Sink or Float?

Time  30 minutes

Inquiry as a strategy begins with an intriguing investigation around which
students make observations and pose questions.  One of the best ways
for teachers to appreciate the learning that takes place in an inquiry
lesson is to have them directly experience an inquiry lesson.  Science is
rich with inquiry examples.  This activity is easy to set up and gives
teachers a chance to participate in an inquiry and reflect on the ways
inquiry can be used as a strategy.

Have participants work in groups of two or three.  For each group have
the following materials.

• Clear plastic drinking cup
• Clear soda (7-Up or Sprite) enough to fill each cup 2/3 full
• Three raisins
• Grapes
• Paper towels
• Salt
• Sugar

1. Have participants examine their cups of clear soda and raisins.  Have
each group list as many characteristics of each as possible.  Share the
observations with the larger group.

2. Pose the question to the groups:  �Will the raisins sink or float when
we place them in the soda?�  Have the participants make predic-
tions as to what will happen.

3. Have the groups place raisins in soda and make observations.  The
raisins will usually sink and then float to the surface; some will re-
turn to the bottom.  Have participants pose hypotheses as to why
raisins sink and then float.

4. Have groups modify the investigation by changing the shape of the
raisins, using a grape, and adding salt or sugar to the soda to see
what happens. How do these observations change your understand-
ing of why the raisins float. (The CO2 gas in the soda attaches to the
rough surface of raisins and causes many to float.)
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Activity 12, continued

Procedure

Sink or Float?

5. Have participants brainstorm ways this scientific phenomenon is
used. (Think about submarines and the way that air in human bod-
ies helps us float.)

6. Have teachers reflect on the inquiry nature of this lesson.

What were the elements of the investigations which engaged participants?

How important was it to encourage discourse among the individuals?

What teacher behaviors encourage or discourage inquiry?

How important was the reflection at the end of the investigation?
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Activity 13

Planning Lectures

Time

Purpose

Materials

Procedure

 40-60 minutes

This activity will help teachers develop a pattern of thinking and plan-
ning which will create effective lectures in appropriate learning settings.
This activity also highlights the important enhancements to make lec-
tures more interesting.

Handouts

8. Lecture Planning Worksheet

1. Review the characteristics of effective lectures.

2. Divide the participants into groups of two or three people.

3. First have the participants work for 20 minutes as individuals to an-
swer the Objectives and Organizing Content questions (1 - 6) on the
Lecture Planning Worksheet.  Individuals may select their own in-
structional topic or one may be assigned.  If there are logical group-
ings of teachers, such as several teachers at a grade level or high
school social studies teachers, it makes sense to assign them to work
in groups on the same lecture topic so they can share good lecture
ideas.

4. Have members share the information they developed with the other
members of the small group.

5. Now have each teacher work individually on the questions related to
pre-lecture activities, visuals, and stories (7 - 10).

6. Have the teachers share with the small group the ideas they gener-
ated in each of these sections.

7. Give each teacher the opportunity to reflect and discuss the impor-
tance of developing lecture enhancements.
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Activity 13, continued

Planning Lectures

Suggestions
Conduct a demonstration to reinforce the techniques to enhance lectures.
Have two teachers give short lectures on similar topics.  Have one present
a straight lecture with few enhancements.  Have the other include open-
ing questions, visuals, and a story. Discuss the strengths and weaknesses
of each lecture. This will help the teachers �discover� the importance of
visuals, stories, and opening questions.
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Activity 14

Developing Story Mnemonics

Time

Purpose

Materials

Procedure

 30-40 minutes

This activity gives practice in the use of a picture link type of mnemonic
technique to remember information. It illustrates how useful mnemonic
techniques are to remember a long list of items.

None

1. Assume you want to memorize these ten everyday, somewhat un-
related items:  baby, towel, flower, fishbowl, hat, microwave, maga-
zine, bed, telephone, hairdryer.

2. First read the list off to the group. Indicate that you would like them
to recall the items on the list. Repeat the list, and have participants
recall it as best they can. You might have them try to write them
down in sequence.

3. Then read the following story and repeat it.  Strongly emphasize
each key word.  Then have participants try to recall the list.  The use
of the story and images will significantly increase the ability to recall
the items.

As you enter the department store and walk past the perfume
counter, you hear the loud cry of a baby.  You want to cover your
ears to stop the sound and the only thing you see is a yellow towel.
You pick up the towel to cover your head and you notice there is a
beautiful purple flower printed on one side.  But the flower is not in
a pot, it is in a fishbowl.  You cover your head with the towel and
realize you have a fishbowl for a hat.   Walking though the store
with a towel for a hat you remember you are there to buy a new
microwave oven.  You want to find the fancy one you read about in
a magazine that is so automatic you can control it while lying in
bed.  After all you use the telephone while lying in bed, why not the
microwave for making popcorn and while watching the late movie.
Isn�t technology great. Now  they need to make a hairdryer you can
use in bed.
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Activity 14, continued

Procedure 4. To illustrate how to use this technique to help students re-
member, walk through the process of selecting images. As-
sume you want to memorize these ten everyday, unrelated
items, in sequence:  tomato, car, newspaper, sausage, pen,
tree, watch, tie, television, and football.

In order to remember these unrelated items, you can relate these
to pictures and tie it together in a story.

5. Next try the story tying these words together is a series of
ridiculous images  you can remember any new information
if you associate it with something you already know.

Follow this script to take participants through a story to re-
member this list.

First, picture a red tomato in your mind. But now we come to
the next item � car. If we assume that you already know to-
mato, you can now apply the memory rule. You simply need
to create a ridiculous picture, or image, in your mind's eye 
an association between tomato and car. In order to do this you
need a ludicrous, farfetched, crazy, absurd picture or image to
associate the two items. What you don't want is a logical or
sensible picture. For example, a sensible picture might be some-
one riding in a car and running over the tomato. Although this
would not be something you would expect to see every day, it
is in not in any way bizarre or impossible. An impossible, crazy,
picture might be  a gigantic tomato driving a car along the
highway, or you open a car door and tons of tomatoes tumble
out and knock you over. These are ludicrous, illogical pictures.

What you need to do is select one of these pictures, or a crazy
image you thought of yourself, and see it in your mind for just
a fraction of a second. Be careful not to picture the words �to-
mato� and �car.�  You need to see the action you've selected �

Developing Story Mnemonics
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Activity 14, continued

Procedure

Developing Story Mnemonics

the huge tomato driving the car, or the mountain of tomatoes
tumbling out of a car, or whichever image you've decided on 
for just an instant, right now.

The next item on your list is newspaper. Assuming that you al-
ready remember car, you now need to form a ridiculous associa-
tion in your mind between car and newspaper. For example, you
open a newspaper and a car leaps out of the pages and knocks
you over. Or you are driving a huge rolled up newspaper in-
stead of a car. Or you are driving a car when a massive sheet of
newspaper appears in front of you, which the car rips as you
drive through it. Choose one of these images, or one you con-
jured up yourself, and picture it clearly for a split second.

Sausage is the next item to remember, so you now need to form
a ludicrous connection between newspaper and sausage. You
could picture yourself eating rolled up newspapers and eggs for
breakfast instead of sausages and eggs, or you are reading a
gigantic sausage which has lots of news printed on it, or a paper-
boy is walking along a street pushing very long sausages through
letterboxes instead of newspapers. See one of those crazy im-
ages.

Next on the list is pen. Associate it to sausage. See yourself try-
ing to write with a sausage instead of a pen, or you cut into a
sausage with a knife and fork and gallons of ink shoot out of the
sausage into your face. Picture one of these scenarios clearly in
your mind.

The next item is tree. Picture millions of pens growing on a tree
instead of leaves or a colossal fountain pen growing in your gar-
den instead of a tree. Be sure to see the image clearly.

Watch is the next item on the list. Picture a tree with lots of
branches wearing giant wristwatches, or look at your watch and
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see a tree growing out of it, with roots curling up your arm.
Select an image and see it for an instant in your mind's eye.

Tie comes next. See yourself wearing an elongated wristwatch
instead of a tie, or an enormously long tie is tied around your
wrist instead of a watch, so long that it drags along the floor.

The next item to be remembered is television. You might picture
yourself with a television hanging around your neck instead of a
tie, or you switch on the television and a vast, horribly spotted
tie bursts out of the screen, unrolling itself for yards and yards.
Select a crazy association between tie and television, and see the
picture in your mind.

The final item on the list is football. See a football match where
the players are kicking around a television instead of a football.
Or you are watching a football game on television when millions
of footballs suddenly burst through the screen and hit you in the
face. Picture one of those images.

If you have really tried to see all those pictures, you will now
remember the list of ten items in sequence, both forwards and
backwards. Test yourself now, by writing them down on a sheet
of paper.

As a follow-up activity, give each participant a list of unrelated words.
Have them develop a mnemonic story and see if they can create a
set of images to help another person recall the words.

Activity 14, continued

Procedure

Developing Story Mnemonics

Suggestions
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Activity 15

Picture This

Time

Purpose

Materials

Procedure

45-60 minutes

This activity introduces teachers to types of graphic organizers and
the decision-making process for selection of graphic organizers for vari-
ous types of information.

Handouts

9. Types of Graphic Organizers
10. Graphic Organizer Information Activities

1. Divide the audience into groups of three or four.

2. Review the types of graphic organizers using Handout 9.

3. Assign the following information task to all groups and have them
select an appropriate graphic organizer for the information.  Next
have the group work together to create a graphic organizer.

Information task:

You are asked by the state board of education to develop a new
plan for teacher preparation.  Describe through a graphic all of the
steps and activities you would require in an ideal teacher prepara-
tion program.

4. Have several of the groups share the graphic organizer type they
selected and show their graphic.  (Use overhead transparencies or
an image projector to show the graphics.)

5. Have each person, working independently, select an information
task and an appropriate graphic organizer and develop it.   After
completing individual task, have the groups share their organiz-
ers.
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Activity 16

The Final Word

Time

Purpose

Materials

Procedure

 60 minutes

This activity will give participants an opportunity to become familiar
with various school districts� graduation by exhibition requirements,
expand individual knowledge of exhibitions, and build upon other�s
perceptions of exhibitions.

A school district�s graduation by exhibition requirements, general de-
scription, scoring guides, and sample student work.

1. Divide participants into groups of five.

2. Have groups sit in a circle.

3. Give groups 20 minutes to read and preview material on gradua-
tion by exhibition.

4. Then have the first person in a group begin by pointing out the
most striking thing found in the materials.  This should take no
more than three minutes.

5. Proceed around the circle and have each person respond briefly to
the first person�s remarks.  This should take no more than one minute
per person.

6. The person who began the discussion then has the �final word,�
which should be no more than one minute.  This is a response to
what everyone has stated.

7. The next person shares what was most significant for him/her.

Keep the conversation moving; encourage participants to stay focused
on the exhibition materials; keep time so that everyone has an opportu-
nity to participate.
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Activity 17

Problem-based Learning Case Study

Time

Purpose

Materials

Procedure

 60 minutes

This activity simulates problem-based learning with a problem cen-
tered around a teacher exploring the use of problem-based learning.
The case study and related questions will cause teachers to reflect on
their own ideas related to problem-based learning and steps they can
take to implement it in their classrooms.

Handout

11.  Problem-based Case Study

1. Introduce the case study and distribute copies of Handout 11.

2. Organize participants into groups of no more than six people.

3. Have the groups read the case study section by section and discuss
the questions following each section.

4. After completing the case, lead a whole group discussion on strat-
egies to implement problem-based learning.
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Activity 18

Tower of Pasta

Time

Purpose

Materials

Procedure

90 Minutes

The best way for teachers to understand the usefulness of design is to
engage in a simple project and reflect on the learning activities.  This
design activity incorporates a construction project using marshmallows
and spaghetti.   Participants will understand the relationship between
shapes and strengths of structures in construction.

Work space for participants to construct their tower, working in groups
of three or four.

• 20 pieces of dry spaghetti for each group
• 20 large marshmallows
• Meter stick

1. The design brief:  �Construct the tallest tower possible using only
20 marshmallows and 20 pieces of spaghetti.� Groups can cut or
break the materials as they wish.  They will have a fixed time limit
to construct their tower.  A prize will be awarded to the group that
constructs the tallest tower which remains standing for at least five
minutes.

2. The first step is to submit a tower design for approval.  Groups
should brainstorm alternative designs, agree on a design, and sketch
it on paper.  Give groups 20 minutes to come up with their design.

3. Check to see that all groups have a design sketch.  Allow them to
begin construction.   Give groups 20 minutes to complete construc-
tion.  They should follow their sketch but are allowed to make de-
sign alternations during construction.
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Activity 18, continued

Procedure

Tower of Pasta

4. Following construction, have each person complete a written sum-
mary. This summary should include a description of the planned
tower they intended to build, design modifications they made dur-
ing construction, and suggestions to other builders on techniques
to improve designs of towers.

5. Measure the towers and award prizes or recognize the winning
groups.  For added interest you might give other humorous awards
(smallest, fattest, flimsiest, etc.).

6. After designs are completed, discuss what design elements led to
the construction of a tall, stable structure.

7. Finally, ask the group to resume the role of teachers and discuss
this project design as a learning activity.  The following discussion
questions will be helpful.

� What skills and knowledge were developed in this project?

� How would this project be different if each group were given a
sketch and asked to follow the directions for construction?

� How would this have been different if you were allowed to go
back and design and construct a second tower based upon what
they had learned?

� What roles did various people play in the group?  Is it neces-
sary to provide additional guidance to the group to ensure that
all contribute to the design?

� Why was it important to require the sketch and how did that
contribute to a discussion of design principles?

� What is the importance of having each student write up
an individual summary?
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Activity 18, continued

Procedure

Tower of Pasta

� How could this be modified to challenge students design skills
more?

Design projects do not need to be complex, expensive, or sophisticated.
Have the groups share ideas on planning design projects.

This was a limited design activity. It could be expanded by having more
flexibility for students to select and substitute other materials. The goal
could also be more demanding, such as a bridge spanning a chasm or a
platform to support a weight.

Suggestions
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Activity 19

Archaeological Simulation

Time

Purpose

Materials

Procedure

45 minutes

This simulation game will point out to teachers how our �screening
mechanisms� filter out unwanted data, detail, and trivia through se-
lective attention.  This is important so that individuals can accom-
plish tasks throughout a day without being sidetracked by the unim-
portant and insignificant.  (Do not reveal this purpose up front to
teachers since this perceptual phenomenon is what they will learn
from the game.)

• Printed set of instructions
• Large sheets of newsprint
• Colored markers
• Masking tape or thumb tacks

1. Divide the participants into groups of six people.

2. Give participants the following instructions:

� You are archaeologists in the future interested in reconstruct-
ing a culture based on artifacts you discover.

� The culture you are concerned with is the United States in the
20th to 21st centuries.

� You are on a �dig� and come up with a small, flat round ob-
ject.  It has a man�s face on it; the man has a beard.  (The object
is a U.S. penny.)

� Come up with as many characteristics of U.S. culture as you
can from this artifact.  This is what archaeologists have to do.
You are in competition with the other teams. You have five
minutes to deduce as much information as possible.  Record
responses on flip chart paper.
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Activity 19, continued

Procedure

Archaeological Simulation

3. After five minutes, call time and ask participants to total up and post
their cultural characteristics.

4. Have the team with the highest total report verbally their character-
istics to the entire group.

5. Anticipate friendly rivalry; some items will be challenged.

Possible characteristics:

• Bilingual (English and Latin)
• Architecture (Lincoln Memorial)
• Calendar
• Mining
• Patriarchal society
• Coinage system
• System of writing
• Liberty-loving
• Religious (�In God We Trust�)
• Agriculture (if a �wheat� penny)
• Appearance conscious (Lincoln�s beard)
• Dress conscious (coat, tie)

6. Add additional characteristics from the other teams.

7. To process the game, ask participants what they learned.  Record
responses on a flipchart.

8. Discuss responses from group.  Learnings should include the value
of teamwork, importance of background in perception (different
groups see different things), the fact that it is difficult to single out
things that are common in daily activities, etc.  Discuss further why
we overlook the detail�phenomenon of perceptual choice or selec-
tive attention that screens out the unimportant.  This screening de-
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Activity 19, continued

Procedure

Archaeological Simulation

vice is helpful for it enables us to get through tasks and activities
without being overwhelmed by trivia; on the other hand, the device
may work in reverse.  It may screen out information that we need to
be aware of.  For example, we may forget to make an important phone
call.

9. Participants will better understand their perceptual processes and
strengthen their abilities to attend to important stimuli while appreci-
ating the ability to overlook myriad stimuli that are not important.

10. Have participants in pairs outline the advantages of reinforcing this
learning through the simulation game.  What did they learn from the
game? What encouraged participation? Was it enjoyable?  How could
the game be improved?

11. In small groups, share responses and identify a similar game simula-
tion for a content area.  Have groups report out their ideas.

(Source:  Julius E. Eitington, The Winning Trainer.  Houston, Texas: Gulf Publish-
ing Company, 1984)
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Activity 20

Imagining Imagination Questions

Time

Purpose

Materials

Procedure

30-40 minutes

This exercise will illustrate to teachers the importance of using planning
sessions to develop good questions and assist teachers in developing
imaginative questions to use.

Handout

12. Creating Imaginative Question Guide

1. This activity consists of groups of teachers brainstorming imagina-
tive questions for typical lesson topics.  Teachers will be asked to
create questions three different times; first on their own, second us-
ing the Creating Imaginative Question Guide, and third working as a
small group.

2. Assign teachers to small groups of four to eight people.  Have them
agree on an instructional topic.  Each person in the small group should
work on the same topic.

3. First review the descriptions of imaginative questions, including the
two types of hypothetical and creative questions.

4. Give participants five minutes to work on their own writing down as
many imaginative questions as they can think of for their topic.

5. Distribute copies of the Creating Imaginative Question Guide.  Now
have teachers see if they can create additional questions using the
guide.

6. Have the teachers meet in small groups. Using the guide and previ-
ously brainstormed questions, agree on three or four good questions
that might be used in an instructional setting.
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Activity 20, continued

Imagining Imagination Questions

Procedure
7. If time allows, have the groups select a new instructional topic.

This time start the brainstorming in the group and refer to the Cre-
ating Imaginative Question Guide and generate as many questions
as possible.  Finally, select four or five good questions.

8. Have teachers reflect and discuss as a large group on this process
of creating imaginative questions.
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C.

Handouts

1. Rigor/Relevance Framework
2. Determining Levels of Rigor and Relevance -

Worksheet/Answer Sheet
3. Knowledge Taxonomy Verb List
4. Application Model Decision Tree
5. Performance Planning Worksheet
6. Performance Planning Questions
7. Strategies that Work Worksheet
8. Lecture Planning Worksheet
9 . Types of Graphic Organizers
10. Graphic Organizer Information Activities
11. Problem-based Case Study
12. Creating Imaginative Question Guide
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Rigor/Relevance Framework

Handout
1

1          2          3          4         5
Apply in
discipline

Knowledge
in one
discipline

APPLICATION
MODEL

Apply
across
disciplines

Apply to
real-world
predictable
situations

Apply to
real-world
unpredictable
situations

6

5

4

3

2

1

Evaluation

Synthesis

Analysis

Application

Comprehension

Awareness

T
A
X
O
N
O
M
Y

K
N
O
W
L
E
D
G
E



©  International Center for Leadership in Education, Inc.

How to Teach for Rigor and Relevance

Directions:  For each of the following skill and knowledge statements, indicate the
                    appropriate level on the Application Model and Knowledge Taxonomy.

Application
Level

Knowledge
Level

Worksheet

1. Calculate rate of change in a population.

2. Identify common land formations (islands, deltas, moun-
tains) on a map.

3. Prepare written and oral arguments to support a change in a
school policy.

4. Predict, evaluate, and rank minerals by hardness.

5. Compare and contrast two short stories.

6.   Describe in your own terms the meaning of one of the amend-
ments in the Bill of Rights.

7.   Read a bus schedule to determine the length of time for
     an across-city trip and which buses to take.

8.   Determine all factors of a whole number.

9.   Multiply in your head pairs of numbers less than 12.

10. Write directions on how to determine if the batteries are dead
in a portable electronic device.

11. Edit a letter for correct grammar and spelling.

12. Develop a mathematical model for estimating a large
      number of objects.

13. Research a topic and give an oral report to the class.

14. Convert English measurement to decimal equivalents.

15. Determine information from a graph or statistics.

Handout
2

Page 1 of 2

Determining Levels
of Rigor and Relevance
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Determining Levels
of Rigor and Relevance

Application
Level

Knowledge
Level

Answer Sheet

Handout
2

1.  Calculate rate of change in a population.

2. Identify common land formations (islands, deltas, moun-
tains) on a map.

3.   Prepare written and oral arguments to support a change in a
school policy.

4. Predict, evaluate, and rank minerals by hardness.

5. Compare and contrast two short stories.

6. Describe in your own terms the meaning of one of the amend-
ments in the Bill of Rights.

7. Read a bus schedule to determine the length of time for
       an  across-city trip and which buses to take.

8. Determine all factors of a whole number.

9. Multiply in your head pairs of numbers less than 12.

10.  Write directions on how to determine if the batteries are
 dead in a portable electronic device.

11.  Edit a letter for correct grammar and spelling.

12.  Develop a mathematical model for estimating a large
 number of objects.

13.  Research a topic and give an oral report to the class.

14.  Convert English measurement to decimal equivalents.

15.  Determine information from a graph or statistics.
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Handout
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Knowledge Taxonomy Verb List

advance
calculate
change
convert
contemplate
define
explain
extrapolate
infer

interpret
outline
project
propose
reword
submit
transform
translate
vary

2
Comprehension

arrange
check
choose
find
group
identify
label
list
locate

1
Knowledge

match
name
point to
recall
recite
repeat
say
select
write

3
Application

adopt
consume
capitalize on
devote
employ
exercise
handle
maintain
make use of

manipulate
mobilize
operate
put to use
relate
solve
start
take up
utilize

accept
appraise
arbitrate
assess
award
classify
criticize
decide
determine

6
Evaluation

grade
judge
prioritize
rank
rate
reject
rule on
settle
weigh

blend
build
cause
combine
compile
compose
conceive
construct
create

5
Synthesis

develop
evolve
form
generate
make up
originate
produce
reorder
structure

assay
audit
breakdown
canvass
check out
dissect
deduce
divide
examine

4
Analysis

include
inspect
look at
scrutinize
sift
survey
study
test for
uncover
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Application Model Decision Tree

Is the
outcome

unpredictable?

Is
it

application?
NO

Level 2
Application in
one discipline

Level 3
Interdisciplinary

application

Is more than
one school

subject
involved?

YES

Level 4
Real-world
predictable
application

Level 5
Real-world

unpredictable
application

Level 1
Knowledge in
one discipline

Is the
application
real world?

Directions:  Select a task, application, or activity and then answer the
following questions. See next page for clarification of the questions.

Handout
7

Page 1of 2

NO NO

NO

YES

YES

YES

Handout
4
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Application Model Decision Tree

    Students have access to real-world
 resources (tools, references, etc.)

   Task must be completed in
same time frame as real-world

 Resources are limited

Students have extended time
 to complete task

Application occurs in same way
it is used by adults

Standards for performance are
same as for adult roles

Lower standards of performance are
    acceptable

Application occurs only in school

Page 2 of 2

Handout
4

Is
the

application
real world?

Is
the

outcome
unpredictable?

     Application has uncertain
results

      Unknown factors involved
(environment, people, time)

       Students have individual and
 unique solutions to problems

Parameters are controlled

Application involves routine
      solution

All students complete
  similar designs or solutions

YES

YES

Directions:  Use the following statements to clarify where a task, application,
or activity belongs on the Application Model.

NO

NO

NO

Assesses content knowledge

Is
it

application?

YES Requires use of knowledge Requires only recall or understanding

Requires learning steps in a
   procedure

         Requires students actually
to practice steps in a procedure

    Uses previous knowledge to solve
problems, create a design, or
communicate information

 Requires memorization of
facts or formulas

Assesses performance
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1.  What is the focus of this instructional unit (topic, area, theme, setting, con-
cepts)?   What are the important connections (standards, other disciplines)?

2.  What are students expected to know and be able to do (expected application
level and knowledge level)?

Competency Application
Level

Knowledge
Level

Performance Planning

Handout
5

Page 1 of 3

Worksheet
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3.  What student work will be used to measure achievement?

4.  What content will students need?

Performance Planning

Page 2 of 3

Worksheet

Handout
5
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5.  What are the �big� concepts/ideas to be learned,
     and what key questions will trigger student interest?

6.  What assessment and instruction will be effective?

Performance Planning

Page 3 of 3

Worksheet

Handout
5



©  International Center for Leadership in Education, Inc.

How to Teach for Rigor and Relevance

1.  What is the focus of this instructional unit (topic, area, theme, setting, con-
cepts)?  What are the important connections (standards, other disciplines)?

2.  What are students expected to know and be able to do (expected application
level and knowledge level)?

              Competency

3.  What student work will be used to measure achievement?

4.  What content will students need?

5.  What are the �big� concepts/ideas to be learned, and what key questions will
trigger student interest?

6.  What assessment and instruction will be effective ?

Performance Planning Questions

Application
Level

Knowledge
Level

Handout
6
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1
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APPLICATION

Strategies that Work

Some teaching strategies work best on each type of objective. List two or three
instructional strategies which you think would be effective in each of the four
quadrants of the Rigor/Relevance Framework.

Handout
7

Worksheet
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Lecture Planning

1. What is the title of your lecture? Decide what message you wish to deliver.

2. What are your overall objectives?

To inform _____    To persuade _____ To entertain _____

3. What are the characteristics of the student audience?

4. After your lecture, the main thing the audience will know is:

5. After your lecture, the audience will feel the emotion(s) of:

6. After your lecture, the audience will take the following action(s):

Handout
8

Worksheet

Page 1 of 2
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7.  What pre-activity will introduce the lecture and stimulate interest?

8.  What are the main topics to cover?

9.  In what order should you deliver the content?

10.  What visuals will support the lecture?

Handout
8

Page 2 of 2

Lecture Planning

Worksheet
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Types of Graphic Organizers

Handout
9

Page 1 of 3
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Types of Graphic Organizers

Describing

Brainstorming Web�A brainstorming web starts with a core concept, or main idea, at its
center. Information related to the main idea is identified in a free flowing manner and
radiates outward from most general to most specific, with links between related ideas.

Clustering Web�Clustering generates ideas, images, and feelings around a stimulus word.
One idea builds on another, enabling students to enlarge and categorize their ideas for
writing and to see patterns in their thoughts. Clustering differs from the brainstorming web
in that ideas are grouped in logical categories or clusters.

Character Web�A character web represents a character in a work of literature.  It depicts the
character�s traits and can include quotations that illustrate those traits.

Hierarchy� A hierarchy shows connections between people or objects in a logical hierarchi-
cal manner.  These might represent groupings such as animal species or show a traditional
organization chart.  Another type of hierarchy is a family tree,  which shows how family
members are related.

Continuum�This is a simple tool to demonstrate a sequence of events.  This graphic orga-
nizer is used to show time lines of historical events, degrees of something, shades of mean-
ing (Likert scales), or rating scales.  The main organizers are what is being scaled and the
extremes, or end points. This might be used for a listing of major wars or events that
occurred in a story.

Spider Map�This is used to describe a central idea, process, thing, concept, or proposition.
This mapping is useful for brainstorming ideas and to organize thoughts for a writing
project.  The main ideas are illustrated as well as their attributes or functions.

Solving Problems

Affinity Diagram�This graphic sorts many ideas into logical groupings.  Solving problems
or making decisions frequently starts with generating a long list of brainstormed ideas.  The
affinity diagram  leads to more thoughtful analysis by sorting and labeling these ideas .

Cause and Effect (Fishbone Map)�This graphic organizer, sometimes called a fishbone map,
is often used for problem solving.  It is helpful in analyzing changes, conflicts, and cause-
and-effect situations.  Using the diagram, the factors that cause the problem or event and
their interrelationship are identified and recorded. The varied causes are analyzed, or-
dered, and prioritized as to the most rational conclusions.

Page 2 of 3
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Media Plan�This is a graphic, sequential depiction of a narrative.  Students recall major
events of the story, then illustrate the events in the squares provided.

Decision Matrix�This graphic requires students to identify a problem and evaluate pos-
sible solutions. After identifying solutions, several criteria are identified to rate the
alternative solutions. These are organized in a matrix.  Each alternative solution is evalu-
ated against each criteria. This systematic evaluation and graphic presentation of alter-
native solutions can lead to easier decision making.

Making Meaning

Concept Map�This is used to show connections among complex ideas (democracy) or
branching procedures (the circulatory system).  Key questions illustrated are:  What is
the superordinate category?  What are the subordinate categories?  How are they re-
lated?  How many levels are there?

Cycle�The cycle shows how a series of events interact to produce a set of results that
repeat.  Some examples of this would be weather patterns, the life cycle, cycles of
achievement and failures.  The cycle depicts the responses to the main events in the
cycle.

KWL Chart�KWL stands for Know, Want to know, and Learned. This chart helps stu-
dents activate prior knowledge and reflect on learning.  Students determine:  What they
know; what they want to know; and what they learned.

Interaction Outline�An interaction outline is used to show the nature of an interaction
between persons or groups, such as the interaction between European settlers and
American Indians.  The graphic depicts a response to the persons or group:  What were
their goals?  Did they conflict or cooperate?  What was the outcome for each person or
group?

T-Graph�This is used to show similarities and differences between two things (people,
places, events, ideas, etc.)  The graphic shows what is being compared and how they
are similar and different.

Venn Diagram�This is made up of two or more overlapping circles.  It is often used in
mathematics to show relationships between sets.  In English language arts instruction,
Venn diagrams are useful for analyzing similarities and differences in characters, sto-
ries, poems, etc.  This organizer is an effective pre-writing activity.  It helps students to
organize thoughts, quotations, and similarities and differences visually, prior to writing
a compare/contrast essay.

Types of Graphic Organizers

Handout
9

Page 3 of 3
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Use the following activities to practice developing different types of graphic organization
of information.  Refer to the Types of Graphic Organizers chart to select the appropriate
type of organizer.

• Identify, sequence, and show the relationship among the steps in creating a new law.

• Using a book you have recently read or a movie you have seen, show the principal
characters and their relationships.

• Brainstorm characteristics of schools.  Answer the question, �School is......� with as many
charateristics as you can think of.

• Compare and contrast the cultures of the United States and Japan in as many ways as
applicable.

• Describe the administrative organization of your school district without leaving anyone
out.

• Show a recipe in graphic form.

• Describe the cultural backgrounds of your students.

• Develop a slide presentation for other teachers on graphic organizers.

• Identify the causes of student absences from school.

• Describe the school curriculum.

• Identify all of the activities at school that involve parents.

• Develop a pattern of looping of elementary teachers to stay with a group of students for
multiple years.

• Develop a personal plan for learning more about graphic organizers.

• Represent graphically the source of drinking water in your area.

Graphic Organizer
Information Activities

Handout
7

Handout
10
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Problem-based Learning Case Study

Rick Tries Problem-based Learning

Handout
11

Page 1 of 7

Getting Started With Problem-based Learning

Rick Martin had spent his entire teaching career of almost two decades in the science
department of a large high school.  Of all the courses he taught, the Living Environment
elective was his favorite.  The course demanded hard work and emphasized thinking.
Rick�s lectures focused on advanced concepts in biology and the connections between
biology and environmental issues.  Students consistently rated the course high.  They
liked Rick�s casual style, his enthusiasm for the subject, and his obvious interest in each
student.

Despite the uniform praise he received from students and teachers, Rick always sensed
he could do better.  Too many of his former students, even the brightest, had graduated
with a superficial understanding or outright misunderstanding of many of the concepts
that he had covered thoroughly in his course.  To him, these graduates seemed to lack
the enthusiasm for continued learning that would carry them to successful careers.  He
believed that a truly excellent teacher could change this situation.  Furthermore, he was
beginning to worry about whether his excellent teaching ratings reflected the student�s
appreciation of him rather than what he was teaching.  Perhaps in frustration and partly
out of curiosity, Rick decided to take a radically different approach to teaching.  What
harm could it do?

Rick had read about problem-based learning (PBL) as it was used in medical schools and
throughout the pedagogical principles of that approach could apply anywhere, including
biology.  After discussing PBL with a few colleagues who had tried the approach in other
disciplines, he took the plunge and revamped the Living Environment course completely.
No longer did he lecture.  Rather, he used class time to move among groups of four or
five students who were discussing biology problems and experiments that he had care-
fully selected and assigned.

That happened a year ago.  There were still bugs to work out.  He knew that some things
hadn�t gone as planned and that there had been a lot of confusion initially until he and
the students recognized what they needed to do.  He had anticipated there would be
some difficulties because students were not used to taking as much responsibility for
their own learning and many students (and some of his colleagues) felt that, �If you don�t
lecture, you�re not teaching.�
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Initially he was worried that the new format would force the elimination of topics he had
always included in the lecture format.   True, there were environmental topics that he did
not cover in the PBL structured course. However, several students embarked on detailed
problems and solutions that included much greater depth of understanding of biology than
he covered previously.  On a couple of problems, Rick even learned some new material.

Now that he had a year of experience, he was all charged up to do it again, only better.
His revised syllabus was ready and the schedule was set.  He could hardly wait to get the
course rosters so he could assign students to groups and get started.

How did Rick�s course change as a result of using problem-based learning? What didn�t change?

Some of Rick�s colleagues respond that PBL may be okay for an elective, but the courses they teach
have required content.  Spending time on group problems will reduce the time necessary to cover
required content.  How should Rick respond to those concerns?

Constructing Groups

A total of 27 students had registered for Rick Martin�s Living Environment elective.  He
noted that three of them had not taken the Introduction to Biology prerequisite.  This, he
mused, was a common problem.  Every year, it seemed, there were a few students who
did not read the course description and registered for his course mistakenly thinking it
would be easy and look good on college applications.  If they showed up at all, they would
undoubtedly drop after the first class when they found out the course required knowledge
of basic biology.  For the remaining students, Rick had available grades in science courses
and gender.  He proceeded to assign students to different groups with the objective of
maximizing heterogeneity without making any group academically unbalanced.  He was
particularly pleased to see so many honors students registered.  There were enough to
have at least one, and sometimes two, in each group.  After three hours of shifting and
balancing, he felt he had made five well balanced, heterogeneous groups. No identifiable
type of student was concentrated in any particular group.

Later Rick began to wonder whether it was worth the effort.  Was he fooling himself to
think that he could take a few pieces of information about each student and be able to
create groups that would function well for the whole semester? Maybe he should just
assign students randomly or let students choose their own groups.

What are the advantages and disadvantages of forming groups the way Rick did?

Are there types of information you would not have used or other information you would want to use
in constructing groups?
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The First Class

Rick knew that the first day of class was the most important of the whole semester, be-
cause it set the tone. Consequently, he did not want to repeat last year�s mistake of lectur-
ing about the course for the whole period.  That sent entirely the wrong message. Yet he
still wanted to communicate what the course was about and how it was likely to be differ-
ent from any other course they had encountered.  He had thought this all through and was
ready.

On the board he listed the students in each group.  He arranged the tables and chairs in
this new room specifically for PBL teaching.  (It had been a mess last year in a traditional
classroom where the students didn�t have room to spread out their things.) The first
student arrived, Rick greeted her, handed her a syllabus, asked her name, and pointed to
the table where her group would be.  As more students came, he repeated the personal
greeting. He also suggested that the students in each group get to know each other, be-
cause they would be together for the rest of the semester and later that period each would
have to stand up and introduce a fellow group member.

At the starting time five students were still missing.  (They never showed up.) Unfortu-
nately three were from one of the groups.  All of the students who had not taken biology
showed up.  It turned out they were taking Introduction to Biology concurrently this
semester.  In order to have functioning groups, he tentatively assigned all three to the
group with the missing members.  Under his breath, he recited Robert Burns� line about
the best laid plans of mice and men.  Nevertheless he forged ahead with his plan and had
each student stand up and introduce the next person.  This proved to be a traumatic
experience for several students.  Lisa, for example, was very shy.  Her whisper hardly
could be heard above the whir of the ventilator fan in the room.  Anna had been in this
country only a few months and clearly was uncomfortable speaking publicly.  Jason, on the
other hand, enjoyed the limelight and introduced the next student with some ill-considered
�joke� about his new friend.  After what seemed like a very long 15 minutes, Rick ex-
plained the assignment for the rest of the period.

Rick had each group read the syllabus with the objective of making a list of at least five
items � either suggestions for improving the syllabus or questions about the course that
were not answered to their satisfaction in the syllabus.  After a few minutes of silence, the
chatter of each group began and continued until the end of the period.  Rick moved from
group to group listening to the discussion and answering questions, usually with other
questions that pointed the discussion in the right direction.  While he had no trouble
fielding the questions from each group as he visited it, his attention was distracted once
when he heard some hostile remarks from another group nearby.
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�This is, like, unreal.  Really, I mean, if this guy expects me to be here every morning
ready to participate in some geek discussion, he�s gotta be crazy.  My brother had this kind
of class last year and said the teacher didn�t do anything.  Like, he just used the group
discussions to get out of teaching.� (Another male student) �Yeah, and if I didn�t need this
course, I�d drop it now.  I don�t know about the rest of you guys, but I�ll be happy to get a
�C.� Don�t plan on me to bust my butt studying every weekend.� June, another student,
responded, �But that�s unfair, if my grade depends partly on you.   Maybe you ought to
drop!� Several students said they would rather choose their own groups.

At the end of class, Rick collected the lists from each group and walked to the department
office where he planned to read the lists and reflect on the first class.

Was a critique of the syllabus a good group activity for the first day of class?  Should Rick have done
anything differently in setting up the first class?

Were the comments he overheard legitimate student concerns? How should he deal with them?

Preparing for the Second Class

The group responses to the syllabus revealed a general concern.  Students wanted to know
why so much of their grade (20%) was for �APPA�  Attendance, Preparation, Participation,
and Attitude.  Why, they asked, should they be graded on such things that, with the
exception of attendance, were subjective and seemed irrelevant to course content? Why
wasn�t there a textbook? How many absences would be allowed before it affected one�s
grade? Was it really necessary to spend a whole class period on how to use the library
because everything was easily accessible by computer? One group felt it was unfair to
have part of one�s grade be dependent on the performance of other people in the group,
particularly if some people were satisfied with a �C� and others were willing to work for
�A�s.� Wouldn�t the students learn more if he would simply lecture about each problem
and tell them what was important? What would the tests be like?

How should Rick respond to these issues at the next class?

Problems with the Groups

Five weeks had passed.  The class was working on a  third problem.  By now Rick knew
each student and group well.  Each group had developed a character of its own.  In gen-
eral, Rick thought the class was going well.  Compared to the previous year, he was more
directive, and he thought it made things better.  There was less confusion about the roles
of the student and the instructor.  After completing each problem, he led a discussion with
the whole class that dealt with the problem�s significance.  The students participated and
made comments that showed a real depth of understanding.  His major concerns at this
point had nothing to do with content.  Two of his five groups showed signs of tension.  He
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had received requests from several students who wanted to talk with him privately.

Jeff, a good student, continued to miss class about once a week.  In the same group, Joan
had missed four classes due to a broken leg.  The remaining students resented Jeff because
he disrupted the activities of the group.  When he wasn�t there, he couldn�t contribute and
couldn�t be assigned learning issues to look up.  When he was there, other group members
thought they wasted valuable time explaining what they had gone over the class before.
This was especially annoying because Jeff was probably the brightest person in the group
and easily could have helped the group considerably.  One student asked if it were pos-
sible to kick someone out of the group or exclude someone from the group part of the
exam.  Rick had to think about that.

The other problem group included Jason, Anna, and Jamal.  Anna was used to working
hard and prepared thoroughly for each class.  In most courses she quickly determined
what the teacher wanted, anticipated test questions, and was used to getting good grades.
She claimed that �group assignments� were mostly her work, and she complained that
some of the students came to class without having read the assigned problem.   Those
students expected the other students to tell them what was important.  Jason jumped to
conclusions, generated incorrect explanations that seemed plausible, dominated discus-
sions, and didn�t listen very well to alternate points of view.  Jamal talked a lot but treated
things rather superficially.

Characterize the situations in the two problem groups.

What could Rick have done to avoid these problems?

What should Rick do now?

 Planning the Examination

Several students wanted to know, what would be on the exam. Rick suggested that they
look at last year�s exam on the course Website.  He said that their examination would be
totally different from any examination they had ever had and that it would stress thinking,
conceptualization, communication, and group processes.

One week before the examination, he gave the students a new problem.  Most of the exam
would relate to this problem.  The groups could use any of the resources at their disposal
to prepare for the examination.  Resources could include other teachers, students in other
groups, books in the library, and the Internet.  Their goal was to use the skills they had
learned to understand the problem thoroughly in the week they had before the examina-
tion.

Such an examination could not be completed in a single one hour class period as Rick had
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painfully discovered last year.  In order to allow for �unlimited� time for second part, he
scheduled the examination over three days.  The first part of the examination (50%) would
have four questions to be done individually and handed in.  The second part would take
the last of the four questions, which was also the most difficult question from the first part,
and open it up to group analysis and discussion.  The question for the group part was
especially important.  It had to be sufficiently difficult so that few, if any, students would
be certain of the answer after they had worked on it individually in part one.  On the other
hand, it couldn�t be too difficult or the synergistic benefits of group work would not be
apparent.

Throughout the course, Rick had stressed again and again to the students the importance
of being able to define as precisely as possible what they didn�t know but needed to know
to understand a problem.  These were the learning issues that they had to pursue in their
efforts to completely solve the problem.  It was Rick�s firm belief that no matter how well
someone understood a problem, there would be still more learning issues to pursue.  This
was true for him because every time he reread these case problems he saw something new
he hadn�t appreciated before.  To address this aspect of the course, the first question on the
individual part of the examination asked every student to make a list of their remaining
learning issues, ranked in order of importance, and justified with respect to their impor-
tance.  Rick got a perverse pleasure out of asking this question for 20% of the examination
grade because it permitted students to get credit for identifying what they didn�t know.
As he said to the students, �Knowing what you don�t know, in a sense, means you know
everything.� Such knowledge was power because it focused one�s learning where it had
the most impact.

For many years, Rick had rejected multiple-choice and short-answer examinations because
he felt they didn�t reveal how much the students really understood.  But grading essay
examinations was painful and time consuming.  He concluded that there was no way to
evaluate answers objectively.  Some students seemed to understand but they couldn�t
communicate their understanding.  Some students took paragraphs to explain what others
could say in a sentence.  How should he deal with peripheral misinformation or beautifully
written wrong answers?  How could he explain to a student why the �quality� of his
answer was poor?

Rick read and reread each answer, compared student answers, and finally assigned nu-
merical grades to each answer.  A real dilemma arose when Rick graded the group part of
the examination.  Jason�s group had completely blown the second part of the examination.
They got only 20 out of 50 points.  Everybody�s answer read the same and their group
answer was almost the same as Jason�s answer to that question on the individual part of
the examination.  Was it fair to add the grades from both parts of the examination?  After
all there was an element of chance here and why should everyone in a group be penalized?
Most of all Rick was concerned about Anna.  She had done rather well on the individual
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part of the examination but, when the group part was added to her grade, she was in the
bottom 25% of the class.  He knew this would upset her totally.  Furthermore it didn�t
reflect what she had learned in the course or the contributions she had made to the group.

Jeff�s group revealed another pattern.  After discussing the group problem, they couldn�t
come to agreement and so they decided to hand in individual answers.  Although there
were similarities, each student�s answer on the group part was distinct.  Jeff in fact had
done very well � the best in the group.  Apparently he couldn�t communicate or couldn�t
convince his group of the correctness of his answers.  Considering Jeff�s frequent absences,
it didn�t seem fair that he got one of the highest scores in the class.

What issues did Rick�s examination address that aren�t normally addressed in a examination?

What changes in testing and grading are necessary to reduce these issues and complement a PBL
approach to learning?

Grading Students and the Teacher

The students performed very well in the course and their grades reflected that.  Seventy-
two percent of his class got A�s or B�s.  That compared with only 45% in the previous year.
Rick struggled with this apparent grade inflation and so did his principal.  Had he lowered
his standards?  Did he need to raise his standards?  Would it be fair to students who had
taken the course previously but had suffered because he had not handled group process
issues very well? Would his colleagues think he was getting soft and had confused content
issues with process issues?

Rick again collected student evaluations of the course and compared the student responses
this year to those of the last year, when he first used problem-based learning, and to earlier
years when the course had a predominantly lecture format.  While the evaluations im-
proved over the previous year and were generally good, they were not as good as when he
had lectured.  This troubled him because it seemed that the course in its current format
was superior to the earlier format.  If this were a general phenomena on reflecting some
reluctance by students to take responsibility for their learning, would other teachers really
want to jeopardize their ratings in a change to a problem-based approach?

Two weeks after the end of the semester, the principal, who had noticed the increase in the
student�s grades, called Rick into his office.  He wanted Rick to explain why the grades this
year were out of line with the grades he had given in previous years.  In addition, he
showed Rick an anonymous letter written by a student who complained that Mr.  Martin
expected students to learn on their own and to spend too much time in the library tracking
down obscure facts.  The student also said that the grades were totally subjective and
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Imaginative 
Questions

Change one step in 

a process and ask,

 "What if...?"

Change the outcome 

of a previous event 

and ask, " What 

if...?"

Change one 

variable  and ask, 

 "What if...?"

Think of a future time 

and ask "How would 

this be different?"

How a younger 

student or senior 

citizen might do this 

differently?

Expect a different 

result and ask

How would you....?

Create a unique 

metaphor and ask 

How is this like.....?

Introduce a problem 

and ask,

 " What if....."

Think of a past time 

and ask  "How would 

this be different?"

Use  a different 

setting and 

ask,"How would 

this be different?"

Change the 

resources available 

and ask, " What 

if....."

Change point of 

view and ask, " 

What if...?"

Hypothetical  Questions

Creative  Questions






























































































































































































