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INTRODUCTION
The US Secretary of Labor"s commission on achieving necessary skills for America in the
year 2000 (SCANS Report June, 1991) identified 5 competencies and a three part foundation
of skills and personal qualities required for solid job performance. The report concludes that
the most effective way of learning these skills is "in context", placing learning objectives
within a real environment rather then insisting that students first learn in the abstract what
they will be expected to apply. Pacific Crest Software, an educational technology firm based
in Corvallis, Oregon has produced many components that aid higher education faculty
produce such environments along with the attendant desired outcomes.

PREMISE
Can the mentally retarded learn to learn? Is there a fixed learning curve for each of us? Our
experience at Pacific Crest Software has led to a working hypothesis that is, "since every
learner we have worked with has improved their basic skills and their rate of learning, we
strongly believe that every person can improve how they learn." The premise of this paper
is to explore a new definition of learning curves which we define as "the rate of learning"
curve.

WHAT IS A "LEARNING CURVE"
A Leaming Curve is determined in terms of a skill that, when performed, over and over again
improves performance after each trial. Research shows that repeated performance improves
performance but the rate of improved performance decreases with each additional trial The
measured performance of a learner in different domains and independent situations really
represents the strength of his/her associated skills for learning.
Our contention is that each person"s learning curve increases exponentially provided that each
individual invests in improving their learning processes and skills. During the transition from
lower level skills such as memory and motor skills to higher level complex skills such as
problem solving and communication, we believe that initial learning improvements are not
very significant. Returns on improved learning by strengthening the learning process though
problem solving and communication skills can dramatically improve the rate of learning.

HOW TO IMPROVE THE RATE OF LEARNING
At Pacific Crest Software, we believe that:

*
*
*
*
*

Everyone can increase their learning rate.
Intelligence can always be improved.
There is unlimited learning potential in every individual.
There is no cap to learning.
Any learning limitation is a personal choice of the particular individual.

Researchers measure intelligence by how quick people learn as opposed to what they know.
Adult learning theory has shown that learning is most effective when students can confront
a problem that they need to solve. By the same token a good problem solver must learn new
concepts, hence, better learning is supported through problem solving.

DEVELOPING "SKILLS FOR LIFE"
Pacific Crest Software has been helping higher education change the focus from content to
the improvement of the teaching process. We facilitate this with an early introduction of
problem solving and critical thinking through the use of innovative and exciting curriculum,
software technology and teaching techniques. The students develop and improve a set of
"skil,ls for life" through a series of 200 learning exercises based on our model of the
LEARNING PROCESS (Appendix A) and the GOOD LEARNER (Appendix B). A team
of 20 faculty members across the country has identified these set of 44 foundation skills that
are also outlined in the SCANS report (Appendix C). [Appendices A, B, & C are available
from Pacific Crest Software]

PERCEIVED NEED FOR TEACIDNG CONTENT
Over the last 15 years, colleges and disciplines have found the need to expand the curriculum
to include more and more areas of knowledge to help prepare graduating students with a
more comprehensive knowledge base.
Unfortunately, most organizations are realizing that although the knowledge base keeps
rapidly expanding, there is a need for education to shift the focus from trying to maximize
the number of concepts, to improving significantly the processes of acquiring and applying
knowledge.

WHAT IS CURRENTLY DEFINED AS AN "EDUCATIONAL PRODUCT"?

In analyzing the degree programs at many of the nations's wide array of colleges, research
shows clearly that the "Product" is curriculum focused on a set of courses. Each course has
a syllabus that defines its content and is a required part of the "knowledge base" that
students buy for their tuition.
Assessment is mostly done on an incremental basis, course by course, with little regard for
an overall assessment of their knowledge base at the time of graduation? Therefore, what is
the quality of this product? In applying TQM principles to these institutions and their
product, we have a lot of issues that need to be addressed. The most important component
is evolving education to focus on process

TWO PRINCIPAL PROCESSES:
A lot is made of the need for life-long learners. Over a life-time the number of hours
professionals spend in learning keeps increasing significantly for each new generation. Once,
only a few people spent a majority of their time learning and solving problems, these
activities have been decentralized to each and every person in an organization. Therefore,
the value of the knowledge base that a person graduates from college with has decreased
rapidly over the last couple of decades. The value of two major processes of acquisition and
application of knowledge has thus increased significantly.
Acquisition of the knowledge base equals learning process. Our premise is that every process
can be improved significantly. Some improvements are incremental, while others may be
more structural. Our contention is that learning is a process and can be modeled. Once
modeled, the learning process can be taught. Once taught, it can be performed and assessed.
The " learning process model" coined by a consortium of faculty represents a generalized
learning process that can be consistently used in most learning situations. PCS uses this
model in designing its curriculum and as the basis of instruction in its faculty development
workshops.
Application of the knowledge base equals a problem solving process. The value of the
knowledge is strongly correlated to a person's ability to use it to solve problems. If we
accept the reality that most organizational leaders are disappointed in the performance of their
employees ability for problem solving, we can then address this issue.
The outcome of higher education should not solely be the development of a knowledge base
in a specific discipline, but should focus on strengthening the learning process and the
problem solving process.

NEED FOR EDUCATION AS A PROCESS
There are many articles supporting process education. The SCANS report has a great list of
skills that correlate with our list of 44 skills for life discussed in chapter one of the book
"Learning Through Problem Solving". The Harvard Business Review had a valuable article
on the need for process oriented professionals to support key processes in business,
government, and education. BUSINESS WEEK produced a special edition that provides a
direction for the '90's and the role education must play.
As we discussed in several of our teaching institutes, knowledge is important, but must take
a back seat to process. 95% of a person's applied working knowledge comes from the job
after five years on the job with only 5% from college. Extending this idea further, during
your whole life a high percentage of your applied working knowledge comes from your most
recent efforts, this, it is not what you know, but your strengths in the process of obtaining
this working knowledge. Here is how we have articulated this important concept which we
have called "The N+ 1 Concept". Given that any educational organization can teach only N
concepts and the learner will have to learn the N+lst concept on their own after leaving, we
should then focus on the processes required to learn the N=lst concept by having the student
start practicing with N=l. By having the student learn the first concept and having the
instructor access the quality of application of the learning process, we can then constructively
intervene during the active learning to teach process.

TEACHING IN REAL TTh1E
You must be able to assess process in real time to teach process. (We are calling this Real
Time Education.) Probably the greatest insight gained during this last summer and fall was
that for an educator to facilitate learning (ie. helping someone construct knowledge, integrate
a new concept into an existing knowledge base) the educator must be able to assess that
learning based upon a defined criteria. When it comes to the
mastery of information and even conceptual understanding, our participants were strong in
their assessment, and even could intervene to show where weaknesses were. When it came
to processes such as learning, thinking, problem solving, communicating, teamwork, or selfmanagement skills, even when the learners were clearly in the activity, the faculty facilitator
and assessors had great difficulty in identifying which skills were strong and which were
weak (understandable that it is very uncomfortable to truly assess skills). As the summer
went on we pushed the group to deal with this issue. A clear message came during the last
institute, that is, assessment is obviously one of the least favorable activities of faculty and
will be deferred if possible. Secondly, we all don't like to expend efforts on activities whose
effectiveness cannot be easily evaluated. Thus faculty who do realize that process is
important and want to teach process, but can not assess process have a tendency to revert
back to content which they c~n assess. As a result, this coming summer emphasis will be
on real time education. We have gained many insights on how to help faculty focus on the
criteria of the 44 skills, the learning process model and problem solving methodology, while
the students are in an active stage so that intervention can be worked on.

ORIENTATION PROCESS FOR STUDENTS
Feedback from implementors has shown that the initial setup of a process course must let the
students know that 5 key processes will be used:

*
*
*
*
*

Cooperative Leaming
Discovery Based Learning
Critical Thinking
Problem Solving
Self Assessment

Here are our recommendations which can be varied to fit individual personalities. First, what
is the outcome they are shooting for as their goal. The focus is the increase in learning rate
(50-100 percent). We ask if they will be committed and will respond to the challenge.
Second, we give data on the critical thinking survey (now stands at approx. 3,000). From this
we define responsibilities, ours is to catch them not thinking critically and theirs is not to be
caught.
COOPERATIVE LEARNING
We have found that teams of three are more productive then teams of two inmost cases.
Some keys to focus on- role playing (some important definitions-continue to define leaders
and rotate, define recorders, conflict resolvers and typists). For individual accountability
make sure a portion of assessment is done individually. For interdependence give both a
group score and then randomly choose a participant within a group to represent the group for
assessment. Make sure that each learning community is able to articulate the concept before
moving on. When teams are ahead, give challenging exploratory activity to keep them
engaged. Our empirical evidence does justify a range of 50% to 125% increase in the rate
of learning by using cooperative learning.
DISCOVERY BASED LEARNING
This is the hardest aspect for faculty in making the transition from infonnation transfer to
having the students access appropriate infonnation and through appropriately designed
conceptual models or processes discover these new concepts. First suggestion is to let the
students acquire information outside of class and then have assessment on their abilities for
observation, reading, writing and several other of the 44 skills when they are in class. A key
tool you need to provide to the learning communities is what we define as a guided design
of how to explore this concept model. The other way we describe this is through an
appropriate set of critical thinking questions.

CRITICAL THINKING
This is the most misunderstood process within education, where groups feel as if they have
defined what it means and everyone else is wrong. Definitely, this area is broad and
encompasses almost all of what is commonly spoken. Unfortunately, most discussion is
abstract and doesn't help faculty and students develop mechanics to enhance critical thinking
abilities. We have taken a very fundamental approach in that the best way to improve critical
thinking is first to answer hundreds of critical thinking questions so that over time these
questions become familiar so that asking them ourselves is unfamiliar circumstances becomes
second nature. Thus, the first step requires faculty to present these questions. For students
to answer them, they must be able to play with a concept and talk about it with other
learners. This requires the use of concept models. (This summer we will have an author
workshop that will go into detail of how to design curriculum for process teaching. Presently
PCS curriculum coordination committee has both a curriculum development guidebook and
a curriculum tool kit for faculty who would like to become one of our authors.) Once both
the concept models and their associated critical thinking questions have been established, it
is important to let students do the learning. What do you want to spend your time doing is
assessing performance based upon three key instruments, paper tape, conversation, and a
learning journal. When you have given students the opportunity for success and have
identified which combination of the 44 skills is not being effectively used, you then formulate
a divergent critical thinking question that highlights the weak skills in a form that the students
can relate to. After enough time and especially when students frustration becomes close to
a breaking point, you must then ask a much more convergent critical thinking question and
only when you really must do you ask a direct critical thinking question.
PROBLEM SOLVING
The process of teaching problem solving is to first give teams the opportunity to solve
problems, with each team solving the same problem. The teams should at times be required
to communicate their solutions to the class in the following forms: formal presentation,
formal report, debate, skit, brochure and other appropriate media. The assessment can more
advantageously be performed by the other students so the class can compare process. Also
very useful, is to let the class solve a problem by rotating a team of 3 to 4 students who
contribute to the process in front of the class every ten minutes. Most importantly, you must
eventually get each individual understanding that problem solving is a methodology that
requires discipline to acknowledge the importance of each step and its linkage within the
overall process. By reporting the process, it can be assessed, reviewed and criticism can be
appropriately constructive to improving the process.

SELF ASSESSMENT
We have taken on the responsibility of assessment and mostly use a discreet process of a few
quizzes, homework, mid-terms and final with maybe one or two projects. Unfortunately, it
is first not frequently enough and secondly, the student themselves are often unsure of both
the criteria and their own performance. Thus, we have concluded that a very important shift
in process education is forcing the student to perform self-assessment. If we want the student
to perform in any of these areas, they must be assessed and accountability must be practice.
One of our simple ongoing tools is the $5 bet, this, play a game of assessing when the
students don't know the difference between thinking they know and knowing they know. By
looking at their eyes, we know when we can make and offer which tells them that they must
explore further their validation of knowledge before they go on.

IMPLEMENTING CHANGE
Bet way of changing is by experimenting with the book "Learning Through Problem Solving"
(LTPS). At the last count, over 40 of our Teaching Institute/Workshop graduates are
currently teaching L TPS or they will by fall. The feedback has been very positive and they
encourage others to start as soon as possible. As scary as the course seems to some, the best
way to get accustomed to the water is to jump head first. For those who feel they don't have
the appropriate vehicle, many are doing a pilot group through an experimental course or no
course at all, but a volunteer program in the late afternoon or evening. We encourage all
interested persons to five us a call so that we can help facilitate the beginning of the process.
If you need additional conviction, one of the activities we have been doing is taking over 5
classes a week this fall for 1 to 2 hours to demonstrate these processes and the outcomes that
can be achieved.

SUMMARY
Education must focus its precious time in helping to improve five foundation processes of the
students:

*
*
*

*

Leaming/Leaming to Learn
Problem Solving
Critical Thinking
Communicating, and Teamwork

This development can be accomplished best by having the students invest their hours in doing
these activities with the faculty assessing their performance and giving feedback. The
development of these processes are improved as the students improve their methodologies for
each process and their set of 44 basic "Skills for Life". The faculty need to shift their focus
from presenting formalized information structure to spending most of their time assessing
student skills and intervening to teach process. From this educational process, we can
improve basic skills, thus improving their processes, and finally improving their "rate of
learning" or "learning curve".

