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The Problem/ The Opportunity
Before reading of this paper, we. would like you to take a few minutes to reflect on the
following two questions. Give your answers in the form of two lists.
• What skills would you like students to have when they enter college?
• What skills do we expect from a college graduate?
Now that you have these two lists, compare them. What is the correlation between the lists?
How do these two .lists differ in quantity? In quality?
Are you satisfied with the skills of students entering college? Reports from Florida, where
extensive testing of basic skills are done, indicate that many students lack basic skills on entry into
college, with 64% failing one or more of the basic skills subtests (Belcher, 1990). The report, A
Nation at Risk (National Commission on Excellence in Education, 1983), substantiates this
concern at a national level.

As for the skills of those entering the workforce, reports abound that

call for increased basic skills because of the demands of the technological age (Carnevale. 1988
and SCANS, 1991). Skills identified were in areas such as information acquisition,
communication, creative thinking and interpersonal skills.
The situation of basic skills deficiency has certainly been document,..ri. But what of the
solution? We propose that the solution lies in focusing on education as a process. Figure one
outlines the components of education as a process.
Knowledge is acquired through learning processes. This knowledge is then applied in
solving problems. Five key processes are involved in the tasks of acquiring, constructing, and
applying knowledge. These are communication, teamwork, critical thinking, use of technology,
and assessment. Assessment permeates the whole process, even to the point of assessing one's own
assessment . This is called rnetacognition.
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Fig. 1: Education as a Process
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Included in the diagram is a list of skills for life. which are based on the key processes
identified in the diagram. Note that these skills fall into two major categories: process skills and
knowledge skills. While most are process skills (listening, categorizing, visualizing,
collaborating), knowledge skills such as math tools, language skills and graphing are also
important.
How can one facilitate education as a process? In the next section, we will develop a model
for learning that builds on the process described above. Second. we will suggest teaching
techniques to help implement process education. Third. we will describe a foundation course
strategy that uses a learning process model and incorporates teaching techniques for process
education.

An Integrated Model for Problem-based Learning
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Figure 2: Modd for Learning
The model in Figure 2 is expanded from ideas in the 4mat model developed by Bernice
McCanhy (1987) and the learning process model developed by Pacific Crest Software in Learning
Through Problem Solving ( Appie. 1992).
The cycle begins with the problem. or motivator. The rationale for beginning with the
problem comes from the perspective of the adult learner. The adult learner is the person who
realizes that, while knowledge is infinite, life is not. Therefore, learning becomes selective and
problem-based lC3II1ing is the only realistic approach that makes sense.
In order to solve the problem. one needs to develop an appropriate knowledge base. The

characteristics of our "Information Age" have altered the whole concept of information acquisition.
Since the amount of information is increasing exponentially AND the cost of retrieving
inform:irion is decreasing, the possession of laiowledge has become far less valuable. Thus. the
process of acquiring knowledge :?.S needed has increased in value. In other words. knowledge is
no longer empo\...-erment, but th.! quality of :icquiring knowledge in real-time is.

It is in the "what" stage that knowledge is actually acquired through a learning process. It is
during this stage that the learner answers critical thinking questions about the information and
constructs knowledge from the answers to those questions. At this stage, concepts are articulated,
visualized and modelled and generalizing statements are made that integrate knowledge.
In the 111now" stage, knowledge is applied through a series of exercises to develop skill with
knowledge. This stage is critical, since knowledge without skill in applying that knowledge
devalues that knowledge. An example of a set of knowledge skills are math tools, such as
manipulating of symbols in algebra and graphing.
The final stage in the cycle is problem solving, where one can answer the "what if'. Here,
the concepts are understood sufficiently to be applied to a new situation and integrated with other
high-level concepts in a problem-solving· process.

•
•
•
•
•
•
•
•

The steps in the problem solving process are:

defining the problem
identifying key issues
assessing information
identifying assumptions
subdividing a problem
modelling problems
integrating solutions
validating solutions

In the problem-solving process, the focus is on the quality of the process, rather than the product
(answer). In the teaching of problem solving, the goal is to facilitate the development of acquiring,
learning, applying and problem-solving skills.
We have now come full circle, to the introduction of another problem.

We believe that a

high degree of motivation comes from repetition of this cycle. As the student moves through each
cycle, s/he improves each of the key processes and skills identified in Figure One. Shouldn't a
primary goal of higher education be to improve students' skills so that, at graduation, they can
complete the entire cycle on their own?
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Teaching Techniques for Process Education
Based on the model presented in the previous section, there are a number of activities that need to
occur in the classroom:
•
•
•
•
•
•
•

pre-assessment
information acquisition
critical thinking
skill development
problem-solving
communication
assessment

What percentage of class time would you allocate to each of these activities? What types of
teaching strategies would facilitate each of the components of this model?
The primary function of lecturing is for information acquisition. Is it possible that too much
time is spent in class on this part of the cycle? A critical aspect of this cycle is the need for
continuous, rather than discrete assessment. How well do mid-terms and final exams meet that
need? Is there sufficient opportunity for positive assessment, which is needed to motivate the
student through this process?
Clearly, if our model is to be accepted as an appropriate model for learning, teaching
strategies beyond lecturing need to be utilized. The following teaching techniques have been
found to facilitate process teaching: cooperative learning, discovery-based learning, applied critical
thinking, journal writing, problem-based learning and self-assessment. In each of these techniques,
the faculty member is viewed as a facilitator of the learning process.
Through cooperative learning, we have observed significant improvement in teamwork
skills and communication skills (Johnson, 1993). Students benefit from the development of
teamwork skills such as leadership, decision making, following, conflict resolution and
collaboration; the improvement of communication skills such as conversation, articulating concepts,
and making presentations; and the assessment of each others' thinking and problem-solving
processes. Tirrough building on each others' strengths and ideas, they can learn faster and better.

Teams differ according to size, task and assigned roles. Although some careful strategies are
needed for implementing cooperative learning, the benefits are well worth the added effort.
Discovery-based learning and applied critical thinking work hand-in-hand. The key is in
allowing the students to be the active agents in the learning process. Whimbey and Lockheed
(1986) have written on paired problem-solving to bring the thinking process to the surface. While
one student talks through his/her learning process, the other student observes and checks for
inconsistencies and fallacies in spoken thought processes. Writers like Chaffee (1985) and
Bransford (1984) have illustrated that the quality oflearning is dependent on the quality of critical
thought. We believe that combining discovery and cooperative learning, where the faculty member
assesses and asks critical thinking questions, provides an environment for constant improvement.
(Apple, 1993)
One of the primary statements in process education is ''Try it!". It is very tempting to
answer a question with an eloquent, informative response. It is far better for the students' learning
if the facilitator can stand back and encourage the students to discover an answer on their own.
Retention is far greater if the solution is discovered rather than provided.
Through group and individual journal writing, the learners are given an opportunity to
reflect on what they have learned and to articulate and generalize concepts. It is in the journal that
the student is able to construct her,bis learning. Within the team, a recorder should be identified to
maintain a group journal. To be effective, students will need some orientation on journal writing
and the facilitator will need to review these journals periodically.
Self-assessment permeates each activity and is an essential aspect of the empowerment of
the student. One of the components of accepting responsibility for one's own learning (and
therefore buying into lifelong learning) is the ability and desire to assess oneself. To encourage
self-assessment, the facilitator needs to establish an environment where self-assessment is
achievable, encouraged and valued.

The Foundations Course
How is one to implement the recommendations stated above? How are we to get students to
buy into the concept of process education? How are faculty to be trained in the teaching of
process?
We recommend the use of a foundations course that develops the skills of the students and
their appreciation .for process. This·is an integrated, cross-disciplinary; problem-based approach. · ·
Basic components of the course would be cooperative learning, discovery-based learning; journal
writing, problem-solving and self-assessment. The skills and processes would be those identified in
Figure 1.
One model exists in the text, Learning Through Problem Solving, a publication of Pacific
Crest Software (Apple, 1992). In the preface of the book ( p. iv-vi), students are presented with a
concept list for each of the chapters. Within each chapter, there are models, critical thinking
questions, skill development exercises and problem-solving projects. Students are expected to
work in teams, primarily at a computer using SOL VE, a software tool for problem-solving.
We see many benefits from a foundations course. Through focusing on developing the
skills for learning, students can become responsible for their own learning and faculty can develop
their skills as facilitators of learning rather than providers of information. Once students and
faculty buy into education as a process, funher learning becomes more exciting as a shared,
never-ending process.

Society benefits from citizens who are skillful in acquiring knowledge,

who are able to apply their new knowledge in solving problems and can articulate what they have
done.
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