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Summary

A scheme for the organization and
definition of competences in an engineer-
ing curriculum is proposed and a set of
general evaluative criteria which can be
applied to the different areas of the cur-
riculum are worked out. The problem of
assessment is considered. Its purpose,
modes and procedure, instrument design
and graduation requirements are discussed.

l. Introduction

The concept of competence and com-
petence assessment is well established in
graduate as well as in some undergraduate
programs with their comprehensive and
qualifying examinations. Even the concept
of a formalized competence-oriented cur-
riculum has already been proposed as far
back as 1929 for teachers' training. What
is new, however, in the competence pro-
grams now being developed, is the broaden-
ing scope and the explicitness with which
the competencies are defined and assessed.

The SHAPE Program (Synthesis of a
Holistic Approach to gro?éssional Educa-
tion),! under development at the Cooper
Union, proposes a professional engineer-
ing curriculum structured around certain
competences broadly defined and inter-
related to corresponding psychological
functions. These competences are in turn
articulated in terms of three levels re~-
presenting degrees of progressive com-
plexity and maturity. The SHAPE compe-
tences address themselves to an overall
characterization of the individual rather
than to the possession of discreet and
narrow skills. They can be applied to
the different areas of the subject matter
which, in turn, may be used to enhance
them. This feature is particularly
attractive in a professional curriculum
where the subject matter itself is dic-
tated by the professional requirements.
This scheme therefore exploits the subject
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matter in the most rational way for the
personal and professional development of
the learner. It also emphasizes the de-
velopment of the competences throughout
the whole curriculum. It is around these
competences that the curriculum is synthe-
sized.

In a competence-oriented program, it
is the student progress toward, and
attainment of, competence that is the main
purpose. Progress is assessed against
stated criteria and standards, not against
comparative performance of other students.
Effective competence assessment becomes,
therefore, the key to a successful program
for it allows the educator to say not
only what the student will be able to do
when he or she graduates but also at what
level he or she is doing it along the way .
Since it is competence that is assessed,
i.e., professional qualities which do not
specifically depend on subject matter, it
becomes possible to certify what students
can do with what they know now and there-
fore what they must be able to do in the
future with what they will then learn.

This paper proposes to consider the
organization and the definitions of the
competences in the SHAPE program and to
examine the assessment plan and procedures
to evaluate these competences.

2. Key Features of Approach Taken

Considering the curriculum as a whole,
the approach taken has been humanistic
and holistic.l/2 We have strived in the
context of the professional engineering
education to develop a paradigm for a
truly liberal education for professionals
by adopting:

. An orientation toward the development
of broadly defined competences represent-
ing abilities and qualities common to all
professional fields.

. An emphasis on the holistic and
humanistic basis of knowledge by inter-
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weaving the humanities ancé social sciences
with the sciences and the professional
subjects.

. An integration of the sublect matter
with ccordinated learning experiences o
promote the development of the competences,

3. Organization of the
Competences

Drawing upon the experience with
competence-oriented programs which have
already jone on for several vears at
some Likeral Arts colleges, and at the
American College Testing Program, as well
as on the work of educational gsycholo—
gists 3:4 and other sources,’% we have
sought to formulate a fundamental approach
to the development of competecnces. The
epistemological structure which we have
used derives from the observation that the
practice of any profession (i.e. the
application of knowledge for social use)
always relies on three modes of knowing:
the cognitive, the affective and the voli-
tional. For the professional, knowledge
is always knowledge of what is, of what
is to be done and of how to do it,

The three modes of knowing translate
themselves into three fundamental human
abilities, namely: the ability to THINK,

the ability to CARE, and the ability to
WORK. For a professional person, and
particularly an engineer, these essential
abilities manifest themselves as the
ability to:

a. THINK clearly, analytically and imagi-
natively from fundamental principles.

b. CARE for others, for the public in-
terest, for the work, for oneself, all
from a fundamental viewpoint (i.e. univer-
sal and objective), to lead and to manage.
c. WORK attentively, reliably, thoroughly
and productively from well-thought-out
ideas.

The professional engineer must there-
fore be effective, diligent, innovative,
skilled in solving engineering problems in
a natural, social and cultural environmert,
and act with a broad view and a sense of
values. Professional satisfaction is the
result of a well balanced development of
these functions.

The shortcomings of most competence
schemes are caused by the ad hoc character
and unplanned overlapping of the competence
domains3,4 rendering the assessment process
difficult. As developed elsewheredr6 we
propose to circumvent these problems by
intermeshing the modes of knowledge (cog-
nitive, affective, volitional) with the
subject-matter orientation (theoretical,

applied, skill). This results in a matrix
of interrelated psychological functions
(Fig.l.) which can itself be used to
establish a correspornding matrix of com-
petences (Fig.2). The comgetences are,
in turn, defined in terms of three levels
representing degrees of progressive
complexity and maturity. Their develop-
ment is emphasized throughout the whole
curriculum. Generally speaking, the cog-
nitive mode provides the direction and
the framework of principles, laws, con-
cepts, definitions and genreralizations
necessary. The affective mode lends the
quality, the tone, the attitude which both
allow and encourage the student to relate
a particular problem or discipline to a
wider context of activities, facts and
persons. The volitional mode supplies the
skill, precision, zest and stamina neces-
sary to execute the project or master the
subject material of a course of study.

It is around the competences that the
curriculum is synthesized by superimpos-
ing their matrix over the different areas
of the subject matter and noting, in each
case, what contribution each area can
make to the competence develovment, and
what form of learning experience, in the
context of the subject matter, is most
conducive to this development.

4. Definition of Competence
Levels-Criteria

For purposes of operational defini-
tion and assessment, levels of proficiency
are distinguishedwithin agiven competence.
Levels are not absolutes, exactly equiva-
lent from field to field or domain to
domain. Unlike credit hours or units they
do not measure the "workload" of the
student but represent degrees of profi-
ciencies that the student has achieved.
They are therefore to be defined relative
to clearly stated, operationally testable
abilities. For our purpose,_and in line
with the nature of learning,’ 3 levels
have been devised. Each of these levels
corresponds to a stage in the depth and
breadth of acquaintance with a subject in
the cognitive domain or in the degree of
ease or creativity in the affective or
volitional domain, for example. Each
field and each domain needs its own
rationale and set of specifications to
define these levels. They represent
natural stages in the dynamic rhythm of
education and are linked with the domi-
nance of certain domains of qualities, the
affective predominating in "first acquain-
tance," the active in the "precision
stage" and the cognitive at the "generali-
zation stage."
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Grades can be used,w“hen a student
achieves a certain level with more
ease, elegance and style than others,
this may be taken into consideration.

The criteria and standards for
judging the levels of competence of
students must be made as explicit as
possible and specified in the syllabus.
Among these criteria should be found:

- clear statements of the levels consti-
tuting acceptable performances in a
given area of study

- mode (s) of demonstraticn to be used by
the students

- mode(s) of assessment to be used

- frequency of demonstration required
throughout the term

5. Definition of the
Competences

It is essential that the competences
be defined broadly to avoid the danger of
fragmentation of the learning process
and the reliance on simplistic behavioral
evaluations. They have to be conceived
in terms much larger than the educational
objectives defined in such instructional
methods as the Keller Plan which concen-
trate on discrete limited steps in com-
petency. Competences may be viewed as
"functions" of an integrated nature that
the individual performs and which bring
into play a coherent set of abilities
and skills important in the exercise of
the profession. Abilities and skills
should indeed be cultivated but they form
part of a subset particular to a given
learning experience.

As mentioned earlier, our studies
have lead us to single out a group of
nine interrelatedcompetences as being

particularly important for a professional.

They are listed below together with the
meaning we attribute to them in the con-
text of engineering education.

I. Competence in Fundamental Principles

Implies a working knowledge of the
fundamental scientific laws relevant to
the practice of engineering (physics,
chemistry, life sciences, etc.), of the
principles of design including relevant
economic and societal principles, of the
principles of experimentation. It also
implies familiarity with the great
religious and philosophical principles
(values), a strong desire to examine
one's actions in their light, and to act
according to reason.
II. Competence in Problem Solving

This most important and complex
competence of the engineer can, for our
purpose, be seen as comprised of three

fundamental abilities:
. Ability in analysis and syvnthesis
. Ability in innovation
. Ability in relating prcblems to a
wider context.

a. Abilitv in Analvsis and Svnthesis
Implies the ability to select
appropriate principles and me-
thodologies for the formulation
of theories and mocdels in order
to arrive at an understanding;
to translate situations into
mathematical form and establish
realistic models or to establish
correspondances or links between
what is under study and other
known facts, theories or views.
It also implies the ability to
formulate assumptions and to
optimize designs.

b. Abilitv in Innovation - Implies
the ability to recognize a need
and to act accordingly; to
envision and formulate alterna-
tive possibilities and solutions
presenting new and useful
features to satisfy the need. It
requires openness to new ideas
whether they come from oneself
or others, objectivity about
their practical value and real-
ism about their implementation.
It encourages the use of techni-
ques (e.g. brain-storming,etc...)
to stimulate innovation, the
cultivation within oneself of the
powers of observation, curiosity
and imagination, and of the
desire for simplicity, beauty
and economy.

c. Ability in Relating Problem to a
Wider Context - Implies the
ability to integrate new learning
in its particular domain of
knowledge or experience, to see
particular domains of knowledge
and experience in perspective
with other domains in the
framework of eternity (values),
time (history) and space
(geography), to establish unob-
vious and helpful correspondences
and analogies between different
fields by:

1. widening and deepening one's
interest in human affairs
(values, history, geography)

2. developing a sense of nuance
and the qualitative (to
counter the stress on the
quantitative put in by the
engineering and scientific
training)
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3. to understand the relations
between the engineering
activity and the ecological,
economic, social and cultural
world in which it takes
place.

III. Competence in Methodologies
Implies an ability to think clearly,
logically, in analogies, fast; to manipu-
late concepts rapidly and accurately. It
also implies a working knowledge of tech-
niques, models, methods and approaches
standard to the relevant fields of studies
(e.g. mathematical tools, methods of
textual analysis, standard design techni-
ques etc...).
IV. Competence in Values

Implies a recognition and a sense of
values, of their ground and relations:
a knowledge of ethics and ethical princi-
ples of conduct as an individual, a
member of a family, group, profession,
nation and mankind as a whole.

V. Competence in Human Development

and Relations

Implies being open, attentive, con-
siderate, honest, fair, sincere, sensitive,
cooperative, helpful, sparing (of other
people's time) and having a sense of
humor (particularly regarding one's own
importance), a sense of one's own and
other people's strength and limitations
and a desire to develop the former,
remove the latter; ease and poise in
social relations, and enough tact to reach
the objective without alienating people.
It therefore implies the ability to lead,
i.e. to inspire, encourage and advise
others in the execution of a project.

VI. Competence in Discipline

A disciplined intelligence is the
hallmark of an educated person. Again, in
our particular context and in relation to
the other competences three qualities
stand out as particularly important,
namely

. Reliability
. Thoroughness
. Productivity

a. Reliability - Implies truthfulness,
i.e. that one means what one says
and says what one means with words
and figures, and that one does
what one says and says what one
does in all activities.

b. Thoroughness - Implies that one
does not neglect details and sees
to it that the task is completed
to the best of one's abilities
and consistent with objectives.

Cc. Productivity - Implies that the
work is done right and need not
be redone, that the work is done
steadily and attentively, realiz-
ing that attention is the most
effective single gquality at a
man's disposal and that deadlines
are met. It also implies that no
time is wasted, one being profi-
cient in the techniques of the
profession (use of library,
equipment, etc.) and that one
knows where and how to find what
is needed in terms of information,
help, equipment, etc. and finally
that one strives for simplicity
and economy.

VII. Competence in Information

Implies the ability to find and use
information efficiently from published
literature, other people, or direct
observation; the ability to relate new
material to previous learning, to apply
what is just learned (make it practical),
to keep an open mind and a healthy curio-
sity. It also implies the ability to
draw conclusions from analysis, studies
and experiments and present them criti-
cally in a manner useful for discussion,
decision making or implementation.

VIII. Competence in Action

Effectiveness in action requires
planning, organization and confidence.
In turn,

a, Abilityv in planning - Implies
the ability to formulate explicit
realistic work plans, to estab-
lish priorities, to budget time
and resources, and to be familiar
with planning techniques.

b. Ability in organizing - Implies
the ability to initiate plans,
originate projects, marshall
time and resources and manage
people towards the satisfactory
completion of the project.

c. Confidence (in one's abilities)-
Implies the willingness to take
responsibility for key decisions
that may rest on only partial
information, or under conditions
of high risk; the ability to
inspire confidence to others, to
live with uncertainty and ambig-
uities,

IX. Competence in Basic Skills

Among the most essential basic
skills of use to professionals, abilities
in communication, computation and experi-
mentation are essential.
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a. Ability in communication - Implies
the ability to <eep the other in
mind, i.e. the ability to listen
and the ability to Speak audibly
and clearly, to the point ang
appropriately (to time, place and
person). It also implies the
ability to make use of audio-
Visual equipment as may be help-
ful, to read with comprehension
and write legibly, grammatically
and clearly. To draw graphs,
sketches, drawings and use sym-
bolism familiar to the reader.

b. Ability in computation - Implies
the ability to perform arithmetic
operations fast and accurately
(mentally, by slide rules, or by
calcu;ator), to construct and
exploit graphs, to learn and use
standard computer languages, to
use computer librarijes and
services, to use digital and
analog computers, to check for
errors.

c. Ability in experimentation -
Implies the ability to formulate
experimental plans according to
available knowledge and informa-
tion, to know laboratory method-
ologies and techniques (particu-
larly regarding measurements,
sources of error, and the use and
care of instruments), to use
manual skill required in assembl-
ing simple test rigs, to exploit
results of experiment.

6. Evaluative Criteria for
the Competences

The description of the competences
just given makes it apparent that they
are complex, involving a degree of inter-
dependence. But, by reference to the
matrices of figures 1 and 2, it is also
apparent that this interdependence falls
within a systematic description of the
psychological functions.

It need be emphasized that the psycho-
logical functions, at the root of each
competence, take place throughout mind
and therefore engage the whole mind,
though different types of activities
have, so to speak, a different "center of
gravity", some being predominantly cog-
nitive for example, but also involving
elements of the affective and the voli-
tional domains. For instance, the pawer
of abstraction demonstrated by "Competence
in fundamental principles and concepts"
cannot be developed or demonstrated with-
out developing and exhibiting a certain

analytical ability, or without the
ability to recognize values, or that cst
handling information; J/et, one can sne;k
of the power of abstraction in contré-
d*stinction to any of these other abili-
ties o; to take a physical example, in-
forma;lon, énergy and matter are distinct
entities, yet, each cannot be handleg
without the Support of the others, They

are in fact different aspects of a more
fundamental substance.,

The operational explication of the

competences or, in other words, the

setting of educational objectives requires
tbag the assessment Process be kept in
mind,

The following indicates the require-
ments a student would have to satisfy in
order to demonstrate his degree of com-

petence in each of the main subject areas
of the curriculumnm.

Competence 1I. Competence in Fundamental

Principles and Concepts

Level 1: Identify principles applicable
¥o givén situations and formulate them
verbally.

Level 2: Give precise formulation of

principles, their assumptions and limita-
tions.

Level 3: Demonstrate in specific cases
the deeper implications of principles and
their relations to other fields of thought
and actions; show flexibility, subtlety,
resilience of viewpoint, and zest for
knowledge and truth.

Competence in Problem

Solving
Level 1. Demonstrate ability to formulate
assumptions and identify implicit and
explicit elements so as to be able to
apply simple common principles and method-
ologies in specific situations to obtain
a realistic solution.
Level 2: Analyze situations new in con-
figurations but similar to knoyn ones in
substance; identify relationships in a
given system or situation. Recognize
needs and synthesize alternative pro-
posals and problem solving strategles7
Carry out a project within a well-defined
field, interpret results, critique own
and other works in the area. Draw con-
clusions for further action.
Level 3: Analyze situations new in sub-
stance and configuration with strong
interdisciplinary elements. SyntheSng
alternative proposals and problem solving
strategies for these cases and carry out
their execution. Establish relations to

Competence II.
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a wider context. Exhibit critical spirit,
Show prcof of imagination and innovation.

Competence in Method-

ologies
Level 1: Demonstrate ability to use
e€lemercary methods particular to the
fields being studied (e.g. textbook
problem solution).
Level 2: Demonstrate working knowledge of
a repertoire of technigques and methods
useful to perform professional routine
tasks in the various fields of study.
Level 3: Demonstrate facility in using
certain methods in particular fields of
interest and in devising new methods of
approach and techniques or in applying
known methods to new fields.

Competence IIT,

Competence IV. Competence in Values

Level T: "Demonstrate ability to identify
—

one’'s own values and their sources and to
relate them to personal development by
observation of one's own attitude,
opinions, feelings, thoucghts, beliefs,
goals, and individual ethics in a specific
professional situation. Codes of ethics.
Level 2: Demonstrate understanding of
philosophy, history, religion, arts,
literature, science, and technology as
reflection of values in the traditions
and civilizations of the world. Social
ethics principles for professionals in
the American society today.

Level 3: Demonstrate understanding of
relationship of values, social and sci-
entific and technological development in
different societies and demonstrate
ability to use it practically when acting
professionally. Demonstrate awareness

of intercultural differences and of the
common elements necessary to life in
society.

Competence V. Competence in Human Develop-
ment and Relatlons

Level 1: Demonstrate ability to identify
and formulate factors as basis for value
judgment in specific situations. Identify
and analyze behavior of self and others
in given situations, show a degree of
care, trust and fairness in relation with
others, and a zest for truth.

Level 2: Demonstrate ability to form
value judgments in situations related to
one's own personal development and in
areas of public concern. Evaluate self
and others' behavior. Demonstrate sense
of justice, of nuances and of the
qualitative.

Level 3: Demonstrate ability to examine
critically the assumptions and factors
implicit in a value judgment and eval-
uate possible consequences. Demonstrate
ability to one's own and others' develop-
ment. Demonstrate leadership and managing

abilities. Show subtlety, flexibility,
resilience, imagination, and a sense of
justice in judgment.

Competence VI: Competence in Discipline

Level 1l: Demonstrate consistent positive
attention to details, precision and
accuracy of observation, neatness of work
habits, craftsmanlike attitude to work
well done.

Level 2: Demonstrate consistent care for
work by exhibiting thoroughness, reli-
ability, productivity.

Level 3: Demonstrate that attitudes
toward values are firmly established and
based on understanding leading to a sense
of nuances, of the qualitative counter-
balancing the stress on the quantitative
in scientific and technical training.
Demonstrate a sense of subtlety, resil-
ience, critical spirit, attention, in
specific situations. Demonstrate a

sense of simplicity, generality, power,
elegance, efficiency in the application
of concepts, principles, and methods.

Competence VII: Competence in Information

Level 1: Identify process, assumptions,
Timitations involved in particular data-
gathering methods or procedures. Demon-
strate ability to compare and relate
information accurately, rapidly and
critically.

Level 2: Demonstrate ability to select
relevant information and use it effective-
ly. Demonstrate knowledge of the prin-
ciples and methods used for selecting
information, their limitations and assump-
tions.

Level 3: Demonstrate ability to synthe-
31ze information in a form suitable for
action, to form a sound opinion and
articulate it. Demonstrate critical
awareness of the nature of the method-
ologies used and of the validity of
results.

Competence VIII: Competence in Action
(Initiative, Drive)

Level 1: Show drive and willingness to

—_— ; ]

initiate action, courage, self-confidence,

zest_for life. .
Level 2: sShow perseverance and willing-

ness for sustained action, planning and
organizational abilities, reliability,
thoroughness.

Level 3: Show ability to take risks
(entrepreneurship) to capitalize on work,
to be original and productive.

Competence IX: Competence in Dexterity,
(Basic Skills)
Level 1:

Demonstrate skills iIn learning,
communication, computation, and manual

abilities in standard assignments. Here
the emphasis is on the psychomotor skills
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and in the elementary training of atten-
tion, in connecting the mind with the
senses.

Level 2: Demonstrate ability to use
these skills in new situations. Demon-
strate clear understanding of the process
used; emphasis on breadth and depth of
observation.

Level 3: Demonstrate ability to use
these skills in actual involvement at
professional level. Creative and
original use of skills. Art of observing
holistically.

7. Application to the
Curriculum Stems

These competences are quite general
and are, in fact, characteristics belong-
ing to the learner, independently of
the subject matter involved. However,
their application to a given subject-
matter allows for the definition of
specific behavicrs or responses which may
be expected from learners who have
mastered a particular area of expertise.
The evaluation of these behaviors and
responses is part of the assessment
process. We have deweloped such criteria

for the three stems (Engineering, science,

and the Humanities) of the curriculum.

8. Implementation of
the Competences

If students are not provided ade-
quate means of progress, the competence-
based curriculum remains for them a set
of unrealizable goals.

In the design of the learning exper-
iences, particular attention must be paid
to avoid rigidity and fragmentation. One
should aim at the broad human capabili-
ties, always bringing together the three
modes of learning: cognitive, affective
and volitional, which are implicit in.

any learning activity and which the organ-

ization of the competences, according to
the scheme proposed here, emphasizes.

The design of the learning experi-
ences is therefore crucial,

What is important to realize is that
the student does not necessarily "train"
for a particular competence, but that
the competence development is infused in
the learning experiences. However, he
may be assessed separately for the dif-
ferent competences.

374

9. The Assessment Problem

The process of assessment is a com-
plex one and generally brings more gues-
tions than answers. It can be defined
as the evaluation of a student's capa-
bility in a given area on the basis of
a set of previously established criteria.
Since the evaluation itself is based on
the observation of the behavior, or the
procduct of the behavior, of the student
while demonstrating masterv of a given
educational objective, it is seen that
the conception of the nature and role
of the behavioral objectives in a com-
petence-based curriculum is critical.

The evaluation has to be made by
assessor (s) based on observations of the
sampling of the assessee's (student's)
activity in a given task engaging the
assessee's particular capability to be
assessed. Fig.3 illustrates the relation
of these fields. Many legitimate ques-
tions arise out of such a process. Like
in any technique using sampling, one may
ask: How representative is the sample?
How accurate, reliable, objective or
subjective are the evaluations? Do these
words indeed have any specific meaning in
such a context? What does the sample
really tell us? What is the effect of
the evaluation on the performance itself?
Who should establish criteria or perform-
ance standards? On what basis? What is
the effect of specifying criteria on the
learning process itself? Does it tend
to narrow it as some assert? Or does
it facilitate the integration of intel-
lectual capabilities as others would like
to think? As a recent conference® on
these issues pointed out, these and many
other operations have to be considered
by assessment process designers.

A few things, however, are clear:

1. The process must be kept simple:
simple to understand by all involved,
simple to use and to administer.

2. If the emphasis is to be on education
rather than on narrow training, the
assessment must be holistic, addressing
itself to an overall characterization of
the individual rather than to the pos-
session of discrete and narrow skills.

10. Purpose of Assessment

The purpose of assessment 1is to
demonstrate the attainment of a specific
level of proficiency in a stated compe-
tence. The purpose of this demonstration
is for credentializing, i.e. certifying
that the student has reached a specific
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level of proficiency in a stated compe-
rence as contracted for graduation and for
diagnosis to provide information to the
student, the faculty and the administra-
cion on the student's progress so as to
enable the student to receive the atten-
+ion, direction and help required to
achieve his goals.

11. Instrument Design

Having defined competences and
criteria levels, the guestion remains:
How would one test for competence? i.e.,
how do we design assessment instruments?

Addressing himself to this problem,
McClelland makes the following points:

a. The best testing is criterion samp-
ling, i.e., if you want to know how well
a person can drive a car (the criterion)
sample his ability to do so by giving
him a driver's test.

b, Tests should be designed to reflect
changes in what the individual has learned.

c. How to improve on the characteristic
tested should be made public and explicit.

d. Tests should assess competencies in-
volved in clusters of life outcomes, (i.e.,
should be holistic and in context).

e. Tests should involve operant as well
as respondent behaviors, i.e., benhavior
elicited should be spontaneous (operant)
responses in the absence of a very clearly
defined stimulus as well as the result
(respondent) of a stimulus situation
clearly designed to evoke a particular
kind of response.

£. Tests should sample operant thought
patterns to get maximum generalizability
to various action outcomes.

The form of the instruments will
naturally have to be adapted to the com-
petence to be assessed. They will be
developed, under the guidance of the
assessment committee and the groups respon-
sible for the various competences, by the
faculty members in charge of learning ex-
periences and/or by the assessment center.
Among the possible forms will be found:

Written - short answer exam (quiz), hour
exam, essays, reports, portfolio.

Oral presentations

Direct observation

Performance - specific (i.e., done for the
=roornance .
specific purpose of the demonstration of

the competency).e.g., Analysis/Presenta-~
tion/Group discussion Exercise. Integra-
ted within a project or other activity
such as a simulation, cases, role group
discussions, in-basket etc.

Audit

12, Modes and Procedures of
Assessment

The assessment procedures can be
organized:

a. Internally to the school yet external
to the teaching function of the school or
completely internally to the teaching
function of the school (perhaps best
suited to the formative mode).

b. Completely externally to the school
or externally only to the school instruc-
tional function yet within the school
(these being perhaps best suited to the
summative mode).

In addition it can be performed by
individual members of the teaching staff
teaching the students being tested or
not teaching them. Alternatively or
concurrently by non-members of the teach-
ing staff from industry, from other
schools or departments or from the assess-
ment center.

For certain types of assessment it
can be effected by juries composed of
assessors who may be from outside aca-
demia, from academia but not necessarily
from the school, from school only or
from a combination of the above.

A jury or assessment team would vary
in composition depending on the compe-
tency level and the domain and area of
knowledge to be evaluated. All assessors
should receive thorough and careful train-
ing and be provided with a manual clearly
stating levels and criteria they are to
monitor.

Given all these possibilities,various
constraints, financial or traditional,
will no doubt come to bear upon the free-
dom of choice. Experience at some
colleges is that the assessment of stu-
dents take place either under the dir-
ection of the instructor in a course or
off-campus learning situaticns, or under
the direction of the Assessment Center in
collaboration with the competence groups.

In general, the Assessment Center is
responsible for the more structurally
complex assessment, involving inter-
discipliriary work and teams of assessors,
and for providing assistance to faculty
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on assessment.

Irrespective of where and under
whose supervision the assessment takes
place, the fundamental scheme remains
the same. Fig. 4 shows a block diagram
illustrating the assessment process, The
stated criteria dominate the process and
enter the system in three areas: both
assessee and assessor must be familiar
with the criteria, and the instrument of
test must be desioned in accordance with
these criteria., For the assessor, the
criteria will affect both his observation
and his judgment. In any such system
there also exist unexamined unstated
criteria which, though even unconsciously
perhaps, pervade the whole process. Such
are prejudices, opinions or views to
which everyone, to a degree, is subject
and which should be reduced to a minimum
in a fair system but have nevertheless
to be considered.

The assessee, whose capability is to
be assessed is given an instrument,
or directions (task) to perform a certain
activity (performance.) This can be
recorded (as on videotape for instance or
directly by the assessor himself) and/or
a document, item, model, report or
artifact may be produced and subjected to
the assessor's examination,

The assessor makes then his judgment
from his observation and his examination,
based on the published criteria. This
judgment is then fed back to the student,
discussed and agreed.

In case of non-achievement, remedial
action must be recommended by the assessor
and a meeting of the student with the men-
tor set up for further action and follow-
up remediation and reassessment. In case
of achievement, credentialling must take
place with the registrar.

Of course, assessment is not always
a one-session operation. Though the
scheme remains the same, it may extend
over considerable time particularly in
experiential learning situations such
as projects. The instructor should be
sensitive to the student's progress by
careful attention to various stages of the
work (formative assessment) making sure
that the competencies contracted for at
the outset of the learning experience
are being adequately developed as the work
proceeds. This is particularly true for
the competences emphasizing the affective
domain (values, human relations, discip-
line) where the assessment process itself
is bound to be, by nature, the most sub-
jective., Perhaps the most vital step in
the assessment process is that of feed-
back. This step involves a careful

account to the student of what went on
during assessment and is in itself a
learning experience.

The student 1is then presented with
his strengths and weaknesses, of what
has been accomplished and of what yet
remains to be done. The task of the
assessor i1s then double: first, to
communicate accurately the results of
the assessment on the basis of the
stated criteria; second, to help the
student realize his or her position in
the developmental stage of the competence
being assessed and map out further
strategies toward the student's goals
in consultation with the mentor.

The main purpose of a competence
oriented program is to turn out compe-
tent professionals and one of the
characteristics of a competent pro-
fessional is his ability to assess him-
self, A well conducted feedback
session may be invaluable in helping
students acquire this ability.

13. Graduation Requirements

One of the purposes of assessment
is for certifying that the student has
reached a specific level of proficiency
in a stated competence.

The competences, as they have been
defined and developed by SHAPE, apply to
all activities the student is engaged in.
Working on any area of the subject matter
of the curriculum, all nine competences
are, to a degree or another, brought to
bear at any moment. Of course, some
will overshadow others in a given experi-
ence. Thus, in a course in mathematics,
one may expect that "principles and
concepts" or "analysis” will predominate
over "human relations.” Yet, "human
relations” should not be discarded off
hand. All possibilities are left open
to the imagination of the learning
experience designers. It may bear re-
peating that the nine competences are the
reflection of pervading psychological
functions and that it is in this light
that the subject matter must be viewed.
It is therefore, the responsibility of
the learning experience designer to
specify what competences will be devel-
oped and to what level in a given ex-
perience. The design of a learning
experience will also include the design,
in coordination with the assessment com-
mittee and the competence groups, of
the test instruments for both summative
and formative purposes.
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~ Each learning experience successfully 7. Whitehead, Alfred North: The Aims
completed by the student will, therefore, of Education Penguin Books.
develop specific competences to a given 8. Assessment workshop for College
level (which may be assessed at the com- Teachers-Alverno College, Milwaukee (Wis.)
pletion of the experience or at some Jan. 13-17, 1977.
other point later on as in connection with 9. McClelland, David C. Testing for
an overall assessment for example). Each Competence Rather than for "Intelligence"
learning experience will lead not to one American Psychologist, Jan. 73 p.l-1l4.

"grade" as traditionally, but to a
rating for each of the competences it pur-
ports to develop.

A student shall be considered to have
reached a specified level in a competence
when he has achieved that level, in that
competence, in a specified number of
learning experiences.

In order to satisfy graduation re-
quirements, all competences should be
developed to level 2, so that a total of
18 levels will be completed for the 9 com-
petences. In addition, at least 5 more
levels should be completed, i.e., at
least 5 competences should be "fully
developed", 2 of them being elective and
3 required as specified for the following
options:

- Analysis: competences I, II and III,
(Principles and Concepts; Problem Solving,
Methodologies).
- Design: Competences I, III, IV (Prin-
ciples of Concepts; Methodologies,

“— Valuation).
- Management/entrepreneurship:
Competences III, IV, V (Methodologies,
Valuation, Human Relations.)
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FIGURE 3.

ILLUSTRATION OF RELATION BETWEEN

CAPABILITY AND ASSESSMENT
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