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Preface

The core idea explored in this book is that of judgment. Judgment is something that all
professionals are called upon to do simply because of what it means to be a professional.
This book explores specifically how we judge engineering education. A great deal
of time and effort worldwide is being put into redesigning engineering courses and
programs to meet the accreditation requirements of various agencies that judge whether
degree programs are producing sufficiently qualified engineers. These agencies focus on
assessment as the mechanism for evaluating courses and student learning, but because
such assessment has far-reaching impact, it is appropriate to examine both the agencies
and their methods. In this text, I try to, in a somewhat nonlinear fashion, explore what it
means to claim to be “professional™ in one’s role as a teacher. Beyond content knowledge
and understanding, theories of learning, professionalism includes a defensible theory
and philosophy of assessment for one role of a teacher is to judge student progress. The
aim of the text is, therefore, to provide sufficient data for an engineering educator to
acquire a defensible theory or philosophy of assessment.

Assessment is not a stand-alone topic best left to experts. Examining assessment
is one way of focusing on the curriculum for it cannot be divorced [rom learning,
instruction, and content. It is integral to the curriculum process yet, more often than not,
it is the afterthought of the educational process. Focusing on assessment forces us to
consider in detail the aims and objectives of programs and for whom they serve. This
book focuses internally on the problems of the curricula we have, and externally on the
dictates of the sociotechnical system in which we live; these are inextricably linked. The
book brings into sharp reliel the relative responsibilities of academia and industry for
the development of their charges as professionals.

This book is not about particular techniques of measurement or a “how to™ guide
for instructors. These can be found in most books on assessment in higher education
(Angelo and Cross, 1994; Heywood, 2000). Rather this book is about the validity of
teaching and judging learning and therefore includes illustrations of what our colleagues
are doing framed against the backdrop of accepted educational policies.

The late Sister Georgine Loacker, Professor of English at Alverno College and
Chairperson of the College’s Assessment Council to whom this is book is dedicated and
I disagreed about many things but we did not disagree about the principles of assessment.
She and her colleagues defined assessment as “a multidimensional attempt to observe
and, on the basis of criteria, o judge the individual learner in action™ that is the position
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Xiv PREFACE

taken in this book. In the case of professional students, it means judging them in both
academic and workplace situations.

“To undertake assessment means sampling, observing, and judging according to
criteria. It means developing a whole array of techniques to take into account the fullest
possible range of human talents. And it means an ongoing commitment to dealing
with these kinds of questions” (Alverno College, 1994). This book is about how the
engineering community has and is answering these questions and how it has and is
determining the criteria on which such judgments are made. In sum, it is about practice
and how research and theory should inform practice and policy.

Readers may come at this from different perspectives. Administrators and policy
makers may be more concerned with assessment and its role in accountability, whereas
instructors may be concerned with the impact that assessment has on learning. Similarly,
the focus of the former will be, in all probability, on the curriculum, whereas the latter are
likely to be more focused on techniques. Here it is argued that the two are not separable
from each other. The more one (ries to separate them, the more one becomes misled
because they become detached from the system of which they are a part. This book is
an attempt to demonstrate that this is the case and frame assessment more holistically.

John Heywood
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Prologue

1.1 General Introduction: The Functions of Assessment

Recently T had a cause to enquire of a friend how he was recovering from an operation
on his heart. He mailed a reply, which said, “They opened my chest, split my sternum,
pried my rib cage apart, turned off my heart and lungs and let a machine do the work,
replaced my aortic valve with a device fashioned from a cow’s pericardium, cut out a
piece of my ascending aorta and replaced it with a Dacron tube, restarted my refurbished
heart and lungs, pulled my sternum back in place, and stapled my chest back together.
Miracle 1—I"m still alive after all that. Miracle 2—three weeks later, and I'm almost
fully functional unaided and what mild aches and pains [ have are managed well with
gabapentin (a nerve pain pill) and Tylenol.”

“These docs are magicians |[...]."

[ am sure I would have felt the same. I am not sure that I would have considered
it magic but I would certainly have thought it incredible even though hospital “soaps”
lead me to believe that such operations are normal every day activity, much more
exciting than operations on the brain! Be that as it may, the decision I would have to
make, that is, to have or not to have the operation as my friend had to make would
have been made on the basis of trust in the surgeons. Such trust is acquired from the
understanding that the surgeons have considerable experience at doing such operations
and have a not inconsiderable training that enables them to understand that experience as

The Assessment of Learning in Engineering Education: Practice and Policy, First Edition. John Heywood.
© 2016 The Institute of Electrical and Electronics Engineers, Inc. Published 2016 by John Wiley & Sons, Inc.
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2 PROLOGUE

enabling learning so as to better utilize that experience in the future. That understanding
is reinforced by the knowledge that at all the stages in that training the surgeons have
been examined or assessed (as some prefer) in formal situations to ensure they can do
the job. Moreover, we expect those examinations to be psychometrically reliable and
valid so that we can safely assume that the candidate will perform like that in the future.
When we go to the surgeon’s clinic, we expect to see his credentials, for that is what
the accumulated certificates are, hanging on a wall. Should we not expect that from
engineering educators?

Fortunately, we do not often have to trust surgeons but there are others in whom we
have to place continuing trust, for example, the members of our family. Like them are the
teachers to whom we trust our children. In the United Kingdom and the United States,
that trust expects the teachers to act in loco parentis in activities that go well beyond
the classroom although this is not the case in some European countries like France and
Germany, where the teaching role is a teaching role without any social attachments.
A great deal more is expected of teachers in boarding schools. Just like the surgeons,
the trust extended to teachers is helped by the knowledge that they have had a similar
training although not as long. They have acquired the knowledge that will enable them to
teach a specialism; we expect a person who teaches mathematics to have a qualification
in mathematics. But just as we expect surgeons to have gained a high level of craft skill,
so many of us expect teachers to have developed the craft of teaching, or as it is more
properly called pedagogy. I say many rather than all because there are individuals, politi-
cians among them who think teaching is an intuitive activity that anyone can do. Their
expectations do not stretch much beyond the experience of the teaching in their own
school which they took to be easy. They find it difficult to believe that there is a serious
activity of pedagogical reasoning that requires training on which experience can be built.
As Shulman (1987) wrote, any explanation of pedagogical reasoning and action requires
a substantial number of categories (i.e., Comprehension; Transformation [preparation,
representation, selections, adaptation and tailoring to student characteristics]; Instruc-
tion; Evaluation [including testing]; Reflection, and New Comprehensions). Fortunately,
the *many” do expect teachers to have credentials that document they have been trained
in the theory and practice of teaching, and that to include assessed practice in real class-
rooms. There is a creeping realization that teachers exert very powerful influences over
our children like no other they will experience, and these experiences can be for good
orill,

One of the primary functions of examinations is to aid the credentialing process.
Thus, before a person can become a consultant, they have to perform junior roles and
be mentored by senior doctors who all the time are monitoring their performance.
There may even be performance tests to be taken. All of these tests are to judge their
competency both of knowledge and performance. Knowing that they have had years of
training is the first step in establishing trust. Much less is required of teachers although
some countries require a period ol probation and in some countries they are regularly
evaluated by government inspectors in their classrooms.

Examinations and tests—assessments—perform many interrelated functions. For
example, while an important function of assessment is to ensure that the goals of the
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program are being met, the certification of that achievement provides an individual with
a credential.

Credentials are also summative: they bring together all that has been learnt in
training and they are gained only if a person demonstrates mastery of both skill and
knowledge in some way or another. Examinations and tests (assessments) also function
as motivational agents: they make some students very competitive, but all students benefit
from the role of examinations and tests as formative agents, that is from the feedback
they get about their performance the intention of which is to highlight their strengths
and weaknesses. Related to the concept of credentials is the idea of a profession and
belonging to a profession. In Britain and the United States, not so much in Europe, value
is attached to belonging to a profession. Professions give prestige, status, and esteem
(Hoyle, 2001) and in these countries, credentials initiate a candidate into the “tribe”
and in some circumstances, they enable the “tribe” to regulate entry into itself. In the
United Kingdom, groups seek professional status by increasing the level of qualifications
required; for example, nurses are now required to possess a university degree in nursing.
To be a professional is a valued goal, notwithstanding the sociological view that the term
profession has lost its meaning (Runté, 1995).

There has been a long-standing debate about whether or not teaching is a profession.
Heywood and Cheville and Heywood (2015) have been bold enough to ask if “engineer-
ing educators are professional.” One outcome of the debate about the teaching profession
has been a distinction originally drawn by Hoyle (1975, Exhibit 1.1) between restricted
and extended professionalism that irrespective of whether teaching is profession or not
indicates what we might expect from good and poor teachers. Logically, it would extend
to teaching in higher and engineering education in particular.

In the United Kingdom, the issues of status, esteem, and power have continued to
bother the engineering profession since the end of the Second World War. They were
upset by a finding of Hutchings (1963) that entrants to engineering schools had lower
A level grades (see Section 3.1) than those in the sciences and they have bothered about
such differences ever since. Similarly, they believe and continue to believe that there is a
shortage of qualified engineers. Currently, in the United States it is supposed that there is a
shortage of candidates for STEM (Science, Technology, Engineering and Maths) courses.

My friend who is very distinguished in his field of activity went on to say, “I'm
ashamed to call myself doctor—I can’t do anything that even comes close.” While I do
not happen to believe that is the case I was rather facetious in my reply for I said “on this
side of the Atlantic you would not have that problem because we call surgeons ‘Mr’ or
‘Miss’ not doctor which is reserved for physicians!™ This is said to point out that there are
considerable differences between the educational systems of Europe, the United States,
and United Kingdom and therefore with many countries of the old British Empire, where
Britain established the systems that they developed. This is particularly true of Australia
and New Zealand (Yeung, 2014) and countries in Asia. Canada, in contrast, mirror the
system in the United States. Because education structures vary from country to country,
establishing data that is transferable is exceptionally difficult. Although everyone is
concerned with the basic parameters of examining and testing namely, achievement,
validity, and reliability, exogenous variables that are unaccountable influences on the



PROLOGUE

Restricted Professionality in Engineering
Education

Extended Professionality in Engineering
Education

Instructional skills derived from experience

Instructional skills derived from mediation
between experience and theory

Perspective limited to immediate time and
place

Perspective embracing broader social
context of education

Lecture room and laboratory events
perceived in isolation

Lecture room and laboratory events
perceived in relation to institution policies
and goals

Introspective with regard to methods of
instruction

Instructional methods compared with those
of colleagues and with reports of practice

Value placed on autonomy in research and
teaching

Value placed on professional collaboration in
research and teaching

Limited involvement in nonteaching
professional and collegial activities

High involvement in nonteaching
professional and collegial activities

Infrequent reading of professional literature
in educational theory and practice

Regular reading of professional literature in
educational theory and practice

Involvement in continuing professional
development limited and confined to
practical courses mainly of a short duration

Involvement in continuing professional
development work that includes substantial
courses of a theoretical nature

Instruction (teaching) seen as an intuitive
activity

Instruction (teaching) seen as a rational
activity

Instruction (teaching) considered less
important than research

Instruction (teaching) considered as
important as research

Assessment is a routine matter. The
responsibility for achievement lies with the
student

Assessment is designed for learning.
Achievement is the coresponsibility of the
institution, instructor (teacher), and student

EXHIBIT 1.1. Eric Hoyle’s characteristics of extended and restricted professionals
among schoolteachers adapted for teachers in higher education (Hoyle, E. (1975). Pro-
fessionality, professionalism and control in teaching, in V. Houghton et al. (eds.), Man-
agement in Education: The Management of Organizations and Individuals. London: Ward
lock in Association with Open University Press. See also Hoyle, 2001).

data often make it difficult to ascertain what is actually happening within the system, its
teachers, and its students (Berliner, 2014).

Apart from the basic functions discussed earlier in this section and the difficulties of
making comparisons, there are, I think, two issues that are common to most assessment
systems. The first is illustrated by the text in Exhibit 1.2. It is the opening paragraph of
a book that I published on Assessment in Higher Education in 1977 (Heywood, 1977).
1 did not put the last sentence in bold as it is here. In spite of changing structures in the
United Kingdom and Ireland, I find that colleagues have an affinity with the picture in
that Exhibit. I had titled the chapter after a weekly political satire televized by the BBC
and hosted by the late David Frost called “Not so Much a Programme, More a Way of



