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Assessment is in many respects the Cinderella of teaching and learning
in higher education. Many books on teaching and learning in higher
education don't even include a chapter on assessment and yet,
assessment is crucial. It’s crucial for two reasons; first of all, universities
play a certification role. We certify that our students do in fact have the
skills that we've tried to teach them. Many of our students will go out
having the right to call themselves engineers, they will be certified by
accrediting bodies who have given us the right to give them that title
and therefore, we need to be able to ensure that they do in fact have the
skills that we claim they have. The second role for assessment in higher
education is maybe even more important. Assessment has been called by
one prominent educational researcher ‘the tail that wags the curriculum
dog’. Oftentimes, when students want to understand what it is that we
really want them to learn, they look to the assessment.
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So in this video, we're concerned with two key concepts, which apply to
assessment. The first of these is validity; we'll want you to understand
what validity means and what it is that a doctoral system can do to
enhance the validity in assessment. Secondly the concept is reliability
and again, we want you to understand what that means in relation to
educational assessment and how you can enhance the reliability of
assessment.
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So let's take the first topic, what is validity? To do this, I'm going to start
with a practical example. This example is provided by Eric Mazur who's
a professor of physics in Harvard. Mazur explains that in the late '80s
early '90s, he came across an instrument, a test called the force concept
inventory In fact, we've touched on this test earlier in one of our earlier
videos. The force concept inventory is a test, which is designed to test
whether or not students understand how physics concepts apply in the
real world settings. So they include test items which involved no
calculation whatsoever. An example of a test item would be there is a
large truck and a small car, they push against each other. Is the force
exerted by the car on the truck greater than, less than, or the same as the
force exerted by the truck on the car. This force concept inventory
includes elements, which on the surface of it may seem relatively simple
and certainly, that was what Mazur thought when he first came across it.
But he was struck by the finding that many students who could pass
first-year physics actually struggled with these test items.
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His initial response was to say well "Not my students!" and so therefore,
he took the test and he administered it to his students. He discovered
that in fact his students did not perform significantly better on the force
concept inventory than they had performed on their midterm exam. This
shocked him because the force concept inventory questions appeared to
be a good deal simpler than his questions in his exam, which required
significant amounts of calculation. So he decided to explore this slightly
further. On a future midterm, he gave the students five questions two of
which were actually the same question albeit in a different form. In
question one, it was presented as a conceptual question with no
calculation. In question five it was presented as a calculation question.
The format of the questions look different so it wouldn't be immediately
obvious to someone looking at the diagrams that these were the same
question. Nonetheless, the underlying physics concepts tested in these
two questions were the same. And he was shocked by the results. His
students performed better on the conventional version of the question
where they had to do some calculations, than they did with a conceptual
version of the question, which required no calculations.
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The apparently easier question turned out to be more difficult than the
standard university-level questions. Now, when we looked at this in an
earlier video, we looked at the idea that students bring with them naïve
or intuitive scientific views, which they struggle to give up during their
physics learning and during their scientific learning in university. The
questions which were in the force concept inventory were specifically
designed to unearth these naïve or non-scientific worldviews, which
explains what it is that students perform less well. But in a sense it
means more than that because what Mazur concluded from this is that
it's possible for students to do well in conventional problems by
memorizing algorithms without actually understanding the underlying
physics. In other words, it was possible for students to do well in a
conventional physics exam without actually understanding the
underlying physics. So this brings us to the question of validity, this
helps to explain what we mean by validity.
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So Mazur has given us an example of validity in practice or 'in-validity'
in practice we might say. How is validity actually defined? So to get a
definition of validity, we can turn to this resource; 'the student
evaluation standards', which is the result of a joint committee, which
was put together by a number of different educational and psychological
testing organizations in order to identify what are the minimum
standards that should be applied whenever we assess students. So the
student evaluation standards define validity as follows; validity refers to
the degree to which inferences drawn from the results of an assessment
are trustworthy. So it's important to note in that, that it's actually not the
assessment itself which is valid, it's the inferences which are drawn
from it. For the Joint Committee on standards for educational
evaluation, validity was the single most important issue in student
evaluation. If there was one thing to get right, it was validity.
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So what can a doctoral assistant do in practice to helping improve the
validity of an assessment. Well one thing is to be clear as to what the
actual goals of the course are. What is it that the teacher wants the
students to learn? This might seem obvious but sometimes, it's not all
that obvious, let's take some examples. Here’s a learning outcome which
is listed on lots of different physics courses "contextualize theoretical
models in everyday life". So an obvious question for validity is whether
or not students are actually asked to do this in the test questions which
they do. But a second important point in validity is whether or not the
students are actually aware that this is one of the things that they're
going to be asked to do. Students will often pay attention to the
derivations and the formulas in a physics class and when the teacher
starts to talk about how that applies in real-world life, students will often
think well "okay this is less important, this is just an example". If it's a
goal of the course that the student is able to do this transfer, well then
the student needs to have their attention directed to that in order that
they pay attention to the things that they actually need to learn.
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Obviously, if this is the goal of the course and if it's built into the
assessment, then it also needs to be built into the grading scheme in
some way. A second example we might think about is designing an
experiment to test a hypothesis relating to the material in question. This
is a learning outcome, which is often used in relation to lab courses and
again, the same kind of principles employee. Does the assessment of the
lab actually asked them to do this? Are they ever asked to design an
experiment? If they are not asked to design an experiment, well then
that raises questions about the validity of the assessment. When they
write the report and when that's being graded, are they getting specific
marks for doing this? Are they being rewarded for actually showing that
they've learned the things that are identified as the learning goals of the
course?
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So in this video we're looking at two ideas the first of which is validity,
the second of which is reliability. So what does reliability mean? Well
reliability is defined as the degree of consistency of the scores or
information obtained from an information gathering process. That’s a
kind of an abstract definition. What does it mean in practice? Well let's
take some examples, let's imagine first of all a student in a big course.
There are many students taking the course and therefore, the scripts are
divided between for example different doctoral assistants. How sure are
we that the student will get the same grade if their script is given to
doctoral student A or doctoral student B? that is a question of
consistency, that is a question of reliability. Let’s think of another
example; how sure are we that the student will get the same grade if the
teacher grades their script on a Wednesday morning and again on a
Friday evening? Again, this is a question of consistency, this is a
question of reliability.
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So what can be done in practice to enhance test reliability? So let's look
at an example here of a question which can be given to a student. I'm
going to suggest you pause the video now to take a look at this question
and just read through it for a moment before continuing.
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So what's the answer to this question? Well in actual fact, there are
multiple answers to this question and this is going to cause a difficulty
from the point of view of reliability. here's one answer to the question,
it's a very straightforward answer, it doesn't require a lot of thought,
simply the student has to identify what coefficient of restitution means
and basically they have to write down in a formula terms what that
means in practice. So this is just about recognition and writing down.
It's correct, but it's not a very deep answer. This is the second answer to
the question, which actually involves a great deal more working out.
Again, this answer is correct but it's an answer which is required a great
deal more effort from the point of view of the student. So which answer
here is the one that the teacher is looking for? Is it the first answer, is it
the second answer? If the teacher is looking for the first answer then a
student who works out the second answer has actually wasted time on
this question that they could better spend elsewhere; they've lost time. If
the answer the teacher is looking for is the second answer, well then
actually the student has - through no error of their own - failed to
respond to the question the teachers asked.
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This is a situation where students might get grades not based upon their
actual ability but based upon whether or not they read the question in
the sense that the teacher intended it, rather than simply in the sense in
which it was written. A solution here would be to rephrase the question
in a slightly more expressive way. When the student is asked to express
the velocities of the two balls after the impact in terms of the different
components, m and M and their velocities before the impact. This will
make clear to the student what form the answer is to come in, and it will
ensure that all students will be judged based upon their ability rather
than based upon luck.
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A second way in which we can improve reliability is by ensuring that
students are assessed in more or less the same test conditions. Again,
this is something where a doctoral student will very often be very
important because very often it will be the doctoral assistant’s job to
supervisor or invigilate the exams to ensure that there are similarity in
conditions across students.
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So in this video, we've looked at two of the key concepts which are
important in assessment. The first of these is validity; as a doctoral
assistant you can play a key role in validity in a number of different
ways. First of all, validity will be enhanced when we test what it is that
we want the student to learn. Secondly, it will be enhanced when the
student is aware of what it is that we want them to learn and what it is
they're going to be tested on. Thirdly, it will be enhanced when the
grading scheme actually rewards the student for doing the things that
we've said we want them to learn. The second concept we looked at was
reliability and reliability can be improved in an of different ways. In this
video we've looked at two. First of all, clarity in terms of questions and
instructions can be really important in terms of ensuring reliability, in
terms of ensuring that students grade is based upon their ability rather
than based upon look. Secondly, ensuring an equality of treatment of
students during assessment is an important role and it's very often a role
the doctoral assistants will play. At third way of enhancing reliability is
to have a system in place to ensure some sort of consistency between
different graders or in the same grader over time. And that is something
that we look at in the next video.
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