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Goals of this video

0Om 04s

So this is the second of two videos which looks at the question of
assessment. In the first video, we looked at the idea of validity and
reliability and we looked at what they mean in practice for doctoral
assistants. In this video, we're going to look at the idea of fairness and
we're also going to look at a tool, which is useful in helping to ensure
validity, reliability and fairness in student assessment. So the goals for
this video are first of all, that the idea of 'fairness' will make sense to
you; that you'll be able to define what fairness means in the context of
student assessment. Secondly, we want to look at a particular tool,
which is called a grading rubric and the look at the way in which
grading rubrics can help ensure validity, reliability and fairness in
student assessment.

You should be able to:

* Define what is meant by
fairness in relation to
assessment

* Identify the role a grading rubric
can play in maximizing reliability,
validity and fairness in
assessment

Notes

Summary
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What is fairness or bias in assessment?

Fairness and Bias

“Bias occurs when irrelevant or
arbitrary factors systematically
influence interpretations and

judgements... in a way that affects...
subgroups of students”
(Gullickson, 2003, p.167)
Standards

How to Improve
Evaluations of Students

The Joint Committee on Standards
for Educational Evaluation
Arlen R. Gullickson, Chair

Notes

In relation to student assessment, we can think of fairness is meaning
and absence of bias. So what is bias? Well in the student assessment,
bias occurs when irrelevant or arbitrary factors systematically influence
our interpretations in a way that effects particular students or particular
subgroups of students. Now, that's our formal definition. What does that
mean in in practice?

Summary

Om 51s
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1m 15s

Bias in practice

Individual bias

®* “He was always in class and
participated well = I know
what he meant in this case
even if he didn't say it very
clearly”

Notes
Well let's imagine a particular situation, let's say that when you're

grading the work of students, you come to the work of a particular
student, a student that you happen to know because this student was
always present in class, they participated well in discussions. When you
go through that work and maybe it's not entirely clear on some occasion
what a student means or it's not entirely clear if a student has understood
something well, do you find yourself giving them the benefit of the
doubt? Do you find yourself saying well this student was always present
in class, they participated well in these questions, I've seen from them
already that they understand this material so therefore I will give them
the benefit of the doubt in this case. Do you also extend that same
benefit of the doubt to other students, students who never turned up in
class. If you don't, then there's a bias creeping in, an irrelevant factor
that is whether or not the student turned up in class, is influencing your
judgment as to what is the student skill. And so that's an example of
individual bias. Biases don't just happen on an individual basis and they

don't just happen by intention.

Summary
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Bias in practice

Individual bias

® “He was always in class and
participated well = I know
what he meant in this case
even if he didn't say it very
clearly”

Language bias

®* “A mass m is attached to a
thin (massless) cable and is
whirled around in the vertical
plane at a constant velocity...

® Especially in timed
examinations

Sometimes biases can be seen in the differential outcomes that come for
students, not because of the intention of the teacher. Let’s look at an
example of this case, this could be an example of a language bias. So
imagine a question which starts off 'a mass M is attached to a thin
massless cable and is whirled around in a vertical plane at a constant
velocity...". this question here has a word in it 'whirled', which may be
very familiar to English speakers but may not be all that familiar to non-
native English speakers. What does that mean? It means that non-native
English speakers will take longer to understand what's actually
happening in this question. It may be that they'll understand very well
what's happening in a question but it will take them time. And so
therefore, forms of words, which are not widely known to non-native
speakers may pose specific difficulties particularly in the cases of timed
exams. In a more general sense, timed exams can be problematic where
you have some people in the room for whom the language is their native
language and some people in the room for whom the language is a
second language.

2m 23s

Notes

4

Summary
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3m 41s

Bias in practice

Individual bias

clearly”
Language bias

¢ Especially in timed
examinations

even if they are very fluent in that second language, it will probably take
them a little bit longer to understand what's going on and formulate
what they're trying to say in that second language. Therefore, timed
exams can be problematic in this case, it can introduce a bias.

® “He was always in class and
participated well = I know
what he meant in this case
even if he didn't say it very

®* “A mass m is attached to a
thin (massless) cable and is
whirled around in the vertical
plane at a constant velocity...”

Notes

r

Summary
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3m 58s

Gender bias in undergraduate science education

® (Corinne Moss-Racusin et al.
(2012)

®* Yale Universty

® The study:

®* Good (not excellent) application
materials of student applying for a
lab manager position

®* Same application, randomly
described as John or Jennifer

® Scored by 127 biology, chemistry
and physics professors
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EEt
: ”

Science faculty’s subtle gender biases favor
male students

Corinne A. Mass-Racusin®", John F. Dovidic®, Victoria L. Brescall', Mark J. Graham**, and Jo Handelman®"
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Another example of perhaps unintentional bias is gender bias, which
sometimes arises in science education. So to look at this I'm going to
use this paper here which is published in 2012 by Corrine Moss-Racusin
from Yale University in which she and her colleagues looked at gender
bias in science faculty. Their method of working here was that they took
a CV of a good student; not an excellent student, a good student. And
they distributed the CV to 127 different science faculty; biology,
chemistry, physics professors, and they asked them to rate the CV on a
number of different criteria. What made the study notable was that in
half of the cases the CV had the name 'John' on it and in the other half,
the CV had the name 'Jennifer' on it. there was no other difference
between the CV’s, the only difference was the name which identified

implicitly the gender of the person who was submitting the CV.

Notes

Summary
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Gender bias in undergraduate science education

@ ...faculty participants viewed the female student as

less competent (P < 0.001) and less hireable
(P < 0.001) than the identical male student...”

Notes

What they found is that when the name on the CV was Jennifer, faculty
participants saw the person who had submitted the CV as being less
competent and less hireable than when the name on the CV was male.

Summary

5m 07s
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5m 24s

A battle of the sexes?

Scoring of Male and Female Faculty of Applications

_ “Male” Student “"Female” student

Male Female Male Female

Faculty  faculty Faculty faculty
Competence 4.01 4.1 3.33 3.32
Hireability 3.74 3.92 2.96 2.84
Mentoring 4.74 4.73 4.00 3.91
Salary 30,520 29,333 27,111 25,000

Notes

One might hypothesize that there's some sort of bias by male faculty
members against female students here but in actual fact, it's useful
therefore to look in a little bit more detail at the actual data that they
found.

Summary

5.1 Valid and Reliable Assessment of Learning 90f 18



https://mediaspace.epfl.ch/media/0_34yynrxq?st=324

A battle of the sexes?

Scoring of Male and Female Faculty of Applications

_ “Male” Student \ “"Female” student

Male Female Male Female

Faculty ~ faculty Faculty faculty
Competence /4.01 4.1 333\ 332
Hireability 3.74 13.92 |1 2.96 | 2.84
Mentoring 4.74 4,73 - 4.00 3.91
Salary 130,520/ 29,333 27,111 /25,000

Notes
So in this case, we have the scores by male faculty for both male
students on the left of the screen and female students on the right of the
screen. What we see is that male faculty did in fact score the male
students higher for competence for hireability for mentoring and for
salary than they did the female students.

Summary

5m 37s
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A battle of the sexes?

Scoring of Male and Female Faculty of Applications

_ “Male” Student “"Female” student

Female

Male Female Male

Faculty Faculty
Competence  4.01 3.33
Hireability 3.74 2.96
Mentoring 4.74 4.00
Salary 30, 520 27,1141

However, when we look at female faculty, we see that actually they do
the same thing. Male students were scored higher for competence, for
hireability, for mentoring and for salary than were the female students
by the female faculty.

Notes

Summary

5m 59s
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Unconscious bias

®* People are often unaware of their

National differences in gender—science stereotypes

H 11 H predict national sex differences in science
own implicit biases b e
. . ’ ﬂ:Amng}Lsmtu Sm.vl’.'&@nllmdmﬁ, mmwvug:m#;mrm"_
®* These may not align with people’s e e S R S e

worldview

®* Have been found to be associated
with gender gap in science and

1512 Fod
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math attainment (Nosek, 2009)
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Notes

It’s important to note the people may not themselves be actually aware
of these biases. It’s not something that they consciously hold in their
mind; a belief that women are less capable in science than men. Rather
it's something which is implicit, which they have absorbed from their
culture and which they themselves may not even be aware of. In fact,
studies have looked at this all across the world and have identified that
there are quite big cultural differences between the implicit biases which
are found in different cultures. They’ve also identified that these
differences in implicit biases are actually correlated with differences in
performance. In other words, countries which show a greater degree of
implicit bias are the same countries in which the gap between male and
female performance on science and math tends to be greatest.

6m 13s

Summary

5. Valid and Reliable Assessment of Learning

12 of 18


https://mediaspace.epfl.ch/media/0_34yynrxq?st=373

7m 07s

Procedures to ensure validity, reliability, fairness

like?

Reliability & Fairness

* Know what your criteria of
assessment are.

* Know what excellent, good, and
good enough performance looks

So how do you maximize fairness in assessment of students? Well
sometimes, it's possible to be aware of features which give rise to a lack
of fairness: language is an example in this case. So sometimes, it's
necessary to set up the assessment to make sure that things like
language don't actually get in the way and produce unfairness in the
results. However oftentimes, we can be unaware of the features which
are giving rise to a lack of fairness. For example in the case of implicit
biases. In this kind of situation, then having clearly documented
procedures which we follow will be important in ensuring that students
get the outcome that they deserve. So it can be very important to ensure
that in order to maximize fairness and indeed reliability, that we are
really clear about what the criteria of assessment are, what exactly we
are looking for students to do in an assessment. Secondly, that we are
also clear about what we mean by excellent, good and good enough.
What are our key benchmarks for how good a student should be at a
particular piece of work. Obviously, if there are different people
involved in assessing the student, it's important that they all have the
same criteria.

®* Ensure everyone marking
scripts has the same criteria
and guidelines.

Notes

Summary
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8m 22s

Procedures to ensure validity, reliability, fairness

Reliability & Fairness

®* Know what your criteria of
assessment are.

* Know what excellent, good, and
good enough performance looks
like?

¢ Ensure everyone marking
scripts has the same criteria
and guidelines.

Validity
® Ensure students have the same
guidelines

Notes

From the students point of view, these criteria can also play a role in
ensuring validity. If the student is clear about what it is that we want
them to do, then good students will go and do it and less good students
will not manage to do it. If the student is unclear about what it is we
want them to do, then lucky students will do it by accident and unlucky
students will fail to do it. in this case, giving students a clear account of
what it is we're looking for from them will help to ensure that the
students who are good will be the ones who will score well rather than
simply the ones who are lucky.

Summary
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Improving test reliability using a rubric

Heading

Description

Marking

Conceptual
Understanding

Correctly identifies the concepts / formulae /
approaches that are appropriate for solving the
problem. Marks may be reduced if only part of the
conceptual basis of a question or only some relevant
mathematical elements are correctly identified.

Up to 0.4 marks

Calculation and
Derivation

Calculates or derives answers with accuracy, arriving
at the correct answer (within +1% for problems with
numerical values; within 5% for graph-based
problems). Marks may be reduced for calculation
errors or errors in derivation. Correct calculations
which are based on incorrect concepts/ formulae
will score zero.

Up to 0.5 marks

Communication

The written work clearly communicates how the
student arrived at the solution. Well communicated
incorrect work will score zero.

Up to 0.1 marks

So one tool that is sometimes used for ensuring validity, reliability and
fairness in assessment is a grading rubric or a grading grid. So in this
case here, we have a grid, which makes a clear to the student and indeed

to ourselves what are our criteria.

8m 59s

Notes

Summary
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Improving test reliability using a rubric

Heading

Description

Marking

Conceptual
Understanding

Correctly identifies the concepts / formulae /
approaches that are appropriate for solving the
problem. Marks may be reduced if only part of the
conceptual basis of a question or only some relevant
mathematical elements are correctly identified.

Up to 0.4 marks

Calculation and
Derivation

Calculates or derives answers with accuracy, arriving
at the correct answer (within +1% for problems with
numerical values; within 5% for graph-based
problems). Marks may be reduced for calculation
errors or errors in derivation. Correct calculations
which are based on incorrect concepts/ formulae
will score zero.

Up to 0.5 marks

Communication

The written work clearly communicates how the
student arrived at the solution. Well communicated
incorrect work will score zero.

Up to 0.1 marks

So in this case, it distinguishes between conceptual understanding
calculation & derivation and communication. These are the three
different grading criteria. It also makes clear how much marks is being
awarded for each of those three different criteria. Within the description,
it then makes clear what's the distinction between a really good

performance and a good enough performance.

9m 18s

Notes

Summary
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9m 40s

Improving test reliability using a rubric

Heading

Description

Marking

Conceptual
Understanding

Correctly identifies the concepts / formulae /
approaches that are appropriate for solving the
problem. Marks may be reduced if only part of the
conceptual basis of a question or only some relevant
mathematical elements are correctly identified.

Up to 0.4 marks

Calculation and
Derivation

Calculates or derives answers with accuracy, arriving
at the correct answer (within +1% for problems with
numerical values; within +5% for graph-based
problems). Marks may be reduced for calculation
errors or errors in derivation. Correct calculations
which are based on incorrect concepts/ formulae
will score zero.

Up to 0.5 marks

Communication

The written work clearly communicates how the
student arrived at the solution. Well communicated
incorrect work will score zero.

Up to 0.1 marks

It clarifies what will you gain you extra marks and what will lose you
extra marks. Having a grading grid like this, making it available to all of
the assessors and indeed making it available to the students in advance
of the exam will help to ensure validity, reliability and fairness. So if
you're in a course and you're not all that clear as to what the criteria are,
you're not all that clear as to what really 'excellent' looks like and what
'good enough' looks like, it might be useful to actually sit down with the
teacher and for yourself help to map out what is the grading grid for the

course.

Notes

Summary
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10m 17s

Conclusion

* Validity

®* Test what you want them to
learn

® Reliability
®* Ensure consistency
®* Fairness

® Ensure irrelevant factors do not
interfere

®* Document your grading
criteria
®* Share it with other examiners
® Share it with students

So when we look at assessment there are a number of different things to
take into account. first of all, validity; validity is perhaps the most
important criteria. We want to test what it is that we want the student to
learn and we want the student to know what it is that we're going to test
them on. Secondly, reliability; you want to ensure that we're consistent
whether that's consistent in terms of me marking the same piece of work
at different times or whether that's consistent in terms of different
people marking students' work. Ensuring that consistency across
markers or across time will be crucially important. Thirdly, we want to
avoid bias; we want to ensure fairness in as far as possible. we want to
ensure that irrelevant factors like for example language or gender don't
get in the way and give rise to differential outcomes for different people.
in order to do these different things, it can be really useful to document
your grading criteria, share it with other examiner's to ensure reliability
and fairness and also, share it with students in order to help to maximize
validity.

Notes

Summary
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