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Context: previous assessment profile

| inherited some “problem units”, both in terms of teaching
practice and student outcomes. Problems included issues with
over-assessing:

@ Previous assessment breakdown:
Weekly online quizzes

Weekly in-class tests

Two assignments

e Final exam

Total of 27 individual items of assessment

@ University moving towards a recommended maximum of
4 assessment pieces to avoid over-assessing students
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Context: previous survey results

@ Students asked if they agree with: “The workload in this unit
is appropriate to the achievement of the learning outcomes”

2013: Appropriate workload 2013: Helpful feedback
70% 0%
60% 50%
so%
a0%
30%
0%

0% [E—) o

Agree Disagree Agree Disagree

@ Students asked if they agree with: “Feedback on my work in
this unit helps me to achieve the learning outcomes.”

M1: 2013 pass rate

e Did students learn/pass? =



Introduction
fe1eX Yol

Cohort 1 previous survey

2013: Helpful learning experiences 2013: Helpful learning resources

90% 90%

80% 80%

70% 1 70%

60% 1 60%

50% 1 50%

40% 1 40%

30% 1 1 30%

20% ;- 1 1 20%

10% - 10% 1 1

0% S - 0% S -

Agree Disagree Agree Disagree
2013: Quality of teaching 2013: Overall satisfied with course
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Cohort 2 previous survey results

2013: Helpful learning experiences 2013: Helpful learning resources
100% 100%
90% 90%
80% 80%
70% 70%
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40% 40%
30% 30%
20% 20%
10% 10%
Agree Disagree Unable to Judge Agree Disagree
2013: Quality of teaching 2013: Overall satisfied with course
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Criteria-based marking

@ Inspired by “Mathsassess”
project, looking at criteria
based marking.

@ Lead to discussions about
assessing communication,
and problem-solving skills.

Varsavsky, C., Coady, C., King, D., and Hogeboom, K.
Office for Learning and Teaching; 2014. Mathsassess: A
Guide to Implementing Criteria Based Assessment in Un-
dergraduate Mathematics.

mathsassess

A guide to implementing
criteria based assessment

in undergraduate
mathematics
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Marking criteria: aligned with learning outcomes
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Marking criteria: aligned with learning outcomes

Bloom's Taxonomy

Produce new of original work
€ Design, assembie; consiuct, conjecture, develcp, Formulate, avthor, investigate

Justify a stand or decision
evaluate

appraise, argue, defend, udge, sslsct, Support. value, crtique, Weigh

Draw connections among ideas
ai

analyze

experiment, question, test

Use information in new situations
e

schedule,

Ewlm ideas or concepts.
, explain, fdentiy, locate. recognize.

understand

. desarive. discuss,
el

Recallfacts and basicconcepts
deine, upiicate lst, memorize, repest, state

Leaming Leaming Leaming
Learning Mode! outcomes i I8 outcomes show outcomes go
show prsvirmess full connections beyond
i . made, and subject and
Structured Overview of information are mage ot syntnesis of makes links to
Learning Outcomes overa meaning parts to the other concepts
organisation o s missig overall meaning - generalises
SOLO TAXONOMY
(Biggs and Collis)

To make learning
outcomes visible .
Prestructural Unistructural

Mutistuctural

Relational Extended Atsract
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Hybrid: criteria/marking scheme

Solutions and marking scheme

The marking scheme includes marks of the following different types:

1IM| — this indicates one method mark, where the mark is for applying a correct
method. Note this is NOT for the accuracy of the calculation.
Sometimes the method will be implicit rather than explicitly shown.

1A| — this indicates one answer / accuracy mark, for a correct answer or calculation.
To get this mark, students must have this exact answer (in any equivalent form).
Give these marks consequentially, following on from any earlier accuracy marks.

\l_RI — this indicates one reasoning mark, for an explanation or justification. Generally
this will be a worded answer, but there may be a variety of ways to give the
required reasoning and this might include giving formulae or graphs.
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Hybrid: criteria/marking scheme

12 3|10 1 2 3|10
~ 12 | (R2 — 4Ry)

4 5 6|52 0 -3 -6
1 2 3|10
01 2| -4|imy

Letz=t teR.
From R;, we have:
Yy+2z2=-4 = y=—4-2t
From Rj, we have:
2+2y+32=10 = z=10-3t—-2(—4-2t) =18+t
So the intersection, in vector form, is

[#,y,2] =[18,-4,0] + t[1,-2,1], teR

This is a line in the direction of the vector (1, —2, 1], pass-
ing through the point (18, —4, 0).

1M Row operations or equiv-
alent to simplify

IM  Simplifying equation
(either in matrix or later)

m Introduce parameter for
z. Give half mark if it is not
specified that t € R either here
or in vector equation.

1M Expressing = and y in
terms of t

1Al Correct z and y

1A| Correct vector equation

m Correct interpretation of
intersection (as a line).
Students may instead draw a
rough sketch/visualisation of
two planes intersecting along a
line
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Marking Rubric

Generic overall marking rubric for criteria-based marking

Levels of Achievement
Criteria Excellent Good Developing Unsatisfactory
Method 3 marks 2 marks 1 mark 0 marks
All methods used are Small errors in Significant or Very little
valid and properly methods used or in | repeated errors in | demonstration of
demonstrated. demonstrating them. method. correct methods.
Accuracy 3 marks 2 marks 1 mark 0 marks
Correct calculations, Small errors in Significant or Widespread errors
manipulations and calculations or repeated errors in in accuracy of
final answers. final answers. calculation. calculation.
Communication 3 marks 2 marks 1 mark 0 marks
Well presented, Generally well Significant or Poor presentation
clearly explained and | presented but could | repeated problems | and/or unclear
shows a good level of be explained with explanation explanation.
understanding. more clearly. or presentation.
Notation 1 mark 1 mark 0 mark
All mathematical Small errors in Significant or
notation is correct, | notation or definition | repeated errors in
and clearly defined. | but generally correct. notation.
TOTAL:
/10
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Learning outcomes as criteria

Achievement/demonstration of learning outcomes (method and accuracy)

Learning outcomes assessed Question Achievement
Full | Part | None

e calculate vectors in cartesian coordinates 1(a) |/
e find scalar and vector projections 1(b) vV
e find unit vectors 2(a) v v
e determine the angle between vectors 1(b), 2(a) v /]
e compute matrix addition, scalar multiplication

and matrix multiplication 2(b) \/ \/

e perform elementary row operations on an
augmented matrix to solve a system of equations

SV
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Colour-coded feedback (or linked via Turnitin or similar)

As the scalar projection is negative, this means a is not projecting onto vector b. The

projection is in the opposite direction.

Also with the projection being negative, this indicates the angle between vectors @ and b is \/
greater than 90°, but not by a large amount as the value of the projection is relatively small.

The values of vectors @ and b would suggest the magnitude of vector b is greater than the

magnitude of vector @ poes the scalar or vector projection itself tell us

anything about the relative lengths?

Question 2:

Let @ be the number corresponding to the day of your birthday (eg a = 25), b be the number of the
month you were born (eg if April, b = 4), and ¢ be the number of letters in your first name (e.g. if
Heather, c=7).

a=5b=8  c¢c=7 \./

a) Find two unit vectors parallel to {a, b), and two unit vectors perpendicular to (b, c).

Each of these should be in /
vector notation (bold is fine) Parallel unit vector 1 =
Also I suggest giving the

vectors different names - eg u

and v, to avoid confusion. \pa,m“el unit vector 2 =
u _(87)

Describe method - how did Iul us

you get these, and/or how “Parattel unit vector 1
do we know they are
perpendicular? Note we can
use a vector property to
check this.

Perpendicular
Parattet unit vector 2
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Why oral assessment?

Discussion in mathematics has been shown to:

@ increase student learning;
@ motivate students;

@ support teachers in understanding and assessing student
thinking;

Cirillo, M. (2013). What does research say the benefits of discussion in mathematics class are?, National Council of
Teachers of Mathematics, Research Brief No 19.
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Why oral assessment?

@ increase diversity of assessment

@ aligning assessment with teaching and learning style

@ able to give formative feedback that is acted on immediately
@ “assessment as learning”, not just “assessment of learning”
@ development of communication and problem-solving skills

@ a form of visible learning
Hattie, J. (2012). Visible Learning for Teachers: Maximizing Impact on Learning, Routledge.
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Oral assessment in the whiteboard tutorial

Tutorial setting:

@ Students work on whiteboards around the room

@ Tutorial questions are given out during class

@ Students work in groups, explaining to each other
o

Tutor circulates and facilitates discussion
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Tutorial setting:

@ Students work on whiteboards around the room

@ Tutorial questions are given out during class

@ Students work in groups, explaining to each other
@ Tutor circulates and facilitates discussion

Assessment in this mode, on topics with multiple techniques:
@ integration techniques
o differential equations

@ series tests for convergence / divergence



Oral assessment
oe

Oral assessment in the whiteboard tutorial

Tutorial setting:

@ Students work on whiteboards around the room

@ Tutorial questions are given out during class

@ Students work in groups, explaining to each other
@ Tutor circulates and facilitates discussion

Assessment in this mode, on topics with multiple techniques:
@ integration techniques
o differential equations

@ series tests for convergence / divergence

Also works well for conceptual ideas requiring deeper
understanding.



Marking criteria
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Criteria Students should demonstrate they can:
@ list possible methods to be used
Method o apply a valid method for solving each problem
(WHAT) apply a valid method for solving each proble
@ demonstrate all methods thoroughly
@ clearly describe the process followed
Communication @ give a big-picture overview of the method
(HOW) @ speak clearly and use appropriate terminology
@ respond thoroughly to questions
] @ explain why a particular method has been selected
Justification o lain wh tt th thod
(WHY) explain why not to use another metho
°

explain any restrictions or assumptions
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Level of achievement using SOLO

N Learning Learning Learning
Learning Model: outcomes Leaming oacomanthon outcomes show outcomes go
Show outcomes show full connections beyond
simpie connections made, and subject and
Structured Overview of information. connections e o synthesis of makes links to
i but importance significance to

Learning Outcomes no ‘not noted. overall meaning parts to the olnermn‘(ems

organisation is missing overall meaning - generalises
SOLO TAXONOMY
(Biggs and Collis)
To make learning
outcomes visible

Prestructural Unistructural MuSebuchaat Relational Extended Abtsract
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Why draft assignments?

@ supports student learning (Freestone, 2000)
@ can be used to promote critical thinking skills (oiiver-Hoyo, 2003)

@ encourages self-regulation, positive motivational benefits, and
self-esteem (Nicol & Macfarlane-Dick, 2006)

@ helps with transition and retention (taylor, 2008) and (Fisher et al, 2009)
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Why draft assignments?

@ Ensure students are building on formative feedback

@ Allow more open-ended or unfamiliar questions
(scaffolding through the draft process, as needed)

@ Allow students to take risks / try different things / ask for
directed feedback. Adaptive to different levels of ability.

@ Allows a safe space for failure as a learning experience.

@ Part of a shift from surface to deep learning
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Assessment design:

Desirable features of draft assignments:

individualised

more open-ended / exploratory questions
scope for extension

incentive to resubmit

online submission and marking/feedback
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Individualised

e Working with vectors in (longitude, latitude, altitude).
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Individualised

e Working with vectors in (longitude, latitude, altitude).

Alcoa Court

X . Karte | Satelit
-~

< > Curtin university ks
v
2 Curtin /5 .
(] Callege John de Laeter Centre for Isotope Research
L) WA Avet

A1 4 pksh Move with pressed mouse button.

3200712979

115.89506507

Rob Riley Walk

www.mapcoordinates.net
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Individualised

@ Students modelling an everyday object in spherical or
cylindrical coordinates
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Individualised

@ Students modelling an everyday object in spherical or
cylindrical coordinates

St diown
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Individualised

89 mm

110 mm

59 mm
x
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Anthony’s Head




Draft assignments
oooe

Individualised

Brayden's assignment:

Anthony’s Head
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Individualised

Brayden's assignment:

Anthony’s Head

Anthony’s assignment: “My shape was originally Brayden's head
but it was very difficult to describe it in any coordinate system.”



Draft assignments: marking rubric

Draft assignments

Levels of Achievement

Jfeedback

Thorough response to
feedback, in Q11 and

throughout assignment.

Generally responded
to feedback but with

some omissions.

Limited response
to feedback.

Criteria Excellent Good Developing Unsatisfactory
Method 2 marks 1 mark 0 marks 0 marks
All methods used are Small errors in Significant or Very little
valid and properly methods used or in | repeated errors in | demonstration of
demonstrated. demonstrating them. method. correct methods.
Accuracy 2 marks | 1 mark | 0 marks | 0 marks
Correct calculations, Small errors in Significant or ‘Widespread errors
manipulations and calculations or repeated errors in in accuracy of
final answers. final answers. calculation. calculation.
Communication 2 marks 1 mark 0 marks 0 marks
Well presented, Generally well Significant or Poor presentation
clearly explained and presented but could | repeated problems | and/or unclear
shows a good level of be explained with explanation explanation.
understanding. more clearly. or presentation.
Notation 1 mark é mark 0 marks
All mathematical Small errors in Significant or
notation is correct, notation or definition | repeated errors in
and clearly defined. but generally correct. notation.
Response to 3 marks [ 2 marks T 1 mark 0 marks

No response to
feedback given.

TOTAL:
(part 3)

/10
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Choose-your-own assessment

To allow student flexibility and autonomy, | have been trialling a
range of “choose-your-own assessment” styles.

@ Setting the conditions for oral assessment

@ Individualised assessment contracts

@ "Optional exam” when students have already demonstrated
the learning outcomes

@ Selecting an assessment that allows them to demonstrate the
learning outcomes (and justifying that they have done so)
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Choose-your-own assessment

In an oral assessment (where students are assessed on “what”,
“how” and “why"), students were able to decide the following
aspects of the assessment:

@ Who: individually or in a group
@ When: regularly (after each topic), or once at end of semester

@ Where: in the tutorial, during office hours, or online

Over 90% of students chose to do it as recommended: in a group,
regularly, in the tutorial session.
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Choose-your-own assessment

of Oral Communication” - contract

Workshop day and time;

Setting for assessment (select one)
2 Worlshops (recommended)
2 buring Heather' offce hours
3 Online - via recorded video o video call

Mode of assessment (select one)
Group (recommended)
O individual

Frequency of assessment (select one)
Regularly: 3 times throughout semester (recommended)

Once:inthe second-Jast teaching week
O Other, please specify:

Other details/desired focus of feedback
+ Please sp (ityou
. b (both inthe
/duringa

the above ws Jected.

This contra midnight on
il out a paper d scan it in (or take  phot
or access the dacument from Blackboard to edit and submit.

tislegible),
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