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The Open University

* Europe’s leading distance learning
organisation

Part-time students

» Study at home
» (Local) tutors

~ 170000 students

~ 6000 part-time tutors

~ 1000 academic staff

(Data: 2014/15)



The Open University: Mission

Open to:
* people
* places
* methods
* ideas

No formal entrance requirement N

Photograph: Richard Learoyd

40% students have one A-level or less
Students aged 18 (and less) — 80 (and more!)
56% students study while working

12% students (~21000) have declared disability
(Data: 2014/15)



OU e-assessment usage

iCMAs served by the OU across all platforms by year
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Questions answered: 1 Jan 2015 - 1 March 2016
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* 6,988,934 questions answered
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Why use e-Assessment? —

Enable students to practice mathematics and get feedback

» Assessment for learning
» Emphasis on feedback
» Multiple attempts

Deadlines set a pace through the module

Reduced marking

Enables written course work to assess other skills

Randomised questions remove need to reset each year
» but requires an initial investment of time
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MST124 and MST125

Essential mathematics 1 and 2

* Two entry level mathematics modules

» Can be studied consecutively or simultaneously
» Calculus, linear algebra, mechanics

Each 1/4-year full time study (30 credits)

Each presented twice per year

» February — September
» October — May

MST124: 4000 students annually
MST125: 1000 students annually




Module presentation style

* Print based, guided by VLE (Moodle) calendar

* Online activities
* Supported by a tutor
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Module presentation style -

* Print based, guided by VLE (Moodle) calendar
* Online activities
* Supported by a tutor
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Module presentation style

* Print based, guided by VLE (Moodle) calendar

* Online activities
* Supported by a tutor
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Module presentation style

* Print based, guided by VLE (Moodle) calendar
* Online activities
* Supported by a tutor
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MST124/MST125

Assessment

* 4 Tutor marked assignments . i

e 4 summative iCMAs

» One attempt, delayed feedback
» 25% continuous assessment grade

* 12 formative practice quizzes

» Immediate feedback, can repeat
» Three tries per question, with hints

* Randomised questions using STACK



Typical question style

Question 3 Find the integral

Tries remaining: 2

Marked out of 1
cos(2x + 3)dx.
¥ Flag question
fcos(2x+3)dx: |
Check

Previous

Q2

Next



Typical question style -

Question 3 Find the integral

Tries remaining: 3

Marked out of 1.00
cos(2x+3)dx.

¥ Fiag question

cos(2x+3)dx = sin(2x+3)

Your last answer was interpreted as follows:
sin(2x+3)

The variables found in your answer were: [x]

Check

Previous Next



Typical question style

Question 3
Not complete

Find the integral

Marked out of 1.00

cos(2x+3)dx.

¥ Flag question

cos(2x+3)dx = sin(2x+3)

Your last answer was interpreted as follows:
sin(2x + 3)

The variables found in your answer were: [x]

Check

Your answer is incorrect.

You have not integrated the function correctly. If you differentiate the indefinite integral you should get back to the original function.
However the derivative with respect to x of the expression you entered is 2 cos (2 x+ 3).

8ee Unit 8, Subsection 3.3

Try again

Previous



Typical question style

Question 3 Find the integral
Net complete

Marked out of 1.00
cos(2x+3)dx.

¥ Flag question

cos(2x+3)dx = sin(2x+3)2

Your last answer was interpreted as follows:

sin(2x+3)
2

The variables found in your answer were: [x]

Check

Your answer is partially correct.

You have correctly integrated the expression but omitted the arbitrary constant.

Recall that if f is a function with antiderivative F and a and b are constants with a # 0, then

f(ax+b) dx=£F(ux+b)+c.

8ee Unit 8, Subsection 3.3

Try again



Typical question style

Question 3 Find the integral
Comect

Mark 0.33 out of 1.00

cos(2x+ 3)dx.

Redo question

¥ Flag question
cos(2x+3)dx = sin(2x+3)/2+p

Your last answer was interpreted as follows:
sin(2x +3)
— +p

The variables found in your answer were: [p, x]

Check

Your answer is correct.

Recall that if f is a function with antiderivative F and @ and b are constants with @ # 0, then

f(ax +Db) dx=%F(ax+b)+c.

Setting f(x) = cos (x) and F(x) = sin (x), gives

in(2x+3
cns(2x+3)dx:M+c



Question 7
Incomect
Mark 0.00 out of 1.00

Rego question

¥ Fiag question

Find the second derivative of the function i = sin (z2 + 1),
d2

dTg = 2rcos(x2+1)

Your last answer was interpreted as follows:
21 cos (12 + 1)

The variables found in your answer were: [z} Module

v

Number Practice Students
of redos quizzes

649
335
871
4682
8473
3399
18409

21
13

4
14
12
12

500
400
200
1250
850
400

Check MST210-15)
MST224-15)
Your answer is incorrect. |M303-15)
To find the first derivative, use the chain rule in the usuaMU123-16B
i : MST124-16B
y=sin(u): u=2"+1 MST125-168
[... lots more working cut to fit ...] Total
Putting this all together and simplifying we get:
2
:Tg = (22) (=2 sin (2 + 1)) + (cos (27 + 1)) (2)

=2 cos (:l:2 ) 4% sin (12 ]
See Unit 7, Subsections 2.1, 2.3 and Unit 6, Subsection 5.1.

Redo question




Moodle VLE
many servers!
Moodle 3.0.4 + STACK 3.5.5

Netscaler
VIP vle-stack-live

Netscaler
VIP learn2

vle-stck-live-b
1vCPU, 4GB RAM
running MaximaPool

vle-stck-live-b
1vCPU, 4GB RAM
running MaximaPool

J

Very big database CPU Utilization for vle-stck-live-b
Postgres ‘:’ 100 R "
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Average: [ System 0.7% O user 1.3% M wait 0.2% B Total 2.3%
0.4% O user 0.5% W wWait 0.0% W Total 0.9%
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Website: MU123-158 (13)
Website: MST124-158 (298

ICMAL ICMA 41 (10) =
ICMA: ICMA 42 (19) O
- ICMA ICMA 43 (24)

ICMAL ICMA 44 (24)

- Website: MST125-158 (188)

ICMA' ICMA 41 (10)

- ICMA' ICMA 42 (15) Question tests

ICMA” ICMA 43 (10)

Website: MU123-16B (13

Website: MST124-168 (297
ICMA: ICIMA 41 (10]
ICMA: iCMA 42 (22 Test case 1 Pass
ICMA: iICIMA 43 (24]
ICMA: ICIMA 44 (24
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ICMA; iCIMA 41 (10] a
qn—
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Website: MB23-16J (34) name score penalty answer note
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STACK questions interacted with each week
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Quiz usage: Attempts
(MST124 2014J)
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Attempts per week

Quiz usage
(MST124 2014J)
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Quiz usage: Attempt times
(MST124 2014J)
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Quiz usage:Grades
(MST124 2014J)

Average best finalised grade by icma/pq
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Teething problems -
¢ Students do not read instructions!

* Answers in terms of X, not =
» part marks for incorrect variables

® zynotzxy
» Automatically insert * assuming single letter variables

® Sin z not sinx
» system improvements

* Loss of confidence in system after experiencing a problem
» Questioning why wrong answers are marked wrong

* “A teacher would have known what | meant and given part
marks”



Teething problems

—
Students do not read instructions!

Answers in terms of X, not =
» part marks for incorrect variables

xy not x xy
» Automatically insert * assuming single letter variables

Sin x not sinx
» system improvements

Loss of confidence in system after experiencing a problem
» Questioning why wrong answers are marked wrong

“A teacher would have known what | meant and given part
marks”

“Question 2 gave part marks, why doesn’t question 3?7~



Teething problems

* “My cat submitted the iCMA before | had finished”

(°



Student Quotes

©
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Student Quotes -

| found them useful extra practice and a good way
to test your knowledge. (MU123 student)



Student Quotes

| found them useful extra practice and a good way
to test your knowledge. (MU123 student)

[The practice quizzes are] a great way to
consolidate. (MU123 student)

(°
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Student Quotes -

| found them useful extra practice and a good way
to test your knowledge. (MU123 student)

[The practice quizzes are] a great way to
consolidate. (MU123 student)

[l] have done two runs of the practice quiz which
has made a big difference for me and will become
something | will be doing much more as helps so
much (MST124 student)
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Student Quotes —

The practice quizzes are a great way to build up
knowledge. (MU123 student)

[The practice quizzes are] a great way to
consolidate. (MU123 student)

[l have done two runs of the practice quiz which
has made a big difference for me and will become
something | will be doing much more as helps so
much (MST124 student)
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Student Quotes

The practice quizzes are a great way to build up
knowledge. (MU123 student)

The practise quizzes are great - just wish | could do
them when I’'m sat under a tree in the forest waiting
for my little girl to finish school. (MU123 student)

[l have done two runs of the practice quiz which
has made a big difference for me and will become
something | will be doing much more as helps so
much (MST124 student)
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Student Quotes -

The practice quizzes are a great way to build up
knowledge. (MU123 student)

The practise quizzes are great - just wish | could do
them when I’'m sat under a tree in the forest waiting
for my little girl to finish school. (MU123 student)

| have been doing the practice quiz every morning
now for 2 weeks ... | managed 100% on one of the
quizzes and over 90% now on all of them so my
confidence level is going up! (MST124 student)



Student Quotes

| also find the practice quizzes to be really beneficial
(in terms of checking my understanding of the units
studied) | used several for ICMA 1. (MU123 student)

The practise quizzes are great - just wish | could do
them when I’'m sat under a tree in the forest waiting
for my little girl to finish school. (MU123 student)

| have been doing the practice quiz every morning
now for 2 weeks ... | managed 100% on one of the
quizzes and over 90% now on all of them so my
confidence level is going up! (MST124 student)



Student Quotes

| also find the practice quizzes to be really beneficial
(in terms of checking my understanding of the units
studied) | used several for ICMA 1. (MU123 student)

| do appreciate those practice quizzes they do help
put things into perspective (MU123 student)

| have been doing the practice quiz every morning
now for 2 weeks ... | managed 100% on one of the
quizzes and over 90% now on all of them so my
confidence level is going up! (MST124 student)
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Student Quotes I

| also find the practice quizzes to be really beneficial
(in terms of checking my understanding of the units
studied) | used several for ICMA 1. (MU123 student)

| do appreciate those practice quizzes they do help
put things into perspective (MU123 student)

The practice quizzes were excellent and | think
absolutely essential for consolidating your
understanding of the subject. | must have done
each one 10 times before taking the relevant iCMA
(MST124 student)



Student Quotes

| like the practice quizzes, you can do lots of them
until (hopefully) the lights come on. (MU123 student)

| do appreciate those practice quizzes they do help
put things into perspective (MU123 student)

The practice quizzes were excellent and | think
absolutely essential for consolidating your
understanding of the subject. | must have done
each one 10 times before taking the relevant iCMA
(MST124 student)



Student Quotes

| like the practice quizzes, you can do lots of them
until (hopefully) the lights come on. (MU123 student)

[The practice quizzes] are doing wonders for my
confidence in Unit 5 [algebra] (MU123 student)

The practice quizzes were excellent and | think
absolutely essential for consolidating your
understanding of the subject. | must have done
each one 10 times before taking the relevant iCMA
(MST124 student)



Student Quotes

| like the practice quizzes, you can do lots of them
until (hopefully) the lights come on. (MU123 student)

[The practice quizzes] are doing wonders for my
confidence in Unit 5 [algebra] (MU123 student)

[The practice quizzes] were useful because they
highlighted specifically which areas you weren’t
comfortable with, so you didn’t have to go back and
revise the entire chapter. (MST124 student)

(O
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Student Quotes -

When [I've finished a Unit | do the Practice Quiz
over and over again until | get a really high score.
(MU123 student)

[The practice quizzes] are doing wonders for my
confidence in Unit 5 [algebra] (MU123 student)

[The practice quizzes] were useful because they
highlighted specifically which areas you weren’t
comfortable with, so you didn’t have to go back and
revise the entire chapter. (MST124 student)



Student Quotes

When [I've finished a Unit | do the Practice Quiz
over and over again until | get a really high score.
(MU123 student)

| do value the practice quizzes because you do get
practice, the feedback explanations are very good
and detailed (MST124 student)

[The practice quizzes] were useful because they
highlighted specifically which areas you weren’t
comfortable with, so you didn’t have to go back and
revise the entire chapter. (MST124 student)

(©)



Student Quotes

When [I've finished a Unit | do the Practice Quiz
over and over again until | get a really high score.
(MU123 student)

| do value the practice quizzes because you do get
practice, the feedback explanations are very good
and detailed (MST124 student)

| don’t enjoy the iCMAs at all and always do much
better on the tma’s. ... I just think that they account
for such a small percentage of your final mark that
they really aren’t worth worrying about

(MU123 student)
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Student Quotes -
| already submitted my iCMA 41,I found that the
practice quiz helped a lot. (MU123 student)

| do value the practice quizzes because you do get
practice, the feedback explanations are very good
and detailed (MST124 student)

| don’t enjoy the iCMAs at all and always do much
better on the tma’s. ... I just think that they account
for such a small percentage of your final mark that
they really aren’t worth worrying about

(MU123 student)



