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Vaimoana Tapaleao Vaimoana Tapaleao is the New Zealand Herald's Pacific Affairs and People reporter.
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Reflections on student-generated questions

Utilising the generation, testing and self-explanation effects




Reflections on student-generated questions

Utilising the generation, testing and self-explanation effects
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Reflections on student-generated questions

Overview
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What is a “student-generated question”?



A student creates:

the question stem —

A frame structure consisting of 3 columns, connected by beams, are supported by a pin
support (left), a roller support (middle), and another roller support (middle). The frame is

subjected to a downward load, which is placed on the beam, between the middle and night
columns.

— =

lgnoring self weight, determine the deflected shape the load causes to the structure:




A student creates:

a set of answer options -

S

E Mone of the above.




A student creates:

Correct answer is: C

Option A: a pin and roller support does not produce moments, so the columns
near the support should not be rigid while the rest of the columns are bent. The
roller supports should have slid horizontally (hence roller support), as they
cannot produce horizontal forces to counteract the result of the deflection (with
the columns being right angled with the beam). They can only produce vertical
forces. And a pin support can only produce vertical and horizontal forces, no
moments.

an explanation of the answer —

Option B: Incorrect - due to the left beam nat being deflected. using the figure |
have drawn, we can see that on the second beam produces a "smile” deflection
shape due to the load, and the portion of the beam on the left does not deflect
and is parallel to the tangent of the deflected portion of the beam at the left
support. BUT using a 3 support beam, the left side is now held down by a pin
support, so the left portion is now deflected, is a "frown" shape. Translating this
to the frame deflection, the left portion should have have a "frown" deflection,
but rather, it is not deflected so it is incorrect.

Option C: correct! Again, using the figure | have drawn, we can clearly see that
the beam at the top follows the correct deflection. Now, for the orientation of the
columns. Using the analogy of the simple 3-support beam example in my
drawing, we can see that the deflection on the left portion produces a "frown”
shape, meaning that the centre of deflection is at the bottom of the beam,
meaning that the left and middle supports should be closer than in the initial
set-up (the middle support can move horizontally). While on the right portion, it
produces a "smile" shape, meaning that the cenire of deflection is above the
beam, meaning that the middle and right supports should be farther apart than
in the intial set-up (the middle and right support can move horizontally). Hence C
is correct

Option D: Incorrect. Almost correct except the positioning of the left support
and the orientation of the left column. As | have discussed The support should
be closer together (as the rolling support can move horizontally), and that the left
and middle column should point towards the centre of deflection. However the
left and middle support are of the same distance and the left column is not
pointing towards the centre of deflection, so it is incorrect.

Option E: Incorrect. Because Option C is correct, meaning there 1S an answer
above E, making the statement false, thus incorrect.
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Motivation

“Active” engagement with the course material

From Brohn methods you can guess the deflected shape and
thus moments, reaction and their directions
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“You don't really understand how A
much or how little you know about a
concept until you try to devise a
good, original question about it”

“The aspect | found truly useful was
the creation of questions, which
reinforced much of [my]
understanding while also actively
making me clarify and solidify my
thought processes (especially the

explanation parts)”

- J

Student feedback
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Motivation

* High stakes exams

* Exam preparation strategies
* Re-reading coursebook and lecture notes
* Highlighting/underlining
* Creating summaries
* Forming mental imagery of text materials
e Self-explanation
* Practice testing

FIRST COMFIRMED
OPTION ALTERMATIVE ANSWERS ANSWERS
A K=[0,0:3,3;0.0 - H
[0.0:3,3,0, ] 8 (18.87%) 0 (0.00%) SOClIla I
B K=[0,3.0 - 0,30] e —— Compa riIson
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Dunlosky, “Strengthening the student toolbox”, American Educator, 37(3):12-21, 2013



There is a macaron vending machine which sells macarons of the following varieties of combinations. There are 3 different flavours of
macaron shells which are green-tea, vanilla, and strawberry. There are 4 different flavours of creams which are chestnut, chocolate fudge,
buttercream, and mixed berries.

- ---mgrnﬂ%‘ftlh‘-—-\

L]

-

[
[
i j|
~o—=Macaren Creoms _-

This macaron vending machine does not let you choose which combination you want to get. The following graph shows the outcomes of
different combinations of macarons the machine has every 251 macarons.

Flavours for Flavours for Macaron shells
Macaron fillings Green Tea Vanilla Strawberry Total a) 0.51
Chestnut cream | 20 7 0 27 A b) g;;
Chocolate fudge | 13 21 a4 88 Ei 01
Buttercream | 15 a7 22 74
Mixed Berries | 3 21 38 62 a) 0.66
g Do7i
c) 0.88
Total | 51 96 104 251 d) 0.12
Jared came to the vending machine to buy himself a macaron. Answer in 2 decimal places and find the possibilities of Jared gefting a Eg g'g?
macaron he wants if: C c) 0.88
d) 0.61
a) Jared wants the macaron to have some sort of berries flavour in it (either with the strawberry flavoured shells or mixed berries cream or
both). a) 0.51
| | | b) 0.71
b) Jared is happy with anything as long as the macaron does not have buttercream. D ¢) 0.80
d) 0.12
c) Jared is fine with anything other than the combinations of green-tea flavoured shells with any cream except chestnut cream. .
a) .
d) Jared is fussy and only wants vanilla flavoured shells with chocolate fudge. E E’;‘ gsg

d) 0.61



How did you go? | hope you enjoyed my guestion! Congratulations to those who chose the correct answer, which is Option All (({((="0w0*=)/

*Clap*clap

With questions like this, it is important to read carefully and correctly identify the requirements.
| will be going through the working out for(all)d cases.
n( &
I will be using the equation Pr(B)= nle]
which means: the probability of an event = the number of the event in ratio to the total number in the sample space.
In the case of a macaron vending machine, the sample space is always 251.

Part A

a}) Jared wants the macaron to have some sort of berries flavour in it (either with the strawberry flavoured shells or mixed berries cream

or both).

Jared doesn't mind what the filling is as long as the shells are strawberry flavoured.

Jared doesn't mind what the shells are as long as the filling is mixed berries cream.

Either way, Jared will be happy, and of course, Jared will certainly be happy if he got strawberry macaron shells with mixed berries cream.

The highlighted area bellow shows macarons Jared will be happy with.

Flavours for Flavours for Macaron shells
Macaron fillings GreenTea | Vanilla Strawberry Total
Chestnut cream | 20 7 0 27
Chocolate fudge | 13 31 44 a8
Buttercream | 15 a7 22 74
Mixed Berries | 3 21 38 62
Total | 51 56 104 251

There are 104 macarons with strawberry flavoured shells and 62 macarons with mixed berries cream.
There are 38 macarons with both strawberry flavoured shells and mixed berries cream (This is the overlap).
n(E)=1044+62-38

n{FE)=128
Pr(E)= “,E[}f])
Pr(E)= %
Pr(E)0.51(2d.p)

if you chose Option B or Option C. you might have forgotien about the overlap of strawberry flavoured shells and mixed berries cream.

PartB
b} Jared is happy with anything as long as the macaron does not have buttercream.

The only thing Jared cares is if the macaron has buttercream or not.
Jared is happy as long as the fillings are chestnut cream, chocolate fudge, or mixed berries cream.
Jared is happy with any shells for his macaron.

The highlighted area bellow shows macarons Jared will be happy with.

Flavours for Flavours for Macaron shells
Macaron fillings Green Tea Vanilla Strawberry | Total |
Chestnut cream | 20 7 o 27
Chocolate fudge | 13 31 44 88
Buttercream | 15 a7 22 74
Mixed Berries | 3 21 38 62
Total | 51 96 104 251

There are 74 macarons with buttercream filling which Jared does not want.

n(E) =251-74
n(E) =177
Pr(E)= ”n(f,)

prg =it
Pr(E)= 0.71(2d.p.)

if you chose Option E, you might have misread the case, and thought Jared only wanted macarons with buttercream, while in fact, Jared
wanted the complimentary, macarons without buttercream

PartC

¢) Jared is fine with anything other than the combinations of green-tea flavoured shells with any cream except chestnut cream.

Jared is fing with any macaron as long as the shells are either vanilia flavoured or strawberry flavoured.

Jared is also fine with another type of macaron which has green-tea flavoured shells with chetnut cream, and Jared does not like any other
fillings with green-tea flavoured shells.

The highlighted area bellow shows macarons Jared will be happy with.

Flavours for Flavours for Macaron shells
Macaron fillings Green Tea Vanilla Strawberry Total
Chestnut cream | 20 7 0 27
Chocolate fudge | 13 31 44 88
Buttercream | 15 37 22 74
Mixed Berries | 3 21 38 62
Total | 51 96 104 251

There are 96 macarons with vanilla flavouredshelis and 104 macarons with sirawberry flavoured shells.
There are 20 macarons that are green-tea flavoured shells with chestnut cream.
n(E)=96+104+420

() =220
PriE)= ”,E[‘Z)
Pr(g)=20

Pr(E)e 0.88(2:1.}:.)
If you have chosen Option D, you might have missed the bit that Jared doesn't mind getting green-tea flavoured shells with chestnut cream.
PartD

d) Jared is fussy and only wants vanilla flavoured shells with chocolate fudge.

This Is fairly straight forward. Jared only wants to have vaniiia flavoured shells with chocolate fudge filing and nothing else.
The highlighted area bellow shows macarons Jared will be happy with.

Flavours for Flavours for Macaron shells
Macaron fillings Green Tea Vanilla Strawberry Total
Chestnut cream | 20 7 ] 27
Chocolate fudge | 13 31 44 a8
Buttercream | 15 37 22 74
Mixed Berries | 3 21 38 62
Total | 51 96 104 251
There are 31 macarons that are vanilla flavoured sheils with chocolate fudge filling.
n(E)=31
n(E)
PrE)="7p

Pr(B)=i%
Pr(E)r012(2d.p)

Ifyou chose Option € or Option E, you have misinterpreted the question and thougnt Jared wants any macaron as long as it nas vanilia
flavoured sheills or chocolate fudge.

These are the 11 different macarons the vending machine offer. Which would you want?
A




Motivation

6383 1

Lipopolysaccharides are only ONE component of gram -ve bacterial cellwalls. B X ©

Yes however it is the permeability of LPS which causes crystal violet to stain ‘negative’ which is what distinguizhes the two
generic types of bacteria.

[wp]

0a4 13
The thick cell wallz of gram positive bacteria are what trap the violet stain, in gram negative bacteria the violet stain washes out in
the alcehol rinse and they are stained a different colour, usualty pink.

=0 what came first the chicken or the egg? Is it the LACK of peptidoghlycan trapping crystal violet in or iz it the pemeability of
ADDMONAL LPS laver, allowing crystal vielet out, which distinguishes gram -ve bacteria.

4441 G
Gram-negative bacteria still have cell wallzs of peptidoghycan, though much thinner than Gram-positive bacteria. A thinner cell wall
would =till get stained by the crystal vielet and really have nothing to do with how they are distinguizhed using a Gram stain. The
outer membrane of Gram-negative bacteria are not permeable to crystal violet, that's why the crystal violet does not stain their cell

walls and how they can be distinguished from Gram-positive bacteria. Mot sure what vou mean by the outer membrane "allowing
crystal violet out.™?

LECTURE &, at 14min 30, just to clarify: Gram positive bacteria are positive due to more peptidoghycan, a protein in their cell wall
which is impermeable to crystal violet == stained purple.

Gram negative bacteria have lipopohysaccharide outer layer in addtion to petidoghycan (athough much less) which comprizes itz
cell wall, it iz permeable to crystal violet thus allowing it to be ringed from wall == pink.

Add a reply to this comment



Motivation

The “generation” effect:

* Individuals remember information better if they take an active role in producing it,
rather than if it is provided to them [Slamecka & Graf, 1978]

A frame structure consisting of 3 columns, connected by beams, are supported by a pin
support (left), a roller support (middle), and another roller support (middle). The frame is
subjected to a downward load, which is placed on the beam, between the middle and right

columns.
Aoy i l
AT A _ AT

Ignoring self weight, determine the deflected shape the load causes to the structure:

Slamecka and Graf. "The generation effect: Delineation of a phenomenon". Journal of Experimental Psychology, 4:592-604, 1978.
Roediger et al. "Retrieval practice (testing) effect" In Encyclopedia of the Mind, Sage Publishing Co., pages 660-661, 2013.

Chi et al. “Self-explanations: How students study and use examples in learning to solve problems" Cognitive Science, 13(2):145-182, 1989.



Motivation

The “generation” effect:

* Individuals remember information better if they take an active role in producing it,
rather than if it is provided to them [Slamecka & Graf, 1978]

The “testing” effect:

Being tested on previously studied material is more beneficial to long-term retention
than either not being tested or even restudying the material [Roediger, 2013]

FIRST CONFIRMED
OPTION ALTERHATIVE ANSWERS ANSWERS

A K=[0,0;3,2,0,0] B 16 575
B K=10,3,0;0.3,0] 17 (& ) 2 (100.00%)
c K=[3,0,3:3,0,3] P s

D None of the answers wark.

Slamecka and Graf. "The generation effect: Delineation of a phenomenon". Journal of Experimental Psychology, 4:592-604, 1978.
Roediger et al. "Retrieval practice (testing) effect" In Encyclopedia of the Mind, Sage Publishing Co., pages 660-661, 2013.

Chi et al. “Self-explanations: How students study and use examples in learning to solve problems" Cognitive Science, 13(2):145-182, 1989.



Motivation

The “generation” effect:

* Individuals remember information better if they take an active role in producing it,
rather than if it is provided to them [Slamecka & Graf, 1978]

The “testing” effect:

* Being tested on previously studied material is more beneficial to long-term retention
than either not being tested or even restudying the material [Roediger, 2013]

The “self-explanation” effect:

e Students who explain instructional materials to themselves learn
better and make more accurate self-assessments [Chi, 1989]

Slamecka and Graf. "The generation effect: Delineation of a phenomenon". Journal of Experimental Psychology, 4:592-604, 1978.
Roediger et al. "Retrieval practice (testing) effect" In Encyclopedia of the Mind, Sage Publishing Co., pages 660-661, 2013.

Chi et al. “Self-explanations: How students study and use examples in learning to solve problems" Cognitive Science, 13(2):145-182, 1989.



Motivation

The “generation” effect:

* Individuals remember information better if they take an active role in producing it,
rather than if it is provided to them [Slamecka & Graf, 1978]

The “testing” effect:

* Being tested on previously studied material is more beneficial to long-term retention
than either not being tested or even restudying the material [Roediger, 2013]

The “self-explanation” effect:
e Students who explain instructional materials to themselves learn
better and make more accurate self-assessments [Chi, 1989]

All supported by multiple classroom studies

Slamecka and Graf. "The generation effect: Delineation of a phenomenon". Journal of Experimental Psychology, 4:592-604, 1978.
Roediger et al. "Retrieval practice (testing) effect" In Encyclopedia of the Mind, Sage Publishing Co., pages 660-661, 2013.

Chi et al. “Self-explanations: How students study and use examples in learning to solve problems" Cognitive Science, 13(2):145-182, 1989.
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MADE PEE\BWlSE QUESTION
PN
PR

A function has been written:

function [r] = Calculation {(a,b,c)

6/6 GOTIT WRONG _ ~

r=(a+b)/c;
it (r=10)
disp ('The number is greater than 10');
elseif (r == 10)
disp (The number is 10';
else
disp ('The number is less than 10');
end
What will be displayed when RSt CONFIRMED
the function is run if the OPTION | ALTERRATIVE ANSWERS | ANSWERS
input values are:
A The number is greater than 10 -
1{2.09%) |
B The number is 10 T{gﬂgm .
a==5 '
bh=7 c The number is less than 10 —
B (T2.73%) 0
c=2
D Mone of the above -
1{2.09%) |




MADE PEERWISE QUESTION

ey

A function has been written:

function [r] = Calculation {(a,b,c)

6/6 GOT ITWRONG _ ~

r=(a+b)/c;

if (r=10)

disp ('The number is greater than 10');
elseif (r == 10)

disp (The number is 10';

else
di=zn "Tha numbhear ic lace than 10"

end

2206 12

\Wh:| 'nahurryand in the font its in it is hard to spot the mistake, good one @ X O

thE 1 Reply to this comment
|r||:||..-| 10080 15

Mice one 3) B K&

Reply to this comment

1852 1

[ TR
I

Good question ® X ©

Reply to this comment
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Not perfect
MADE PEERWISE QUESTION
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“Trick” questions Poor questions



CAN'TTELL IF QUESTIONIIS
STURID

How must this mathematical equation be written in Matlab?
(3% 7%)=2

]
S

OR FROM{BEERWISE

FIRST COMFIRMED
OPTION ALTERNATIVE ANSWERS ANSWERS
A (3*742)/2 — —
7 (70.00%) 1 (50.00%)
B (3xT*2)/2
0 {0.00%) 0 {0.00%)
C (3*742)/2 — —
3 (20.00%) 1 (50.00%)
D (3% 742) = 2
|-n {0.00%) [n {0.00%)




Challenges

Not perfect

MADE PE/E\HWlSE QUESTION
&

CAN'T TELL IF QUESTION IS
STURID

6/6 GOTITWRONG ~

“Trick” questions

OR FROM;REERWISE

Poor questions

Writes IIEBI'WISE question
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Wrong answers



Challenges

Question

Which of the following pieces
of code would correctly find

the minimum value from a set
of three vanables, a, b and ¢?

M=a;
if (b= M)

M =b;
elserf (c = M)
M=c;

end

disp (M)

Writes peerwise question

v

.7
V' 2,

P L
“THEANSWER YOU/SUGGESTED IS
NOT THE MOST POPULAR ANSWERS

OPTION

ALTERNATIVE

FIRST
ANSWERS

CONFIRMED
ANSWERS

M=a;

if (b =M)
M=b;

else (c < M)
M=c;

end

disp (M)

-
2 (18.38%)

M=a;
if (b= M)

M =b;
elseff (c = M)
M=c;

end

disp (M)

-
13 (22.84%)

if (b=<M)
M=b;
else (c = M)
M=c;
end

disp (M)

2 (2.84%)

M=a;

if (b =M)
b=M;

elseif (c < M)
c=M;

end

disp (M)

|
3 (10.91%)

Mone of the above. r
5 (45 45%)




Question

Which of the following pieces
of code would correctly find

the minimum value from a set
of three variables, a, b and c?

Challenges

Writes peerwise question
)

M= a;

if (b=M)
M=b;

elseif (c = M)
M=c;

end

disp (M)

1548 7
What happens if C is less than B, and B is less than A? o
Reply to this comment

2773 3
if you want make B correct you should use if instead of elseif:
M=a;
if (b= M)

M = b;
end;
if (c = M) % <==if 'elseif is used, and b<M, your script wouldn't o

exam the relationship between ¢ and M

M =c;
end
disp (M)

Reply to this comment




Should there be a comma there: OO O
disp(['The area is of the rectangle is: ', num2str{area)]) -
Aritten: 10:58am, 05 Aug Re ritten by guestion autho
Yes, Thank you. | have edited the gquestion.
Add a reply to this comment
Author has: 227 points and 6 badges

Isn't the 3rd column the one starting with 1, and the 4th column the
one starting with 4..7 surely this would be the case if the same logic
that defined row 2 &3 as italicized numbers 1 and 3 respectively is

applied?

= F nrT ¢ -
- I} L B N R LY

es, thank yvou for pointing that out. & was my bad as | had done it in a hurry.
| shall change it now :)

Rephy writt

Add a reply to this comment

thar bao R T
uthor has: 2985 points a

d 13 bad

B
L

[T

=g = E%rnm VT ¥
v LILLG i ) 2 L L

| thought for a function the ouiputs are surrounded by square
brackets? eq. [K] = CelciusToKelvin(c)

Hoamn: B C%nam T 4 e
v LLG o e & /A

ves you are right. even i didnt notice. i will change it. thank you for pointing out!

Add a reply to this comment
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A genuine review resource 15000 1
« use of repository to prepare
for summative exams, even

10000 ~
when voluntary

5000 -

A typical

large course
B 4 SR S a =T 2 & 0¥
(Il=1,031)
L ] * .
g_’.. * * : .

High accuracy, even
amongst the most active
students

average correct =69.7%

e 136 students

07
o
A
L

Proportion of answers correct

submitted > 300 1:" S e
o | * ®
answers o t‘
+ 86,430 out of 188,590 .
total answers o | ¢
Cj — L
° Total number of answers submitted

| | | !
1000 2000 3000 4000



Evaluation

How good are Do students
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What proportion of questions are “cood”?
prop q g

(Part1)

Jack Sparrow (mass 65kg) has to flee from his ship to the land because he knows that he will be attacked by the Flying Dutchman. He
stands on top of mast 1, point A The rope he is holding is tied to mast 2 at the same height as Jack Sparrow, which is 25m ahove the
sea. He drops himself and lets the rope go at the lowest point, point B, where he starts a free fall as shown in figure 1 and 2. Assume
that there is no friction involved. The rope is 10m long, the gravitational acceleration is 9,8m/s? and the distance to the land is 70m

How far away from mast 2 will Jack Sparrow hit the water?

AR FIGURE 1 —
Physics 1A
The University of Edinburgh .
fig. A U fig. B v - T NS _— LARD R \
L : 70m . S —
0
r a

Arnold the Stunt Cat jumps horizontally out of the top of a tall tree height (h), onto the centre of a trampaoline from the
base of the tree. He is then sprung in a perfectly elastic bounce onto his skateboard which is in line with the tree and the

trampoline.

fig.C

P

SKYSCRAPER
Height: 100m

TOKYO HARBOUR XTM&

KONG

Distance: 500m

King Kong and Godzilla are slugging it out in downtown Tokyo, as they are prone to do on quiet Sunday evenings.

Kong quickly gains the upper hand and catches Godzilla by the tail, spinning him in a tilted circle of radius r meters, in a
clockwise direction, at and angle of o degrees to the horizontal. (fig. A)

Figure B shows the acceleration and velocity vectors of this system when viewed from above the plane of the circle (NOT

o
@_‘
the horizontal plane), where vector a is a constant acceleration provided by Kong.

At Given that he lands at an angle of 60 (degrees) from the horizontal on his skateboard, with a component of vertical
a given instant, when Godzilla is exactly perpendicular to the vertical, the horizontal component of V is acting in the . . . . .

direction of Tokyo Harbour. At this instant, Kong releases his grip on Godzilla's tail, attempting to hurl him into the bay, Ve|OC\tY of 10m/s. Find the He'th of the tree which heJumDEd out of (h} Assume the whole system is perfectly
500m away, denoted on figure 3 by a big red X. frictionless and that g =10ms—4.




What proportion of questions are “cood”?
prop q g

Unscaffolded activity

Incorrect
(12%)

617
questions

wocg THE UNIVERSITY
OF AUCKLAND

Te Whare Wananga o Tamaki Makaurau

Incorrect
(a%)

528
qguestions

% Curtin University

« Around 1 in 10 questions incorrect
« Different institutions and subjects

Bates et al. “Assessing the quality of a student-generated question repository" Phys Rev Special Topics, PER, 10, 2014.

Bottomley et al. “A Participatory Learning Approach to Biochemistry Using Student Authored and Evaluated Multiple-choice
Questions”, Biochem. Mol. Biol. Educ., Vol. 39, No. 5, pp. 352-361, 2011.

Purchase et al. “The Quality of a PeerWise MCQ Repository”. In Proceedings of ACE 2010, Vol. 103. ACS, Australia, pp. 137-146, 2010.



What proportion of questions are “cood”?
prop q g

Unscaffolded activity Scaffolded activity

Incorrect
(12%)

Questions classified according to 6 categories:

617 o . . . .
. TABLE III.  Criteria used to define high quality questions.
questions
555 THE UNIVERSITY Measure Criteria details
& OF AUCKLAND :
Taxonomy At least level 2 or higher (understand or
Te Whare Wananga o Tamaki Makaurau
category above).
Incorrect Explanation At least level 2 or higher (minimal or better).
%) category
Clearly worded Unambiguous vs unclear (binary measure).
528 question . . .
. Distractors At least 2 feasible and plausible distractors.
questions . .
Correctness Most likely correct (binary measure).

% Curtin University Plagiarism Not obviously plagiarized (binary measure).

« Around 1 in 10 questions incorrect
« Different institutions and subjects

Around 1 in 20 questions incorrect
Around 1 in 10 inadequate explanation
« Virtually no obvious plagiarism

* More than 75% beyond simple recall

Bates et al. “Assessing the quality of a student-generated question repository" Phys Rev Special Topics, PER, 10, 2014.

Bottomley et al. “A Participatory Learning Approach to Biochemistry Using Student Authored and Evaluated Multiple-choice
Questions”, Biochem. Mol. Biol. Educ., Vol. 39, No. 5, pp. 352-361, 2011.

Purchase et al. “The Quality of a PeerWise MCQ Repository”. In Proceedings of ACE 2010, Vol. 103. ACS, Australia, pp. 137-146, 2010.



Do students learn by authoring questions?

International Journal of Science Education, 2014 R
Vol 36, No. 13, 21802194, herp+//dx doi. org/10.1080/00500663 2014 916831 ©
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Across Diverse Learning Tasks, But with

Student-Generated Content:
Enhancing learning through sharing
multiple-choice questions

Judy Hardy®, Simon P. Bates®, Morag M. Casey®,
Kyle W. Galloway?, Ross K. Galloway®, Alison E. Kay®,
Peter Kirsop® and Heather A. McQueen'
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Technology enhanced peer learning with PeerWise: Experiences and
perceptions from a developing country

Lenandlar Singh

Department of Computer Science, University of Guyana

i paper rports on experiences of wsing PesrWie - 3 web-based application
that allows students 1o collab reate, answer and develop multiple
choice questions. This review co year and teo cobortsof undergraduste
programming students. examining student interaction. contribution and.
perception of the tool a5 a kearning support mechanism. Fridence from this

Scaffolding student engagement via online
peer learning
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iy of Clasgow Glason €12300.UK
Unive

Very robust correlations between

student activity and exam performance
More than a dozen papers report this using PeerWise alone (four published in 2014)

Keywords: Assessment; Social constructivismy Formative assessment
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significantly affect teaching and learning has encouraged the development of more
innovative and collaborative learning technologies.

Online collaboration and students” contributions of content and ideas to
academic discourse through social interactions have been significantly enhanced
over the last decade (Collis & Moonen, 2008; Lee & McLoughlin, 2010). Further,
the range of new media-rich technologies provides lecturers a number of aptions
for delivering content using pedagogically diverse approaches (Ajjan & Hartshorne,
2008). Modern social networking technologies facilitate collaboration in many

J. Hardy, S. Bates, M. Casey, K.
Galloway, R. Galloway, A. Kaya, P.
Kirsope & H. McQueen. "Student-
Generated Content: Enhancing
learning through sharing multiple-
choice questions", International
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36, Iss. 13, 2014

H. McQueen, C. Shields, D. Finnegan, J.
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provides significant academic benefits
to biological science students across
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2014

L. Singh. "Technology enhanced
peer learning with PeerWise:
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Teaching Scholar, Vol. 4, No. 1, 5-
22, April 2014
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Galloway, J. Hardy, A. Kay, P. Kirsop,
H. McQueen. "Scaffolding student
engagement via online peer
learning". European Journal of
Physics, Volume 35, Issue 4, 2014




Do students learn by authoring questions?

Only experimental group could author — all students could answer

4 )
Novice
programming
students
N\ J

/ndomised\

“Authoring” “Non-authoring”
n= 364 n=365

Create 3 questions Voluntary answering
Voluntary answering




Performance on summative test by group

“Authoring” group performed significantly better (although a small effect size)

D
- 0
( \ ° x g © X
Novice °©lo o Q x O
. o X % O
programming <
students . R
3
Q@
randomised o |29
s 152
S o © Authoring
“Authoring” “Non-authoring” 3 - E% » Non-Authoring .
n=364 n=365 S %
| | | I | | | | I |
Create 3 questions Voluntary answering 1 2 3 4 5 6 7 8 9 10
Voluntary answering £ am Question
n Authoring | Non-Authoring S T Tea—————
- - p-value .
7 o [t o g " i
729 [ 7.64 1.84 | 7.31 2.10 0.0197 g o
712 | 7.77 1.57 | 7.54 1.68 0.0360 .




Performance on related test items

: >
« All 1139 questions B
were coded for topic § © -
— logical and relational §
operators ‘g E | e
— while loops g O
— matrix manipulation 8 B2 ._
) oD o
« Students authoring £ Q
on a given topic i 8- °
much more likelyto g
C
answer related test & & | | |
uestions correctl & ° ® Authoring (on topic)
g Yy - o Authoring (off topic)
g .
5 9 4 X Non-Authoring
5 2
=t | | |
o Logical / relational While loops Matrix
operators operations
Denny, P. “Generating Practice Questions as a Preparation Strategy Exam Question TOpiCS

for Introductory Programming Exams”, In Proc. 46th ACM Technical
Symposium on Comp Sci Ed, SIGCSE'15 (to appear March 2015)
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Now we are going to combine them:
10.00%) (0.00%)

|'was a bit mixed up witt

X=[AB,C D]
clarifying the difference D Active Participator > Collaborator —= Dependent Hﬁﬁ%’

(0.00%)

Now we are going to take a section of this array X:
Reply to this comment

E Dependent —> Collaborator —> Active Participator
Y = X(1:2, 2:3); ‘ pe s #(sﬁzs%) t (100.00%)




