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Contributing Student Pedagogy

Introduction

m Students create and share learning resources; e.g. Contributing
) ] ) . . . ) Student Pedagogy
notes, visualisations, instructional videos, quiz What is PeerWise?
. . . Features
questions, reading lists Learning
For instructors
m Web-based collaboration tool (e.g. wiki) used to Results
store work-in-progress and share course material ENGGEN 131
PCA
m Peer feedback and evaluation Geeler 42

Questions?

m Related theories: flexible learning (Collis),

constructivism, community of practice (Wenger),
/PD (Vygotsky)
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What is PeerWise?

Introduction

m An online bank of multiple choice questions Contributing
Student Pedagogy

m All content is student generated Features

Learning

For instructors
Your question

Results
Which of the followning C expressions does NOT evaluate to 77
. ENGGEN 131
Alt ti 2
. ¥y ernatives
PeerWise*
Gender data
SIENZ'07 Demo
OPTION | ALTERNATIVE .
Welcome to the SIENZ'07 multi-choice guestion repository. Here you can create, answer Q UestlonS?
and comment on multi-choice questions relating o SIENZ0T7
) A 1 +2 * 3
Please log in
B {int) (6.6 + 0.5)
User name: .'f‘ . ,
Cc (int)6.6 + {(int)0.5
Password: ../,‘
D 7 % 10
."fl:" I
| login I / E 15 / 2
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Features

Introduction

. . Contributing
Not just questions and answers Student Pedagogy

What is PeerWise?

m explanations

Learning

Explanation For instructors

Results

You provided the following explanation relating to this stion:

up ded ollowing explanation relating to this questio ENGGEN 131
Expression (C) evaluates to 6, not 7. The reason for this 1s that the cast to an mt truncates the fractonal 2
| part of the number, so Gender data

(int) 6.6 + (int)0.5 sl

{=» &6 + 0
|=> 6

All of the other expressions do evaliate to 7

In (A), the multiplication is performed first, oving 1 + 6=7

In (B), the expression 6.6 + 0.5 evaluates to 7. 1, which 1s then cast to (nt) gwang 7
In (D), when you diwide 7 by 10, the answer 15 0 and there 15 7 remamder

In (E), 15/ Z gives the mnt value 7 because both operands are mts.
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Features

Introduction

. . Contributing
Not just questions and answers Student Pedagogy

What is PeerWise?

m explanations

Learning

For instructors

[ | responseS Results
ENGGEN 131
. PCA
Alternatives

Gender data

You suggested Cis She correct apfion

OPFTION ALTERHATIVE RESPOHNSES Questions?

A 1+ 2 * 3 |

% (2.42%)
B (int) (6.6 + 0.5} "

G030
Cc (inti&.6 + (int)0.5 [

7O (56.45%)
D T % 10 [ |

22 1T .Ta%
E 15 / 2 r

< (19.35%)
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Features

Introduction

. . Contributing
Not just questions and answers Student Pedagogy

What is PeerWise?

m explanations

Learning

Feedback

There are 22 corments written about this question. For instructors

Alt feedback
. responses WHEN COMMENT Results
Good example of potential difficulties with types. ENGGEN 131
" 1 e85
m discussion threads  sownsica s BCA
Your reply:
Cool, thanks for the feedback )
Gender data
thng caught by the tnck questions: Great way to learn Questions?
3:08pm, 17 Oct
A estion but lacking in options
wow u got me there .,
2:35am, 09 Oct ./ma

on a lack of 'distractors'
you can call it that (maybe

Mice question that'll trip alot of people up I'd rnagme (nlchding
myself). But perhaps more distractors can make this a better question
1:07am, 295ep | top
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Features

Introduction

Not just questions and answers CeTauE
What is PeerWise?
m explanations Easy/mediurm
Learning
easy/medium For instructors
B responses B R—
ENGGEN 131
m discussion threads meciurm bCA
. rc- ) . e diLm Gender data
m difficulty and quality ratings S
BASY

mediumdhard

mediumshard

Easyimedium

BASY
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Features

Introduction

. . Contributing
Not just questions and answers Student Pedagogy

What is PeerWise?

m explanations

Learning

For instructors

B responses Results
ENGGEN 131
m discussion threads bCA

Gender data

m difficulty and quality ratings Oniestions?

Most popular contributor

Tolal responses (o aif questions Total number of responses {o alf
H I e a d e r_ b O a r d S coniribuied by & single user guestions you have contribuied

nnc roras s or esronses IRNEES

1 421

2 416 ﬁ TOP FIVE

3 378

4 325

] 256
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Learning

PeerWise

m Designing a question

[0 focuses attention on learning outcomes

[0 encourages reflection on course material

m Choosing distractors

[0 misconceptions are considered

[ promotes deep understanding

m Writing explanations

[] students express understanding in their own

words

Introduction

Contributing
Student Pedagogy

What is PeerWise?
Features

For instructors

Results

ENGGEN 131

PCA

Gender data

Questions?
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Learning

PeerWise

m Answering questions

0 useful practice / revision

[0 reinforces learning

m Evaluating quality

[J requires critical analysis

m Providing feedback

[J encourages peer dialogue around learning

Introduction

Contributing
Student Pedagogy

What is PeerWise?
Features

For instructors

Results

ENGGEN 131

PCA

Gender data

Questions?
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Learning

Probably setting up my multi-choice question. This S
was pretty hard given that i had to think of the coudent edagoRy
possible wrong solutions students would fall for and Feaiures
required a lot of thinking from me, which in the end
was a lot of help because | was just about able to Results
answer any question that was on the same topic as ENGGEN 131

PCA

my question.
That was the biggest learning experience for me!

— OE4/205

Gender data

Questions?
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For instructors

Introduction

m Large question bank developed at low cost Contributing

Student Pedagogy
What is PeerWise?

0 ENGGEN 131 (introductory programming Features
Learning

COU"SG)

Results

[0 570 students
ENGGEN 131

[ 1,700 questions PCA

Gender data

[J 35,000 responses
[0 Sept 9th — Nov 1st

Questions?

m Can be used as a basis for exam questions
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For instructors

Your question |ntrod.ucti.on
Contributing

Student Pedagogy

m assists staff in

|dent|fy| ng What 1s the output of the following C code? e s Baeiiias?
Features
weaknesses double x; Leoring
x=1/2;
m reveals how well printf("$£", x); Results
students are ENGGEN 131
PCA

engaging W|th Alternatives
ce rta | N tOp|CS You suggested Ais the correct option

Gender data

Questions?
OPTION ALTERNATIVE RESPONSES
A 0.000000 o
| 23 (25.27 %)
B 0.500000 —
B8 (74.73%)

PeerWise Monash, December 2007 — 7




Introduction

Results
Courses
Overall use

ENGGEN 131

PCA

Gender data

Resu Its Questions?
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Courses

Introduction

m Five courses used PeerWise in 2007

Results

m Varied in: coursework marks awarded for the Overall use
activity (Worth), questions to write and answer, EEEGEN =
use of MCQs in exam and tests, and whether the oo does
PeerWise authors taught the course. Questions?

Course  Worth Write Answer Exam PW taught?

CS101 2% 2 10 Both Yes
CS111 1% 2 2 None Yes
CS105 2% 2 10 None No
CS220 1% 2 10 Both No
EG131 7% 2 20 Exam Yes
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Overall use

Introduction

Mean Mean Mean e
Course Questions Answers Comments E—
CS101 2.9/2 37.5/10 13.5 ENCGEN 131
CS111 1.9/2 60.7/2 5.0 PCA
CS105 2.4/2 47.0/10 9.2 Gender data
CS220 1.6/2 36.0/10 7.2 Wuestions?
EG131 3.0/2 62.6/20 19.1
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Course details

Introduction

m Compulsory for all first-year engineering students

Results

ENGGEN 131

m [wo independent 6-week sections: MATLAB, C

Grade distributions
for MATLAB and C

m PeerWise introduced only in the C section C vrs. MATLAB
Model

Observations

m MCQs in C section of the exam Gain by quartile

Gain by median

PCA

m Collected individual data on: number of
questions written (Qs); questions answered (As);
length of comments (NC); average comment
length (AvgC); MCQ (i.e. C programming) mark;
MATLAB mark
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Grade distributions for MATLAB and C

Introduction

Grades distributions for MATLAB (red) and C (blue) Results

ENGGEN 131
Course details

Grade distributions
for MATLAB and C
C vrs. MATLAB

Model

Observations

80

Gain by quartile
Gain by median

PCA

Grade

Gender data

40

Questions?

20
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C vrs. MATLAB

PeerWise

MATLAB grade

100

80

60

40

20

Grades in the two sections are similar
identical mean p =0.11

0O
oo 8@%8 8 o% & ¢ o©

085 g3® 080%0
o @§§o &0 0

& oQ S o o o

66° 0o

%)
o
o
I I I I I
20 40 60 80 100
MCQ grade

Introduction

Results

ENGGEN 131

Course details
Grade distributions
for MATLAB and C

C vrs. MATLAB

Model

Observations

Gain by quartile
Gain by median

PCA

Gender data

Questions?
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Linear regression model for participation

PeerWise

0.12As + 12Qs - 0.14NC + 0.33AvgC

Predicted MCQ

100

80

60

40

20

Predicting MCQ grades from As+Qs+NC+AvgC

o

20 40 60 80 100

MCQ exam grade

Introduction

Results

ENGGEN 131

Course details
Grade distributions
for MATLAB and C

C vrs. MATLAB

Observations

Gain by quartile
Gain by median

PCA

Gender data

Questions?
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Observations

Introduction

m [he linear regression model came up with the foculie
prediction ENGGEN 131

Course details
Grade distributions

MCQ = 0.125A5+12.05Qs—0.14NC+0.33AvgC ~ for MATLAB and C

C vrs. MATLAB
Model

Gain by quartile

Gain by median

m The largest contribution comes from Qs, then s
AvgC, followed by As and (negligibly) NC. The Gender data
ratios for an average student are: 31:16:8: —3 Questions?

m Writing questions is the single most significant
predictor of exam performance, followed by the
average length of comments.
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C-MATLAB gain by quartile

Introduction

Gain in MCQ-MATLAB by participation quartile Results

ENGGEN 131

o Course details
Grade distributions
E — for MATLAB and C

C vrs. MATLAB
Model

Observations

Gain by quartile

Gain by median

20

© PCA

Gender data

Questions?

Difference MCQ-MATLAB

o
I I I I

Q1 (low) Q2 Q3 Q4 (high)

PeerWise Monash, December 2007 — 17




High /low participation C-MATLAB gain

Introduction

PeerWise patrticipation correlates with gain

_ Results
95% interval = 1.6-5.5, p = 0.0004
ENGGEN 131
o Course details
© Grade distributions
- o for MATLAB and C
! C vrs. MATLAB
g N : | Model
< ! ! Observations
e : ! Gain by quartile
% : Gain by median
o
= © PCA
©
o | Gender data
z | |
£ : ; Questions?
(| o ! |
o : |
[ [
Below median Above median
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Introduction

Results

ENGGEN 131

PCA
Factor map, all data

Individuals, all data
Individuals,

P CA minimum Qs

Gender data

Questions?
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Factor map, all data

Introduction

Variables factor map (PCA)

Results

ENGGEN 131

PCA

Factor map, all data

Individuals, all data
Individuals,
minimum Qs

Gender data

Questions?

Dimension 2 (24.56%)

I I I I I
-1.0 -0.5 0.0 0.5 1.0

Dimension 1 (36.29%)

PeerWise
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Individuals,

all data

PeerWise

Dimension 2 (24.56%)

Individuals factor map (PCA)

204
[ ]

10

Dimension 1 (36.29%)

15

Introduction

Results

ENGGEN 131

PCA

Factor map, all data

Individuals, all data

Individuals,
minimum Qs

Gender data

Questions?
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Individuals, minimum Qs

Introduction

Individuals factor map (PCA) Results
ENGGEN 131
PCA
< Factor map, all data
Individuals, all data
Individuals,
N minimum Qs
% 2 Gender data
4 = .
N e L A G A< TN M e (o S 1 ?
g 5—«, 107 . Questions?
9 ?3 .
2N §0625 0
() | °
£
(@)
b 309 308
[ ] [ ]
255
© [ ]
[
[ [
5 10

Dimension 1 (37.19%)
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Introduction

Results

ENGGEN 131

PCA

Males slightly
outperform females

G e n d e r d a ta il?l]opieer:\(j\;rs:ifference

participation

Questions?
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Males slightly outperform females

Introduction

Men outperformed women in C
95% interval = 2.7-9.4, p = 0.0005

Results

ENGGEN 131

PCA

80

Gender data

Males slightly
outperform females
No gender difference
in PeerWise
participation

60
I

Questions?

MCQ exam mark
40

20

RS I

| |
Female Male

PeerWise Monash, December 2007 — 24




Males slightly outperform females

Introduction

Men do better in MATLAB, but not to the same extent

_ Results
95% interval = 1.3-6.2, p = 0.003
ENGGEN 131
o _|
& -
o ! PCA
S - : ! Gender data
; ! Males slightly
! : outperform females
o S - ! No gender difference
S | in PeerWise
S participation
£ Q2 4
% Questions?
9(3 :
2 3 : E
< | :
= . |
o _| ; !
< ; !
o | I
™ [}
o
I I
Female Male
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No gender difference in PeerWise
participation

Introduction

Men and women both contributed Qs equally

Results
p=0.7
ENGGEN 131
S 4 o
PCA
o
o Gender data
- Males slightly
outperform females
S No gender difference
] in PeerWise
Q o C ..
® participation
S ® o) o)
ions?
0 o 5 Questions?
kel
n © o o
)
8 o) o
q— —_ e —_— T
I I
N , ,
o - o o)
I I
Female Male
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No gender difference in PeerWise
participation

Introduction

Men and women both answered Qs equally

Results
p=0.6
o ENGGEN 131
o
Q7 o)
© o
6 Gender data
8 Males slightly
Q| - g outperform females
- : No gender difference
B | in PeerWise
G;J ; ° participation
() . i
3 9 ! ! Questions?
w 9 7 ! |
c 0 !
© 0 |
2 l
)
=} [
OJ 1
o _|
s}
o _ _ '
I I
Female Male

PeerWise Monash, December 2007 — 25




No gender difference in PeerWise

participation
Introduction
Men and women both posted comments equally Results
p=0.27
ENGGEN 131
o
o —
— PCA
o 8 Gender data
o | Males slightly
© outperform females
@ ° No gender difference
@ o in PeerWise
S o © o articipation
o © o g b b
o o 8 Questions?
= o —
£ .
) g — o} :
© |
° |
l— I |
o _| : '
N
- T '
I I
Female Male
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No gender difference in PeerWise
participation

Introduction

Men and women both wrote similar length comments

Results
p=0.13
ENGGEN 131
o
o o PCA
LfN) — (@)
Gender data
o) 6 Males slightly
S | o outperform females
% N 8 No gender difference
S 5 o in PeerWise
% 8 participation
§ - S Questions?
o |
o (] I :
g S : :
Q | |
>
< | |
o B 1
0
|
o — _
I I
Female Male
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Introduction

Results

ENGGEN 131

PCA

Gender data

Questions?

Questions?
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