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Developing a Digital Tool for
Formative Self-Assessment

FasMEd

J | Cani sketch a graph based on a given situation?

S

Please enter your name and
class...

...then press start to begin.

Hamburg, 29th July 2016 Hana Ruchniewicz (phd supervisor: Barbel Barzel)
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. . Self” refers mostly to the
Technology enhancsessments often look like this: —— | ” T y
organization of the
e assessment
¥l Which of the following is the co-ordinates of the point A given in the graph below ?
5
4
J A
I
1
0 123 456
Answer
A. [1(3,2)
Evaluationis based on two
b categories: right or wrong

- Technology takes on the

role of the assessor

4 Previous Next b Show Topics
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BUT:
« active involvement of students is a key aspect of formative assessment

« investigating their (mis-)conceptions helps students to:

* gain sensitivity for their strengths and weaknesses

* use metacognitive strategies

* adopt responsibility for their own learning process

Aim: Develop a digital tool that allows students to become assessors themselves!

(Black & Wiliam 2009, Wiliam & Thompson 2007, Heritage 2007 )
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e Context: EU-Project FaSMEd

* Theoretical Background

e Tool Design

* Methodology
¢ First Results of Case Studies
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FaSMEd = Raising Achievement through Formative Assessment :
in Science and Mathematics Education Tan”

e Introduction and investigation of technology enhanced formative
assessment practices

» design-based research
* 2014-2016
e 9 partners in 8 countries: FR, IE, IT, NL, NO, UK, ZA, DE

Final Toolkit will be available 12/16 : www.fasmed.eu

online learning communities quick polls connected classroom
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Formative Assessment (FA)

“Assessment can be considered formative
only if it results in action by the teacher and students
to enhance student learning.”

(Bell & Cowie 2001, p.539)
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Conceptualizing formative assessment
Wiliam & Thompson (2007) conceptualize FA in 5 key strategies:
Where the learner is going ~ Where the learner is right now How to get there
1 Clarifvine learni 2 Engineering effective class-
Teacher . ‘arl ‘ym:b; _Lflmfngf room discussions and other 3 Providing feedback that
intentions and criteria for learning tasks that elicit moves learners forward
success evidence of student
understanding
Understanding and sharing
Peer learning intentions and 4 Activating students as instructional resources for one
criteria for success another
Understanding learning
Learner intentions and criteria for 5 Activating students as the owners of their own learning
success

(Black & Wiliam 2009, Wiliam & Thompson 2007)
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Conceptualizing formative assessment - FaSMEd framework

Agent/s

I

Student

Peer/s

FA Strategies
Providing an Interactive Environment

Processing & Analysing
Teacher - = ¥

Functionalities
of Technology

(www.fasmed.eu)
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The concept of functions
Transformation of representations:

= -

situational graphical

description representation (Barzel 2009, Duval 2002)
Mental mathematical representations of functions (,Grundvorstellungen®):

mapping covariation object

The function maps one value
of the independent quantity
to exactly onevalue of the

dependent quantity.
static local view L dynamicregional view L structural global view

The function describes the
change of two quantities
with each other.

The function as a whole
describes a new object.

(Blum 1998, Dubinsky & Harel 1992, Tall 1996, Vollrath 1989, Vom Hofe & Blum 2016)
Typical misconceptions: « Graph as a picture
« Swap axes
.

(following Busch 2015, Clement 1985, Hadjidemetriou & Williams 2002, Leinhardt et al. 1990)
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Open assessment task , Test” (3%

A Zuriick zu Safari 11:18

Hauptmenii  Hinzufiigen FaSMEd

Y

Identify learning
intentions

Test ) 92 N I I, | NI N Elicit evidence of
y ZA0 B B 4 S AN - student understanding
For the following situation, sketch :w} time

a graph to show how the speed

& Can | sketch a graph based on a given situation?

Y 0

@

changes as a function of the time.
speed
Niklas gets on his bike and starts
a ride from his home. He rides .
distance
along the street with constant

speed before it carves up a hill.

On top of the hill, he pauses for a Set x—axis..A
[3 ( #
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Check v ¥

iPad 16:46

Hauptmenli  Hinzufligen FaSMEd

2

| realized that the graph reaches the value af There are many right answers H
s LT, 10 the test task
What is importani is ...
D | rhalized when the graph is increasing, = Sample solution ¥ m
defreasing, or remains constant. ¢ N . .
Your solution ¥ Understand criteria for

A .
1 refized that the graph is not always increasing Setyraxiss» | | success

and flecreasing with the same speed. eq: Speed
increses faster when riding dowmhill.

Elicit evidence of
| reaffzed that the graph has a different shape Student u nderstanding

tharfihe street with the hill at the end.

Support to formulate
feedback

lized that there is only one value of speed ~(—).
red to any ime in my graph and not mare. g

| Jealized that time is the independent variable,
orded on the x-axis, and that lhe speed is the )
ependent variable recorded on the y-axis. time
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Structure

Practice &

[ ()

FaSMEd

FaSMEd

4

S(ﬁ t matched
- | _— Info )—>' Practice I“
- riding dow ()vou \, .

hillhels m
(@) | Agraphincreases Test )_.' Check '_ becoming very @) | during the entire time. .
fas! =
when the values of ' I (]
ts,

(2)You ride down a hill and then X

alongside a river on your bike. —
® - n

the dependent
quantity (y-axis) are

becoming greater as.
the values of the
independent quantity

time passes.

(3)¥ou drive in the car with your

parents on a freeway. Your dad

L a)
has to hit the brake hard as you /_u
reach a traffic jam.

' time ‘ b

Activates students as
owners of their own
learning

(x-axis) increase.
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Structure

( ) ( l incorrectsolution( Tnfo )—P[Practice )J
Test || Check |—

correct solution (Practice 7HP1‘actice 8 )_{ Expand )
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Methodology:

« Design-based research

« Case studies: task based interviews & class trials

f\_/ﬁ * Pilot: pen-&-paper version: 11 students, grade 8 (2 schools)
» - * Pre-run: digital version: 18 students, grade 10

.!:'./ < @s (Dec 15): 2 students t2lasses, grade 10 (2 schools)
‘ [

* Cases (May 16): 2 university students (2nd semester)

Hypothesis: A digital tool with a hyperlink structure based on typical

misconceptions can support students’ formative self-assessment.
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We can reconstruct processes of FA as students are able to:

« identify mistakes based on the check (S1)

« identify correct aspects of their work (S2)

« decideto take further steps in their learning
« reflect upon their work

» formulate self-feedback

s1 \ / s2 \
A speed

Check:
.,,I realized thatt.hetimeis the Readsthe Info
independentvariable recorded
on the x-axisand that the speed
is the dependent variable ) “\\
speed recorded on the y-axis.” 4 time

A time

concerning the same
check-point.

»The speed and time were wrong, because there Oh. thatis correct as well
[x-axis] needs to be the time and there [y-axis] the 7 L -
speed. I did not realize this.” / \ becausel did it the same way. /
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We can reconstruct processes of FA as students are able to:

« identify mistakes based on the check . -
Hints for students in

« identify correct aspects of their work the role of the

« decideto take further steps in their learning assessor

Agent/s

« reflect upon their work
« formulate self-feedback

These FA processes can be characterized:

Functionalities
of Technology

Self-assessment is difficult for students:

« expect feedback from tool or teacher —— need for instruction & training
« don’tidentify all of their mistakes — need for enhancement of tool

» don’tovercome all of their mistakes — need for deeper analysis of learning processes
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questions? 7, comments?

7\

Thahk
for your o& MELOV\ :

hana.ruchniewicz@uni-due.de
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