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Diagnostic Assessment
Formative for Learning

= Formative, diagnostic assessment provides
more leverage for improvement than
summative measures

= Formative, diagnostic assessment is richer
and more accurate than summative measures

= Potentially, formative, diagnostic assessment
could substitute for summative measures.



Understanding Performances is Vital
@ for Learning/Assessment

» Distributed learning: collaborative,
mediated, scaffolded, and data-generating

» Cognition Is distributed across human
minds, tools/media, groups of people, and
space/ time; dispersed physically, socially,
and symbolically

» Event-logs of performances and
communications provide insights



Interfaces for

‘ “Immersive” Learning

> Multi-User Virtual Environments:
Immersion in virtual contexts with
digital artifacts and avatar-based identities

> Ub|c1mtous Computing:
Mobile wireless devices coupled to
smart objects for “"augmented reality”

> Virtual Reality
Full sensory immersion via head-mounted
displays or CAVES



Teammate
chat box.
This Is where
students
communicate
with their
teammates.
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- Student’s Role in River City

= [ravel back in time 6 times between 1878-79

= Help town understand and solve part of
the puzzle of why so many residents
are becoming ill
= Work as a research team
= Keep track of clues that hint at causes of illnesses

» Form and test hypotheses in
a controlled experiment

= Make recommendations based on
experimental data



Capturing Data on Change over Time

Fall, 1878 Winter, 1879 Spring, 1879 Summer, 1879

Students visit the same places and see how things change over
time. They spend an entire class period in an individual season,
gathering data.



River City Activities

Figure 1: Lab Equipment

Fi 2: River Wat li
inside the University igure 2: River Water Sampling
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http://muve.gse.harvard.edu/rivercityproject



H “Evidence Gathering”

> An iImportant, generic inquiry process

> (how much evidence
per time spent)

> (coverage/balance among all
the types of evidence)

> (importance of the evidence in
understanding causality in the situation)

> (grouping of evidence based on

its causal affiliation)



Evidence of Student Work

» Assessment data:
= Pre-post content
= Pre-post affective

= Embedded assessments
(formative)

= Performance assessment

= Team chat
= Notebook entries
=« Tracking of in-world

(summative) activities:
= Data gathering
= Contextual Data: strategies
= Attendance records = Pathways
= Demographic data = Inquiry processes

School data
Observations
Interviews



- Types of Rich Datastreams

> Multi-User Virtual Environments:
Immersion in virtual contexts with
digital artifacts and avatar-based identities

> Augmented Realities
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Event Logs as Observational
Data

Indicates with Timestamps

= With whom they communicated
and what they said

= What databases they viewed

= What screenshots and notations they placed in team-
based virtual notebooks

observational data



Logfiles: Events, Ch

ats,

Notebooks...

A | B | D E | | | L b

1 |administratestiD stage tirmestarmp location® location locationz | locationa assetlD studentlD Description

2| 3141592 497 ] 0 2009-12-08 ] ] ] 0 . . 102282 assessment started

3| 3141592 497 1 1/2002-12-08 364 23 -7B d 2 10 102282 stage started

4 | 3141592 497 2 1/2002-12-08 263 10 -B 270 2 10 102282 stage started

5 | 3141592 497 3 1/2009-12-08 263 g -B 270 14 1 102282 notebook opened

B | 3141592 497 4 1/2002-12-08 263 v -B 270 14 2 102282 nitrate tab clicked in notebook
Arrowe selection of Surface of the bay in

7| 3141592 497 5 1/2002-12-08 257 =] -397 d 143 20 102282 front of the tent

5 | 3141592 497 5] 1/2002-12-08 ] ] ] d 2 11 102282 stage ended

89 | 3141592 497 7 1/2009-12-08 a a a O 2 13 102282 stage ended ungracefuly

10| 3141592 497 g 1/2009-12-08 ] ] ] n 1 3 102252

11| 3141552 495 ] 0 2002-12-08 ] ] ] d 1 1 102282 assessment started

12| 3141592 495 1 1/2002-12-08 364 23 -76 d 2 10 102282 stage started

13| 3141592 495 2 1/2002-12-08 2563 10 -5 270 2 10 102282 stage started

14| 3141592 495 3 1/2002-12-08 263 =] -B 270 14 1 102282 notebook opened

15| 3141592 495 4 1/2009-12-08 263 v -B 270 14 2 102282 nitrate tab clicked in notebook

16| 3141592 495 5 1/2002-12-08 263 v -B 270 14 3 102282 pop density tab clicked in notebook

A7 | 3141552 495 5] 1/2002-12-08 263 v -B 270 14 4 102282 salinity tab clicked in notebook

18| 3141592 495 7 1/2002-12-08 263 7 -B 270 14 2 102282 nitrate tab clicked in notebook

19| 3141592 495 g 1/2002-12-08 2563 7 -5 270 14 1 102282 notebook opened

20| 3141592 495 9 1/2002-12-08 ] ] ] d 2 11 102282 stage ended

21| 3141592 495 10 1/2009-12-08 a a a O 2 13 102282 stage ended ungracefuly

22| 3141592 495 11 1/2002-12-08 ] ] ] d 1 3 102252

23| 3141592 499 ] 0 2002-12-08 ] ] ] d 1 1 102282 assessment started

24| 3141592 499 1 1/2002-12-08 364 23 -76 d 2 10 102282 stage started

25| 3141592 499 2 1/2002-12-08 2563 10 -5 270 2 10 102282 stage started

26 | 3141592 499 3 1/2002-12-08 263 =] -B 270 14 1 102282 notebook opened

27| 3141592 499 4 1/2009-12-08 263 v -B 270 14 2 102282 nitrate tab clicked in notebook

28| 3141592 495 5 1/2002-12-08 233 4 -5 291' 3 4 102282 teleport KB kelp

29| 3141592 499 5] 1/2002-12-08 236 5] -4 2, 2 11 102282 stage ended

30| 3141592 499 7 4 2009-12-08 129 10 125 d 2 1EII 102282 stage started

31| 3141592 499 g 4 2009-12-08 124 2 117 103 22 20 102282 Arrow selection of Striped surfperch

32| 3141592 499 9 4 2009-12-08 123 ] 123 d 107 22 102282 Population density reading for Bull kelp

33| 3141592 499 10 4|2009-12-08 129 10 118 180 209 22 102282 Population density reading for Sea otter

g 2141597 199 11 4200910 0 137 0 1721 o7 200 20 1027207 gl.-.:i i -

35| F141552 499 12 412009-12-08 133 a 117 O 111 24 1022582 Temperature reading for Bay floar

36 | 3141592 499 13 4 2009-12-08 133 ] 117 d 111 25 102282 Turbidity sample taken of Bay floor

37| 3141592 499 14 4 2009-12-08 105 ] a7 37 200 23' 102282 Salinity reading for Corraline algae



‘ Data Analytics

s How to make sense of all this active data
(too much rather than too little)?

= How to use active data to improve
instructional design and formative evaluation?



Visualization of Student Activities
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Attaining "Powers”:
Sessions 2 and 4

wWaaan! OIS Waam SO
o ot Seend .
) ATAGE - Jutl SR
s et B sy i as
’ ;
| T O TR T A ERSATAN Y| RO RARETERAR RN LRI TA T R LAY
'-:9 va Stat 3 "raln Stat

LS

i ..“» Hos pita } : S Hospita
el e BN 41 r“ . - A E | e ! '
e j A Ay ] U e i !
-

it

e ! : i
. =i 5 Ch ot e o Ot
RIVIR M‘. Il &=l IS SR i RIVIR Muddi I
13 i | Wiy Bog Iy Howm e ' Bog
: :

3
Ien smgets

2



Bug Catcher: Bog Hints
o Hint 2 s Hint 3

Click on one of the message tabs above to view hints
about this area, object, or River City citizen.

<iver Ity -
Mosquito Catcher- Next to the Bog:

The cunxrend site is Bog




Moby (Dan Schwartz — Stanford)

& Hypothetico-deductive reasoning.

= Students try to induce the rule that regulates

the appearance of flowers.
= Fire is necessary and sufficient. 1
= Fire or Rain are necessary. f_‘ _.|

= Fire and not Rain are sufficient. % |

L

LT e

0 They then teach the rule to Moby.

= Moby plays a guessing game against an evil
agent using the deductive rule.



Ask Dr. C.

Your Personal Mars Expert

Brian N
Diane k

Jody C

Why 18 Mars called the Red Planet?

Dr C: Busy day today! But | still have time to
answer any of your questions about Mars,
space, or science

Diane K: Why 15 Mars called the Red Planet?

Ask Dr. C.

Yovur Personal Mars Expert

Brian N |
Diane k¥
Jody C

=

Diane K: Why 15 Mars called the Red
Planet?

Dr C: Mars probably got the nickname, The
Red Planet, due to the rusty color of ts soil,
which is comprised of won-nich minerals, The
Egypts
appears more reddish i the fu-_]hl sky. What
makes i appear reddish 15 a combination of
the fact that ds surface 15 compnsed of
iron-rich minerals that essentialfy rust (or
oxidize) and that the dust made of these
ked up into the atmosphere
phere a reddish hue from far
wway. The Martian surface 15 not all

called # Yhe red one’ bacause ot

minerals is
gmng the atmos

=




. Inducing a rule
(Dan Schwartz — Stanford)

= Click on factors and they overlay on flowers.
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H Potential Insights for Students

Evolution over time of:
> Engagement
~ Information-Seeking

>

~ Collaboration, including
use of virtual notebook

> Content Mastery
> Inquiry strategies



ﬁ Potential Insights for Teachers

> Diagnostic, formative information about individual students
> Engagement
> Level and types of hints accessed
» Skewed information-gathering patterns

> Diagnostic, formative information about students collectively
> Level of collaboration
> Degree to which types of hints are needed

~ Degree to which some kinds of information resources are
underutilized

» Patterns of scores on embedded content assessments




(by luddebenke)

representation






«.’s T3 N P 0,11 L Y
B - ?, o )
3 R R

- simplified components and
Interactions

- emphasis on space and
time

- takes advantage of
technolo ical

N




Non-obvious causes

A submarine tool explores the microscopic organisms in the
pond, helping students understand that organisms that they
cannot see play a critical role in the pond ecosystem.



> Pl - e ' ',’3 ' L Hi, I'm a CARBOMN atom! I'm a part of a starch molecule in this duckweed
/"' o 4 ’ ":: plant. Whoa! My duckweed plant just got eaten by a duck! Mow I'm in the

-~ ol s - ‘e

duck's stomach.

. " >
-y s/ .
>

k t@ v"“ »E.. <& ', E' QI oK
Atom Tracker

Atom tracker allows students to track three specific simulated atoms over
time — oxygen, carbon, and phosphorus — these anthropomorphized atoms
give students an “atom’s-eye-view” of conservation of matter.
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Climate / Weathes
(e g, lack of sunkght, cloud
coverage, global warnung)

1
L, S e g
1
1
1
1
1 Effects of Human Habuaton
(e.g, salt from road, cleaz-cut
! forests) Housing 1
(] (e g, ferulizer, ]
1 sewage from pipes) 1
I Spatially Distant 1
B o o o o o - e - e e - — e o — — — — -
Travel-related Language Distant Industnies
(e g, language connoting travel conung from Action at a Distance (e.g, pollution / acid run from factones

distant water sources: lakes, cvers, oceans) run-off from facms




saeaall Studying Student Movement Within
EcoMUVE
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Ecosystems

http://ecomobile.gse.harvard.edu
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& Community: Social Media

= Sharing

= Social Bookmarking

= Photo/Video Sharing

= Social Networking

= Writers’ Workshops and Fanfiction
= Thinking

= Blogs

= Podcasts

= Online Discussion Forums

= [witter

s Co-Creating
= Wikis/Collaborative File Creation
= Mashups/Collective Media Creation
= Collaborative Social Change Communities



& Multi-dimensional Learning

s Classrooms

= Richly Contextualized Real World
Learning

» Internships, apprenticeships

= Community

= Face-to-face and virtual






