«The perfect Way for
to demonstrate what |
Wil ['ve learned in scho’ol IS
a srandardized test” -
<aid no child ever.

Val onute, FSU (NSF/CRA Big Data Workshop, 6/2/15)



What Standardized Tests Don’t

Measure
Persistence % Big-Picture Thinking
Cumosnfy Compassion
Enthusiasi Reliability
COURAGE Motivation
Leadership Humor
Greativity Empathy
Civic-Minded . Sense of Beanty
R esourcefulness b Humility
Self-Discipline ¥ ™ Res,’{,'ey{ce

SEE: Shute, V. J., Leighton, J. P.,, Jang, E. E., & Chu, M-W. (in press). Advances in the science of assessment. To appear in Educational Assessment.




Stealth Assessment in
Games:

Capture data in log file Automated Scoring



Stealth Assessment
Features

When the cook tastes the l

soup, that’s formative; |
when the guests taste the
soup, that’s summative.

° _ ""'"J",I]

Seamless & Formative, not Accurate & Rich
Ubiquitous Summative Learner Models

lnvisiolz asszsse2rr, transparent support!



Competency

ECD

(e.g., Mislevy, Steinberg, & Almond, 2003)
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Current Work

Plants vs. Zombies 2 (measuring & supporting problem
solving skills)




Problem Solving Skills
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Problem Solving BN
(priors)

P e ey B

-
— - -
Competency . —
- r b |
_ ANBN 19t pmma A b et ] Vand om :
Facets ) == .".".. % —- - : =
" - . - . -
' L1
—
—
»
»

t 1

Indicator 12 Indicator 37



Problem Solving BN (data)
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Preliminary Validity Results

Despite the small sample size, age, and SES of participants (47
students, 7t grade, low SES):

1) Problem solving in PvZ significantly correlates with
Raven’s (r = .40, p < .01).

2) Problem solving in PvZ significantly correlates with
MicroDYN (r= .48, p <.01)

3) These preliminary findings suggest that our stealth
assessment estimates are valid, and we are
currently using machine learning in netica to
improve the BNs.



Thank you!

Questions?

Email: vshute @fsu.edu
Website: http://www.myweb.fsu.edu/vshute



Telemetry Hoo
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Hook Name | Additional Data | Description Rationale

Action_shovel

type : string
xCoordinate ; int

yCoordinate : int

Recorded when the player removes a plant
from the battlefield. Included in the
telemetry -- type of plant (e.g. Sunflower,
Pea Shooter, Wall Nut, etc.) and the
coordinates from where it was removed.

This is a core mechanic of the
game providing insight into
player's strategy and decision
making —use tools

appropriately and
monitor/evaluate progress.




Augmented Q-
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Dashboard Rules

. Node is (“need more evidence”) if:

. calculate 3 absolute values: | p(high)-p(low)|, |
p(high)-p(med)|, | p(med)-p(low)]

. any 2(of 3) values is £ .15, then node for the
competency is grey

. If the node is not grey, calculate EAP values, which is

represented by p(high)-p(low) (range from -1 to 1)

. Node color:
, if EAP falls in [0.34, 1]
, if EAP falls in [-0.34, 0.33]
Red, if EAP falls in [-1, -0.33]



Taxonomy of Plants
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Taxonomy of Zombies
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scientific curiosity: 1n
an elusive concept



Stealth Assessment

> Allows us to:

= Extract ongoing info
from a learner (across
disparate sources)

= Make accurate
inferences of
competencies

= React in immediate &
helpful ways.

» Accomplished via automated scoring and machine-
based reasoning techniques.



Issues with Standardized Tests

There’s growing criticism of large-scale achievement tests (e.g., Sackett et al.,
2008; Zwick, 2004). For example, these tests:

predict badly

do not measure all the relevant determinants of important criteria related to
achievement and learning

are subject to coaching

do not measure genuine ability and classroom achievement

are biased against members of racial and ethnic minority groups
are subject to motivational differences among students

function largely as “class” or “wealth” tests because learners from affluent or
high socio-economic backgrounds tend to perform better on the tests than
learners from disadvantaged or low socio-economic backgrounds.

See: Shute, V. J., Leighton, J. P., Jang, E. E., & Chu, M-W. (in press). Advances in the science of assessment. To appear in Educational Assessment.



Wrapping it Up

» Preparing kids to succeed in 215t T v 70
century requires supporting new ;3:, "
competencies—thus a need to —<
develop assessments that are ; #‘es
valid & (e.g., ECD and stealth 4 L) 5
assessment). .

» Use immersive games are fun/
engaging, and enable learning
within complex, realistic, and
relevant environments.




