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THE ANITA STORY
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Anita S, A poor Dalit student from Ariyalur, TN
committs suicide on Sep 1, 2017.

Did not perform well in NEET exam — new
requirement for medical college admissions.

She had secured 1176/1200 in state board exam,
which under old rules would have secured a seat

ISIT JUSTIFIEIL _;“*E‘iffs. |

Govt: Medical seats needed to meet shortfall of doctors (esp in rural areas)
Parents: Medical college as a equitable means to achieve social mobility
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WHY DO WE HAVE TESTS AND EXAMS?

In all this noise, the main purpose of the EXAM is lost:
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WHY DO WE HAVE TESTS AND EXAMS?

In all this noise, the main purpose of the EXAM is lost:
Assess if the desired learning objectives have been met
In contrast, it has led to undesirable outcomes

e Schools and colleges are forced
to focus on exam syllabus
coverage and rote learning

methods: internal assessments
become means to get higher
marks for their students

* Parents/students increasingly
turn to private tuition and exam
preparation centres to improve

competitive scores in exams

* Government, caught between
conflicting interests, driven to
short term gains by focusing on
quantity — higher enrollment and
more infrastructure

e Employers place little value on
skills through school/college
learning; forced to choose “over-
qualified” people for low level jobs
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RESULTING IN LOW LEARNING OUTCOMES

Children who reached the

. . % of children who
expected standard in reading  did not complete
after completing four school four school years

years, 2013, %
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Sources: UNESCO: The Economist
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Task All youth Male Female
Counting money ol 82.4 69.9
Adding weights 55.7 67.5 45.4
Telling time (hour) 82.7 86.2 79.6
Telling time — 664 =

(hour and minutes)

Source: ASER report

WHO ARE INDIA'S UNEMPI.OYED"

Data Enmrqmq from Census 2011 suqtius-f unemp!nymnnt
rate is high among the better qualified

B No of poopls seeking work: (in millons)

B Usernplcsanent rode af ot eohioaton kel L !
Soircer [he Hincki, bsod on Comaas 011 Hlltﬂﬁ"‘: - 32 .
itrate SN

Literate but below matric/secondary - a1
Matric/secondary but below graduate - 2? i
Techmcal diploma or certificate not egual to :Itqrw| 1

Graduate and above other than techinical degree l E;E

Technical degree or diploma equal tu
degree or post-graduate 1Ljh.‘1,"
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Source:
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YET, FOCUS ON EXAMS IS GETTING WORSE ...

e No Detention Policy being reversed — exams for 5" and 8"

e Exams for 11" standard to make students “learn” 11™
portions, so they can be prepared for competitive exams

Its now established that high-stakes
testing (large scale competitive
exams) creates collateral damage:

e.g. suicides m——- 4 Maharashtra: A
30% of 1230 habed @ -
. suicides due @ i

~ toexams

© 2018 Redift com & OpenStroatiiop contnbulom £ 20062018 ML Il:luimllp Torrms of Llsa

Percentage of student suicides due to failure in examination in 2015

Total student suicides in 2015

Delailed Legend

Source: Rediff Labs
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YET, FOCUS ON EXAMS IS GETTING WORSE ...

e No Detention Policy being reversed — exams for 5" and 8"

e Exams for 11" standard to make students “learn” 11"
portions, so they can be prepared for competitive exams

Its now established that high-stakes
testing (large scale competitive
exams) creates collateral damage:

e.g. suicides m—"(- ' Maharashtra:
30% of 1230 o ®
] ] - suicides due ® il
The least we can do, is to provide [ toexams
multiple opportunities for students
to take the high-stakes test
O 2018 Redifl com & OpenStraol Mnp contnbubors & 2008-2018 ML |I'|I:|EI'II;I|‘:| Torms of Lisa
Percentage of student suicides due to failure in examination in 2015

Bl e

Total student suicides in 2015

Delailed Legend

Source: Rediff Labs
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YET, FOCUS ON EXAMS IS GETTING WORSE ...

e No Detention Policy being reversed — exams for 5" and 8"

e Exams for 11" standard to make students “learn” 11"
portions, so they can be prepared for competitive exams
Its now established that high-stakes

testing (large scale competitive
exams) creates collateral damage:

e.g. suicides - 4 Maharashtra:\
30% of 1230 o ®
) . ' suicides due # @
The least we can do, is to provide [ toexams
multiple opportunities for students
to take the high-stakes test
But we run into a problem:
Multiple teStS Iead to disputes © 2018 Redif,com © OpenStrootop contibiutors © 2008:2018 ML 1ifombp. Torms of Usa
. . Percentage of student suicides due to failure in examination in 2015
about fairness ! e.g. SC ruling on ... . ore
NEET in local /anguages Total student suicides in 2015

Delailed Legend
Source: Rediff Labs
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EQUIVALENCE VS NORMALISATION

Equivalence of questions

e same topic and similar
success/ failure rates across
a large population

e |[RT can be used for this

e Tests with equivalent
guestions are equivalent

Equivalence by normalisation

e Ensure large population for
each of the tests (random
allocation)

e Fit results into a distribution
(e.g. GATE)
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discrimination =2

— —discrimination=1

----- discrimination= .5

Ability (logits)

ITEM RESPONSE
THEORY

Getting public acceptance of either of these is not easy
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COMPUTER ADAPTIVE TESTING

item Difficulty

24

23

22

21

20

19

@ Correct Answer

Standard Error

Advanced

0 Incorrect Answer

 ©_,0_0
© 0-9%5:0

‘I'O 15

| | 1 | 1 1 1 1 1 | 1 |

Test Questions

Converges quickly to the ability level (min no of questions)
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LEARNING:. FEEDBACK/REFLECTION WORK BEST

Effect in additional Relative costliness .
months’ progress 5x [ = most expensive School Formative
Feedback to pupils ols Assessments
Meta-cognitive strategies* B I o
Peer tutoring E co °9° .
Collaborative group learning s
Reducing class size to <20 3 ss]s|sls A Every student can
Tndividlatised instruction s e s |
Mentoring of pupils H E E . Mastery
Teaching assistants ﬂ ﬂ H E %
Improving school buildings |0 H E ) clswroon
Streaming by ability H
Source: Education *Helping pupils think about their
Endowment Foundation own learning more explicitly

Final Exam Score
Source:
E@momisikaTESH, IITM GENERAL 12



GETTING BACK TO THE TOPIC ...

Can we assess learning outcomes at scale
without using the conventional form of exams?

Why is this important?

Focus on exams by students, parents, teachers, institutions has
perversely altered behaviour - leading to lack of motivation to
Improve learning outcomes

And it is getting worse ...

e No Detention Policy being reversed — exams for 5™ and 8"

e Exams for 11" standard to make students “learn” 11" portions, so
they can be prepared for competitive exams

Can Game Theory provide any useful perspectives?

© G VENKATESH, [ITM GENERAL

13



SIGNIFICANT GAME THEORY INSIGHTS

Information asymmetry: employee’s ability cannot be
fully evaluated by employer through interviews

Adverse Selection: “The market for lemons” Akerlof (1970)

e Firms are unable to distinguish skilled (“good”) from unskilled (“bad”); at
best they could make an estimate of the ratio of “good” to “bad” in the
incoming population, and use this to set the wage. But this creates
perverse incentives for an entrant to choose to be “bad” since it comes at
much lower cost than to choose to be “good”.

e Equilibrium: Entrants choose to be “bad” and firms only pay for low
quality — i.e. the “bad” drive out the “good” from the market

© G VENKATESH, [ITM GENERAL 14



JOB MARKET SIGNALLING: SPENCE 1973

e Old equilibrium: Entrants choose to be “bad” and firms only pay for low
quality — i.e. the “bad” drive out the “good” from the market. Can the
“good” do anything to change this equilibrium?

¢ Yes they can — they can signal their quality — through certifications
(higher degrees from reputed institutions).

e The “cost” to acquire these degrees is much higher for the “bad”, who
choose not to acquire these certifications. Employers can thus use the
signal (certifications) as a credible means to distinguish “good” from
“bad”. Thus the “good” (those with certifications) get higher wages and
better positions compared to the “bad” (those without).

e If the difference in wage between “good” and “bad” becomes too high, the
“bad” will also be incentivised to acquire the certifications — again making
the signal non-credible and forcing the wages to settle to lower levels.

e \Which further forces the “good” to seek even more credentials.

e A serious consequence of this: acquiring degrees and credentials seen to
be more important than learning.

© G VENKATESH, [ITM GENERAL 15



A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
e Effort on Learning mms)Exam Performance Reputation (f)
Performance (g)

Effort on Exams :q> Learning

Student payoff:
S(e,.a) =a*fle +q(1-e)) + (1-a)'g(1-e +pe) /S e

Institution payoff: I(e,a) = S(e,a) — c(e)
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
e Effort on Learning mms)Exam Performance Reputation (f)
Performance (g)

o Effort on Exams :q> Learning

Student payoff:
S(e.a) =a*fle +q(1-e)) + (1-a)'g(1-e +p'e) /S e

Institution payoff: I(e,a) = S(e,a) — c(e)

Payoff table Institution 11 Institution 12
(e=0) (e=1)

Student S1
(@=0)

Student S2
(@a=1)

fix) =x> g(x)=Vx c(x)=x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
e Effort on Learning mms)Exam Performance Reputation (f)
Performance (g)

o Effort on Exams :q> Learning

Student payoff:
S(e.a) =a*fle +q(1-e)) + (1-a)'g(1-e +p'e) /S e

Institution payoff: I(e,a) = S(e,a) — c(e)

Payoff table Institution 11 Institution 12
(e=0) (e=1)

Student S1 1, 1 0.7,-0.3
(@=0)
StudentS2  0.25,0.25 1,0

(@=1)
fix) =x> g(x)=Vx c(x)=x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance Reputation (f)
Performance (g)

o Effort on Exams :q> Learning

Student payoff:
S(e,a) =a'fle +q(1-e)) + (1-a)*g(1-e +pe) /S T

Institution payoff: I(e,a) = S(e,a) — c(e)

Payoff table Institution 11 Institution 12
(e=0) (e=1)

tudentS1 ¢ 1,1 %+ 07, -0. o
S l(’gino)s s 3 11 dominates |2 Institutions focus on exams
Student S2  0.25, 0.25 1,0 S1 dominates S2  Students value only exams

(@=1)
fix) =x> g(x)=Vx c(x)=x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance Reputation (f)
Performance (g)

o Effort on Exams :q> Learning

Student payof: ...~/ =0
S(e,a) = a*fe + q(1-e)) + (1-a)*g(1-e+p*e) /T

Institution payoff: I(e,a) = S(e,a) — c(e)

Payoff table Institution I1 Institution 12
(e =0) (e=1)

S“(‘;’i”é)s . .. 1 Onlly <0 11 dominates |12 Institutions focus on exams
Student S2  0.25, 0.25 1,0 S1 dominates S2  Students value only exams

(@a=1)
f(x) =x2 g(x)=Vx c(x)=x p=qg=0.5 Model fits the scenario presented earlier
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance

n

Effort Economy of Scale or Technology
Stude drives down cost of learning
S(e,a) —a e ryiey (1) L A

Institution payoff: I(e,a) = S(e,a) — c(e,

Payoff table Institution I1 Institution 12
(e =0) (e=1)
Student S1 1,1 0.7,-0.3
(@=0)
Student S2 0.25, 0.25 1,0
(@=1)
fix) =x> g(x)=Vx c(x)=x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance Reputation (f)

Performance (g)

o Effort on Exams :q> Learning

e Student payoff: Co?t‘ _(9)
S(e.a) =a*fle + q(1-e)) + (1-a)’g(1-e +p*e) /LT
e Institution payoff: I(e,a) = S(e,a)—ce)  L=""" » Effort
Payoff table Institution 11 Institution 12 Payoff table Institution 11 Institution 12
(e=0) (e=1) (e=0) (e=1)
Student S1 1,1 0.7,-0.3 Student S1 1,1 0.7,0.2
(@a=0) (@a=0)
Student S2 0.25, 0.25 1,0 Student S2 0.25, 0.25 1, 0.5
(a@a=1) (@a=1)
fix) =x> g(x)=Vx c(x)=x p=q=0.5 fix) =x> g(x)=Vx c¢(x)=0.5x p=q=05
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance
Effort on Exams :q> Learning

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

Institution payoff: I(e,a) = S(e,a) — c(e)

Payoff table Institution I1 Institution 12
(e =0) (e=1)
Student S1 1,1 0.7,-0.3
(@=0)
Student S2 0.25, 0.25 1,0
(@=1)
fix)=x2 g(x)=Vx c(x)=x p=q=0.5
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Performance (g)
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Payoff table Institution 11 Institution 12
(e=0) (e=1)

Student S1 .11 0.7,0.2
(a = O) "o ...u“"

StudentS2  0.25,0.25 ¢ 1,05
(@a=1) LTI

f(x) =x2 g(x)=Vx c¢(x)=05x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance Reputation (f)

Performance (g)

Effort on Exams :q> Learning

Student payoff:
S(e,a) =a'fle +q(1-e)) + (1-a)*g(1-e +pe) /S T

Institution payoff: I(e,a) = S(e,a) — c(e)

. v 4 , Payoff table Institution 11 Institution 12
A new solution: Institution focuses learning (e = 0) (e=1)

and Student chooses learning over exams StudentS1 | ¢ 1.1 % 0702
(a=0) -
This model might explain the T 105
emergence of new specialised (@=1) B
schools that focus all-round learning fx)=x2 g(x)=Vx c(x)=05x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance Reputation (f)

Performance (g)

o Effort on Exams :q> Learning

Student payoff:
S(e,a) =a'fle +q(1-e)) + (1-a)*g(1-e +pe) /S T

Institution payoff: I(e,a) = S(e,a) — c(e)

. v s , Payoff table Institution 11 Institution 12
A new solution: Institution focuses learning (e = 0) (e=1)

and Student chooses learning over exams StudentS1 ¢ 1,1 3 07,02
(a=0)
StudentS2 025,025 i 1,05 °
(@a=1)
f(x) =x2 g(x)=Vx c¢(x)=05x p=q=0.5
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A GAME THEORETIC MODEL

e Two kinds of players: institutions and students.

e Institutions’ choose the extent of effort (e) to be put into ensuring that
students learn (Reputation factor). Balance (7-¢) effort is spent in
training the students to perform in the exams (Performance factor).

e Student’s give weight a to reputation and weight (7-a) to performance.

p
Effort on Learning mms)Exam Performance

o Effort on Exams :q> Learning

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

¢ Institution payoff: I(e,a) = S(e,a) — c(e)

However, the moment we introduce [x
that mixes |1 and 12 in ratio x,1-x, the
solution will converge to x=1, i.e. S1,

Entry of “Integrated schools” that mix
exam preparation and learning —
will they trend to exams only?

© G VENKATESH, [ITM GENERAL
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Payoff table Institution 11 Institution 12
(e =0) (e=1)

StudentS1 ¢ 1,1 * 07,02
(a:O) Paiinaannns®*t .
StudentS2  0.25,0.25 i 1,05 :

(@a=1)
fix) =x> g(x)=Vx c¢(x)=0.5x p=q=05
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A GAME THEORETIC MODEL

e Consider a 3" type of player: firms.

e Firm hires h people from institutions focusing higher learning through say
hands on programmes (e=1) assigning them a higher weight of 2, and
the balance (7-h) from those with lower hands on programmes (e=0).

A

Firm payoff: F(e,a,h) = h*2%e + (1-h)*(1-e) Reputation (1)

Performance (g)

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

Institution payoff: I(e,a) = S(e,a) — c(e)
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» Effort
Firm F1 (h=0) Firm F2 (h=1)
Payoff table Institution I1  Institution 12 Payoff table Institution 11 Institution 12
(e=0) (e=1) (e=0) (e=1)
Student S1 Student S1
(@=0) (a=0)
Student S2 Student S2

(a@=1) (@a=1)
fix) =x2 g(x)=Vx c¢(x)=05x p=qg=0.5
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A GAME THEORETIC MODEL

e Consider a 3" type of player: firms.

e Firm hires h people from institutions focusing higher learning through say
hands on programmes (e=1) assigning them a higher weight of 2, and
the balance (7-h) from those with lower hands on programmes (e=0).

A

Firm payoff: F(e,a,h) = h*2%e + (1-h)*(1-e) Reputation (1)

Performance (g)

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

Institution payoff: I(e,a) = S(e,a) — c(e)
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» Effort
Firm F1 (h=0) Firm F2 (h=1)
Payoff table Institution I1  Institution 12 Payoff table Institution 11 Institution 12
(e =0) (e=1) (e=0) (e=1)
Student S1 1,1, 1 0.7,0.2,0 Student S1 1,1,0 0.7,0.2, 2
(@=0) (@=0)
Student S2  0.25, 0.25, 1 1,0.5,0 Student S2  0.25, 0.25,0 1, 0.5, 2

(a@=1) (@a=1)
fix) =x2 g(x)=Vx c¢(x)=05x p=qg=0.5
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A GAME THEORETIC MODEL

e Consider a 3" type of player: firms.

e Firm hires h people from institutions focusing higher learning through say
hands on programmes (e=1) assigning them a higher weight of 2, and
the balance (7-h) from those with lower hands on programmes (e=0).

Firm payoff: F(e,a,h) = h*2%e + (1-h)*(1-e)

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

Institution payoff: I(e,a) = S(e,a) — c(e)

Same two solutions as before. However, now
firm resists shift to the S1,11 configuration

Firm F1 (h=0)
Payoff table Institution I1  Institution 12
(e =0) (e=1)
StudentS1  :1,1,1™%  0.7,02,0
(a = 0) by caso®®
Student S2  0.25, 0.25, 1 1,0.5,0
(@=1)

4

A

Reputation (f)

Performance (g)

Cost (¢)
» Effort
Firm F2 (h=1)
Payoff table Institution 11 Institution 12
(e=0) (e=1)
Student S1 1,1,0 0.7,0.2, 2

(a=0)
StudentS2 | 0.25,0.25,0 ¢ 1,05,2
(a = 1) “Trappgnnnn®®

fix) =x2 g(x)=Vx c¢(x)=05x p=qg=0.5
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A GAME THEORETIC MODEL

e Consider a 3" type of player: firms.

e Firm hires h people from institutions focusing higher learning through say
hands on programmes (e=1) assigning them a higher weight of 2, and
the balance (7-h) from those with lower hands on programmes (e=0).

A

Firm payoff: F(e,a,h) = h*2%e + (1-h)*(1-e) Reputation (1)

Performance (g)

Student payoff:
S(e,a) = a’f(e + q(1-e)) + (1-a)’g(1-e + p”e)

Institution payoff: I(e,a) = S(e,a) — c(e)
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Mixed strategy of Institution

. 7~ » Effort
to make firm indifferent: e=1/3
Firm F1 (h=0) Firm F2 (h=1)
Payoff table Institution I1  Institution 12 Payoff table Institution 11 Institution 12
(e=0) (e=1) (e=0) (e=1)
Student S1 .1 11 0.7,0.2,0 Student S1 1,1,0 0.7,0.2, 2
(a=0) > (@a=0)
Student S2  0.25, 0.25, 1 1,0.5,0 Student S2  0.25, 0.25,0 -I:.1, 0.5, 2
(a = 1) (a = 1) 'lll....lliﬂ‘

fix) =x2 g(x)=Vx c¢(x)=05x p=qg=0.5
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A GAME THEORETIC MODEL

e Consider a 3" type of player: firms.

e Firm hires h people from institutions focusing higher learning through say
hands on programmes (e=1) assigning them a higher weight of 2, and
the balance (7-h) from those with lower hands on programmes (e=0).

Firm payoff: F(e,a,h) = h*2%e + (1-h)*(1-e)

Reputation (f)
Performance (g)

Student payoff:

S(e,a) = a*f(e + q(1-e)) + (1-a)*g(1-e + p*e) Cost (c)

Institution payoff: I(e,a) = S(e,a) —

Mixed strategy of Institution
fo make firm indifferent: e=1/3

Explains why firms are hiring more from private
universities, who in turn are focusing more on
the practical component of their programmes ?

Firm F1 (h=0) Firm F2 (h=1)
Payoff table Institution I1  Institution 12 Payoff table Institution 11 Institution 12
(e =0) (e=1) (e=0) (e=1)
Student S1 .1 11 0.7,0.2,0 Student S1 1,1,0 0.7,0.2, 2
(@=0) (@=0)
Student S2  0.25, 0.25, 1 1,0.5,0 Student S2  0.25, 0.25,0 ~I:.1, 0.5, 2
(a = 1) (a = 1) ...llllllli“
fix) =x2 g(x)=Vx c¢(x)=05x p=qg=0.5
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CAN GAME THEORY DO MORE THAN JUST EXPLAIN?

e Problem statement:

 Our education systems works to separate the top 10-15% from the rest

» Educators focus more and more on the top 10-15% hoping that these
successful role models will prod the remaining 90% to performance.
(An education version of the “trickle-down effect”)
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- Exams make this worse — as a means of feedback:
- ltis too late
- ltis too little

- Itis too negative
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successful role models will prod the remaining 90% to performance.
(An education version of the “trickle-down effect”)

- Exams make this worse — as a means of feedback:
- Itis too late
- Itis too little
- Itis too negative

- Leading the majority of learners to psychologically drop out of the learning
process (even though they may be physically participating).
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CAN GAME THEORY DO MORE THAN JUST EXPLAIN?

e Problem statement:

 Our education systems works to separate the top 10-15% from the rest

» Educators focus more and more on the top 10-15% hoping that these
successful role models will prod the remaining 90% to performance.
(An education version of the “trickle-down effect”)

- Exams make this worse — as a means of feedback:
- Itis too late
- Itis too little
- Itis too negative

- Leading the majority of learners to psychologically drop out of the learning
process (even though they may be physically participating).

e How do we make the majority of the learners to become willing participants of the
learning process? How do ensure that they gain something substantial from it?
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CAN GAME THEORY DO MORE THAN JUST EXPLAIN?

e Problem statement:

 Our education systems works to separate the top 10-15% from the rest

» Educators focus more and more on the top 10-15% hoping that these
successful role models will prod the remaining 90% to performance.
(An education version of the “trickle-down effect”)

- Exams make this worse — as a means of feedback:
- Itis too late
- Itis too little
- Itis too negative

- Leading the majority of learners to psychologically drop out of the learning
process (even though they may be physically participating).

e How do we make the majority of the learners to become willing participants of the
learning process? How do ensure that they gain something substantial from it?

Game Theory offers something for this: Mechanism Design
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MECHANISM DESIGN

e Mechanism needs to be designed such that:

- It encourages the individual to participate in the mechanism
(individual rationality constraint)

- the player is better off when revealing the truth about his/her type
(incentive compatibility constraint)

e Can we use mechanism design to change incentive structures that
encourage majority of the students to participate and benefit?
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.
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e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.

-+ Or can use the hint and get 4 marks if right, and O if wrong.
(Note that students are docked only 1 mark for using the hint)
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.

-+ Or can use the hint and get 4 marks if right, and O if wrong.
(Note that students are docked only 1 mark for using the hint)

- Confident students may not use the hint, so that they can score full marks.
However, others may take the hint, hoping to score at least 4 (instead of 0).
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.

-+ Or can use the hint and get 4 marks if right, and O if wrong.
(Note that students are docked only 1 mark for using the hint)

- Confident students may not use the hint, so that they can score full marks.
However, others may take the hint, hoping to score at least 4 (instead of 0).

- Will this mechanism induce truth revelation of the “type” of the learner?

e If the learner’s ability is a, p(a) and q(a) are monotonic functions that give the
probability of answering correctly without and with the hint respectively. Then truth
revelation happens when 4q(a) > 5p(a). Top learners with p(a)=1 will not take the
hint. However, those with a such that p(a)/q(a) < 4/5, will opt for the hint.
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.

-+ Or can use the hint and get 4 marks if right, and O if wrong.
(Note that students are docked only 1 mark for using the hint)

- Confident students may not use the hint, so that they can score full marks.
However, others may take the hint, hoping to score at least 4 (instead of 0).

- Will this mechanism induce truth revelation of the “type” of the learner?

e If the learner’s ability is a, p(a) and q(a) are monotonic functions that give the
probability of answering correctly without and with the hint respectively. Then truth
revelation happens when 4q(a) > 5p(a). Top learners with p(a)=1 will not take the
hint. However, those with a such that p(a)/q(a) < 4/5, will opt for the hint.

e |f in the population of students, 60% get it right without a hint, but 90% get it right
with the hint, then the “average” student has p(a)=0.6 and q(a)=0.9 with p(a)/q(a)
= 0.67 < 4/5. So, the average student takes help of the hint.
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MECHANISM DESIGN EXAMPLE

e Example (© Mylspot): A5 mark problem is given. An optional hint explains how to
apply the underlying concept to solve problems like this. Student has two options:

- Can attempt the problem (without hint) and get 5 marks if right, O if wrong.

-+ Or can use the hint and get 4 marks if right, and O if wrong.
(Note that students are docked only 1 mark for using the hint)

- Confident students may not use the hint, so that they can score full marks.
However, others may take the hint, hoping to score at least 4 (instead of 0).

- Will this mechanism induce truth revelation of the “type” of the learner?

e If the learner’s ability is a, p(a) and q(a) are monotonic functions that give the
probability of answering correctly without and with the hint respectively. Then truth
revelation happens when 4q(a) > 5p(a). Top learners with p(a)=1 will not take the
hint. However, those with a such that p(a)/q(a) < 4/5, will opt for the hint.

e If in the population of students, 60% get it right without a hint, but 90% get it right
with the hint, then the “average” student has p(a)=0.6 and q(a)=0.9 with p(a)/q(a)
= 0.67 < 4/5. So, the average student takes help of the hint.

Educator has gained information about the student’s knowledge (or confidence).
Can use this to suggest further learning or problems (personalised learning)
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MYLSPOT PERSONALISED LEARNING

Curator: Develops problems with “hints”

]

Mentor: Creates initial assignment and distribute to mentees

!

Learner: Works on assignment, use as many hints as needed

3 1 |

Mentor: Reviews results and assigns

new problems for each learner
~ based on individual areas of weakness 5 B

\ y
\ y
\ 4

\ 4
4

Learner: Answers a standard test
without the help of any hints
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MYLSPOT PERSONALISED LEARNING

Curator: Develops problems with “hints”

]

Mentor: Creates initial assignment and distribute to mentees

| Mentor can
~be a machin ‘

!

Learner: Works on assignment, use as many hints as needed

new problems for each learner

Mentor: Reviews results and assigns
~ based on individual areas of weakness 5 B

Self Directed Learning

© G VENKATESH, [ITM
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SUMMARY.:. USING GAME THEORY FOR PEDAGOGY

e Game Theory is not the same as “gamification”:
- In gamification, education content is presented in the form of a game
- Cast content as an action-adventure, role-playing, simulation, strategy game
- Badges and “level-up” provide feedback while motivating participation.

- Gamification has benefits: it diverts part of the time spent on games to the
useful purpose of education

e Game Theory helps:

- Explain adverse scenarios and situations that arise due to interaction between
the actions of multiple stakeholders involved in the field of education

- ldentify corrective steps that may alter the circumstances that govern the
scenario or situation, thereby leading to new incentives for the stakeholders to
act differently

- Design new pedagogy mechanisms that increase learner participation and
benefits
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We need more evidence based policy research in education

Thank You !
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