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Technology and Teaching
Automating Routine Tasks

Technology has freed up more quality time for faculty, through customizable
automation of pedagogical tasks
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Technology and Teaching
Advanced Intelligent Tools
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http://aiares.ansytech.com/
http://coflict.ansytech.com/

Why is the student today?

Disengaged



Why is the student unengaged /disengaged?

® Shortening spans of attention

® Too many distractions

® Mindset encouraging challenge to authority

® Resources encouraging challenge to authority

® Fast build-up of new knowledge
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But there are still....

Courses or class sessions that students
find very engaging

... So interesting ..they put their mobile
device down??
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Research Questions

® What engages students?

® Which pedagogical modifications can enhance students’
engagement in class?

® How can we measure if our present pedagogy is engaging
students sufficiently?
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hree Elements that Affect Engagement

® SE1-Content Relevance: What you say?

® SE2-Optimal Challenge and Learning: How you
say It?

® SE3-Teacher Relatability: How they see you?
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SE1 Content Relevance

® How pertinent the student finds the course
content

® We might not have much wiggle room with real
content

® But we can change student perception of its
relevance
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Content Relevance

What you say?

understanding, integration, applied,
reflected upon, actionable,
accumulated, principles, patterns,

+ insight),
/ decision-making process

idea, learning, notion, concept,
synthesized, compared,
thought-out, discussed

+ meaning

KNOWLEDGE
INFORMATION

organized, structured,
categorized, useful,

+ context)
condensed, calculated

individual facts,
figures, signals,
measurements
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Build Content Relevance

understanding, integration, applied,
reflected upon, actionable,
accumulated, principles, patterns,

+ insight),
ey decision-making process

idea, learning, notion, concept,
synthesized, compared,
thought-out, discussed

+ meaning)

KNOWLEDGE
INFORMATION

organized, structured,
categorized, useful,

+ conftext)
- condensed, calculated

individual facts,
figures, signals,
measurements
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Build Content Relevance

Intertwine Theory and Practice
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Build Content Relevance

Flow with their Attention

Intertwine theory and practice to follow spans of attention

Swap Theory and Practice

| __|Break in activity

Rest leading to recovery
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Bligh, 1998 Enlightened Conflict, 2010
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SE 2- Optimize Challenge

® Lack of challenge disengages students, a higher level of challenge reduces the
degree of engagement (though forcing attention briefly).

® Ways to optimize challenge to facilitate learning:
® Adjust the content speed
® Adjust difficulty levels

® Match teacher expectations with student aptitudes

® Reduce variation in student learning

® These steps signal that the challenge is achievable with moderate effort.
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Optimize Challenge
Sample Elements

® Put knowledge to frequent tests
® Neither easy nor hard

® Neither slow nor fast

® Focus effort on learning not organization
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SE3 Teacher Relatability

How well the student connects with the teacher?

Expert ' Demeanor mmmm Person
Relaxed ' Responsimenessmmm Overly focused
Connectec ' ABG/B&yond and cEIENE Disconnected
Logical ' Humor MMM Emotional
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Expert
Relaxed
Connected
Logical

, Intertwine theory and practice to follow spans of attention

SxPenmiface

STUDENT PERYFORMANCE

Make
content
EEVE )

_ Emxnaiy
eading b movery

Teacher Relatability

' SE3
How well the student connects with the teacher?

Hw e Person

Amn_ Overly focused
L IRBSE B snd and canmemm Disconnected

h“"”" mm—— Emotional

Be
relatable

Optimize
Challenge

* Adjust the content speed

* Adjust difficulty levels

* Match teacher expectations with student aptitudes
* Reduce variation in student learing

' Put knowledge to frequent tests

* Neither easy nor hard

* Neither slow nor fast

* Focus effort on learning not organization
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alGAGE: Al based Faculty Support Tool

® Helps faculty predict student engagement based on the designed
pedagogy, before the class starts

® Finds the right balance of the three elements of student engagement

® Recommends specific revisions in pedagogy to increase to increase
relevance (SE1), optimize challenge (SE2) and enhance relatability (SE3)
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alGAGE Methodology

DATA FEATURES - INPUT OBJECTS ANALYSIS

CONENT RELEVANCE-
What you say?

Optimal Challenge and
LEARNING:
How you say it

Teacher relatability:
How they see you

-} : "
_

w STUDENT ENGAGEMENT
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alGAGE is Learning

Inputs
Students Info
Teachers Info

Collect Test Prepare Tram_> Machlne.Learnlng
Data Data Data Algorithms
Inputs
Teachers Info
v
Test Data
Real Data L Model Not

Verified
Change
Algorithm

v

& Validated/
Prediction/ Result5>< Deployable Model

Students Engagement Score
Findings
Recommendations
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alGAGE - online

*PROJECT WEBSITE

®aiGAGE
®*TESTING
®* TRAINING

® Predicting

alGAGE - cLASSROOM-Student Engagement

Login Train Predict b test

This test-website is design to collect data for
developing the Atrtificial Intelligence tool to predict
the students engagement
In the first phase of this project we are seeking
support from faculty members to help us in
collecting training data for our application. This
involves completing two surveys; one by the faculty
and other by the students of their class.

The faculty will complete a 10 minute survey about
one of the course that they are currently teaching.
Once completed our application will generate a
website link, (for student survey), that they should
send to the students in their class.

PLEASE EMAIL US IF YOU ARE INTERESTED TO
PATICIPATE IN THIS RESEARCH
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Inputs
Students Info
Teachers Info

Prediction/ Results

Students Engagement Score
Findings
Recommendations

Collect Test Prepare | Train
Data Data Data
F N
Test Data
Real Data
Validated/

Deployable Model

Machine Learning
Algorithms

Not
Verified
Change

Algorithm

alGAGE - cLASSROOM-Student Engagement

Predict b test

Login Train
Faculty

Complete the following survey. Once completed you will get a link t
student survey. Please send the link to your class requesting them

complete it.
Indicate the number of times you use the following in

your class? ) Farto
Nonw lew fow some  Suffclent Seversl Many many  mam
0 3 2 3 4 5 5 6 7 a8

Real world

examples v

Personal

experiences

Material directly
applicable §

Current
NEWS!/ topics |’

Real case
studies

Hypothetical
case studies

— =D

=

[ @ |
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alGAGE - cLASSROOM-Student Engagement

nim Train ﬁiﬁﬂlii h iiii

We shall be using various algorithms to
train and validate the model.

Select training data: Select Dataset V|

l Select an Algorithm:
Test pato ot © Linear Regression '
Verified © Linear Discriminant Analysis
' . © Naive Bayes
¥ © K-Nearest Neighbors

_ © Learning Vector Quantization
Validated/

Prediction/ Results Deployable Model
Select

Students Engagement Score

Findings Results

Recommendations

Inputs Offline

Students Info
Teachers Info

Collect Test Prepare | Machine Learning
Data Algorithms

Data

Real Data

Model validated
Model Not validated

Train — feature only available for researcher.
It is not meant for General users.
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https://vinodsblog.com/2018/11/12/everything-you-need-to-know-about-naive-bayes-algorithm/
https://vinodsblog.com/2018/11/12/everything-you-need-to-know-about-naive-bayes-algorithm/
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alGAGE - cLASSROOM-Student Engagement

Logln Train Predict b test
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RS Predicting the Students’ Engagement in classroom
Ok Tt s 0 oathi Lok Complete the following survey. Oqce cor_nplete_d you will get a stu
Dita s - Algori thms engagement score. The system will provide guidance and sugges
how to improve such engagement
l Indicate the number of times you use the following in
o ~va your class? ‘ ) o
|—. Mads) ‘ -‘bf. 6 3 2 3 4 5 5 6 1 8 9
L e Real world
S examples ’
Ngoathm
Personal
experiences T —
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Predaan/Resulta

Material directly
applicable ¥

Current
NEWS/ topics |’

Real case
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case studies

-
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Real Data

Inputs
Students Info
Teachers Info

Collect Test
Data

Grediction/ Results\<

/

Students Engagement Score
Findings
Recommendations

Prepare | Train Machine Learning
Data Data Algorithms
3
\ 4
Test Data
L Model e
Verified
Change
Algorithm
Validated/

Deployable Model

alGAGE - cLASSROOM-Student Engagement

Login Train Predict b test

Predicting the Students’ Engagement in classroom

Your students are likely to engage 60% of the times
Findings:

 Relevance Above average

 Challenge moderately optimized @
. Relatability Very high Q\,

Recommendations:

 Add few case studies in thiFiVE Eof the course
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We invite you
to join our effort in better engaging students in the class!
Share your course information
and
get customized, specific recommendations
to better engage your students!!

Muhammad Ahmed, PhD, Professor of Engineering

Shiri Vivek, PhD, Professor of Business Management

mahmed6@emich.edu

svivek@emich.edu
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