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State of the 
Art Today



Technology has changed how we think 
ŀōƻǳǘΧ

Design
Technology-enhanced items (TEIs)

Simulations/emulations

Game-based elements

Development
Authoring & Banking systems

Automatic item generation

Smart items

Administration
Alternative test delivery models

Remote proctoring

Record & Review

Identity verification



Design: Creating more engaging, more life-like 
content

Technology Enhanced Items

Video

Animation/avatars

Constructed response

Drag-drop, hot spot

Simulations

Simulating the work experience

GBA elements

Scorecards

Participant choice

Frequent feedback



Game-Based Assessments



Development: 
Creating Better, 
Stronger Items

Authoring
Automated item 

generation during 
development

Banking
Workflow

Security



Administration: Ensuring Rigor & Security

Delivery
Dynamic forms assembly

LOFT

CAT

Mobile and tablet delivery

Proctoring
Remote (Online)

Record & Review

Identity Verification
Biometrics

Fingerprints



What are the 
emerging 
technologies that will 
change the future of 
testing?



Emerging 
Technologies

ÅMachine Learning

ÅArtificial Intelligence

ÅAnalytics

ÅGame-based elements

ÅAnimation

ÅVirtual Reality, Mixed 
Reality, Augmented Reality

ÅAutomated exam 
monitoring

ÅCognitive Services: Speech, 
Gesture, Gaze, Facial 
Recognition, Voice 
Recognition

ÅRobots 

ÅBlockchain

ÅUniversal Design



AI, Cognitive Services, 
Machine Learning

Artificial 
intelligence: 
¦ƴŘŜǊǎǘŀƴŘǎ ǿƘŀǘΩǎ 
happening in 
environment and 
acts accordingly

Cognitive Services 
(Emotion and 
sentiment 
detection; Image 
and speech 
recognition; 
language 
understanding; 
semantic engines)

Machine learning: 
!ƭƎƻǊƛǘƘƳǎ άǘǊŀƛƴŜŘέ 
using large amounts 
of data so that it can 
learn how to 
perform the task



Design: Creating Exam Experiences People 
Want

Cortana, Siri, Bots

Interactive conversations (interviews) 
with AI agent

Scoring verbal responses 

Scoring written replies

Assessment Your Way

Create your own adventure

Customized solutions based on personal 
needs

Next Generation of Item 
Types

Virtual reality

Augmented reality

Mixed reality 

Evaluating a Whole New Set of 
Skills

Teamwork

Communication

Writing



Using Bots for Skill 
Assessment and 
Practice @ Microsoft 
and Beyond



Chatbot Tasks in 
Microsoft 
MOOCs on edX

IT Support Capstone Project Assignment, Solution Validation, 
Scoring, Script, etc.

IT Support Formative Assessment 
Tasks

Documentation, Fundamentals, 
Communication, Service Call, 

Troubleshooting, Support Agent 
Quiz



Learner View

Learners interact with one or more bots in 
typical IT customer service call situations:

Å Bots are programmed to simulate 
customers and/or supervisors

Å Bots initiate conversations with 
learners and respond adaptively based 
on pre-defined rules

Å Bots responses take from of text, 
audio, video, images or PDFs

Å Feedback and scores on single or 
multiple skills provided in real-time





Authoring Tool

Chatbot authoring allows content specialists to create 
assessment and practice tasks at scale with no coding 
experience needed

ÅSelect one or multiple bots to participate in the 
task

ÅMeasure one or multiple skills throughout the 
task by selecting a skill for each node/item
ÅProvide differential weight if needed
ÅDefine adaptive rules to create different 

proficiency paths (optimal, proficient, struggling) 
ÅProvide scaffolding and feedback



Other Uses

AdelaideX: Chatbot tasks for learners 
interacting with virtual instructors in 
medical/biology MOOCs.

DelftX: Multi-stakeholder chatbot tasks 
in engineering design MOOCs.

Harvard: Chatbot tasks on learning 
sciences for Graduate School of 
Education and Medical School students.

ACT: Teamwork chatbot tasks for middle 
school students.
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What is the difference between VR, AR, and MR?
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Virtual Reality (VR)

ÅA computer-generated 
virtual world that 
completely replaces the 
real world

ωHead-mounted display

ωContent is entirely virtual

ωFeeling of being 
transported to somewhere 
else with no sense of the 
real world

Augmented Reality 
(AR)

ωComputer-generated 
elements are overlaid on 
the real world

ωVirtual and real-life objects 
are seamlessly blended

ωFeeling of still being in the 
real world but with new 
elements superimposed

Mixed Reality (MR)

ωMerge of the real and 
virtual world where physical 
and virtual objects co-exist

ωMixed reality combines the 
best of both virtual reality 
and augmented reality

ωFeeling of still being in the 
real world, but with new 
elements superimposed 
that co-exist with and react 
to the real world


