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UNIVERSAL DESIGN FOR LEARNING

Special 
features 
for a few

Design for 
many

http://udlguidelines.cast.org/

Shift fo
cus

Research-based framework to design instruction and curricula 
that can address diversity as a function of learner variability

Provides guidelines to make all course content accessible to 
everyone

http://udlguidelines.cast.org/


CAPTIONS PRESENTER’S LANGUAGE   

SUBTITLES TRANSLATION

Text-based alternative to auditory information

Benefit many

Help address learner variability

Increase access of content

Promote cross-linguistic understanding 



REAL-TIME
CAPTIONING/
SUBTITLING

Human 
transcription

Can be 
expensive
(Mostly) 
Accurate 

Automatic Speech 
Recognition

Inexpensive or 
free
(Mostly) 
inaccurate



ADVANCEMENTS IN THE FIELD OF AUTOMATIC SPEECH RECOGNITION  

Pervasive use of  products with features of  real-time automated captions/subtitles

Videoconferencing systems Video platforms, 
browsers, and apps

Presentation tools



GROWING DEMAND TO WORK, MEET, 
AND LEARN REMOTELY LIVE IN REAL-
TIME

Real-time 
captions/subtitles 
promote inclusive live 
online class presentations



Phenomenological 
study to understand 
students’ experience 
when using real-time 
automated 
captions/subtitles in 
live online class 
presentations 

How do students describe 
their experience?
• What do they  describe as 

challenges?
• What do they describe as 

benefits?
• How do they describe their 

experience when reading real-
time automated captions in the 
presenter’s language or subtitles 
in another language?



20-min PPT delivered to each group

Presenter

Three Groups of Student Participants (4, 5, 15)

PPT Present Live

English

STUDY SCENARIO

Captions or 
multilingual subtitles



REAL-TIME AUTOMATED CAPTIONS/SUBTITLES WITH POWERPOINT 

Available as of 
January 2019 

Office 365

Automatic 
Speech 

Recognition

12 spoken 
languages

Display on 
screen 60+ 
languages

Cloud-based

Office 365 PowerPoint Windows 10, Mac, and Online



PRESENT LIVE WITH 
POWERPOINT 

ONLINE

Available as of January 2020 PowerPoint 
Online

Audience can see and follow the 
presentation live on their devices

Each person can read in real time the 
subtitles in their preferred language

Audience can be on-site or remote 







22 female and 2 male
Students from private not-for-profit university in the southeastern U.S.
Native and non-native English speakers
Fluent in spoken English
Residing in the U.S. or territory
Without hearing disabilities
Experience with PPT and Zoom

STUDY PARTICIPANTS



Focus Group Moderators

English

1. Upon consent: Administered general questionnaire (demographics and technological skills)
2. After presentation and before FG: Administered questionnaire about technology/subtitle use 

during presentation
3. Conducted a 45-minute focus group Zoom session

Three Groups of Student Participants (4, 5, 15)

METHODS 



DATA ANALYSIS

Descriptive statistics from 
answers to questionnaires 

Participant’s General Information e-
Questionnaire (PGIQ) administered before the 
presentation sessions
Post-Session e-Questionnaire (PSQ) 
administered after the presentation and before 
the focus group

Interpretative Phenomenological Analysis to code the three 
focus-group’s Zoom-generated transcripts



INTERPRETATIVE 
PHENOMENOLOGICAL 
ANALYSIS (IPA)

First level coding

• Identified of words, phrases, or codes that 
emerged multiple times and then derived 
meaning from them

• Gained a better understanding 
• Identified meaning descriptively, linguistically, 

and conceptually

Second level coding to find patterns 
within the themes identified

Tables were created to organize the 
data per focus group question

To understand and give 
meaning to the 
participants’ collective 
experience



ETHICAL CONSIDERATIONS
To accommodate students’ schedules, we offered alternative research session days.

To minimize technological issues, we ensured that participants had experience using Zoom, 
had an internet connection, and basic technological skills. 

To minimize distractions, we selected a presentation content appealing to all participants.

To maximize captioning accuracy, the presenter was a native English-speaker, rehearsed, 
had proper equipment, and spoke naturally avoiding special terms/phrases.

To minimize participants’ difficulty with PPT Live’s captions/subtitles, we showed a 3-minute 
video tutorial before the presentation sessions.



FINDINGS
Participants were 20 to 69 years old (AVE = 33.8, MEDIAN = 29, MODE = 24)

Eight could read a second language fluently

One indicated they could read two additional languages fluently

Ten themes emerged when participants described their experience using real-time 
captions/subtitles 

• Challenges
• Benefits
• Interactions with subtitles 

Themes were clustered into three categories 



THEMES: CHALLENGES

• Discussed connectivity issues causing difficulty to access real-time captions
• Identified the refresh option in order to reset

Connectivity

• Discussed features that they believed would be beneficial to add or 
modify

• Some appeared to be unaware that features they were suggesting were 
already available 

Application Features

• Some reported that the dialect of their language was not available as a 
subtitle language which caused concern for accuracy or comprehension 

Inaccurate Translation due to Dialect Variations



THEMES: CHALLENGES (cont.)

• Identified and shared methods to troubleshoot 
technological issues

• Few reported not knowing what to do to troubleshoot 
their issues

Troubleshooting Technology

• Some described an apparent cognitive overload when  
having to listen to the presenter in a different language, 
read the captions/subtitles, and read/see the 
text/visuals in the PPT at the same time

Split Attention/Cognitive Overload



THEMES: BENEFITS

• Described how remote audiences could have live access to the “expert” or “our 
thoughts as educators”

• Described how they could apply live captions/subtitles as students, teachers, or 
practitioners to reach out to a broader and more diverse audience

Access to Live Instruction for Various Types of Learners 

• Believed that real-time captions could help different types of learners and 
reinforce learning for those learning another language 

Reinforcing Learning for all Types of Learners 

• Perceived that the captions were accurate and easy to follow
• Wanted to ensure that the captions were accurate when switching between 

languages

Useful and Accurate Captions/Subtitles and Convenient and 
Easy-to-use Tool



THEMES: INTERACTION WITH SUBTITLES

• Chose languages that they were fluent in and switched between languages

Subtitle Language Selection Based on Language Fluency 
and Curiosity

• Many reported that they were distracted when reading the subtitles in a 
language different from the presenter

• Some found the captions too fast

Reading the Subtitles while Following the Presentation can 
be Distracting



DISCUSSION: Overall, participants
described a positive experience using captions/subtitles 

perceived the captions/subtitles as accurate

did not report having significant technological issues that they could not 
resolve 

perceived as challenges the tool’s inability to recognize different dialects 
and having experienced an apparent cognitive overload 

described as benefits the possibilities of using captions/subtitles to allow 
live instruction access to a broad audience and learning reinforcement to 
various types of students 



LIMITATIONS

We were interested in the experience of 
participants and not on their learning with 
captions/subtitles

Did not include the experience of learners with 
disabilities

• Hearing
• Visual

Conducted a one-way lecture instructional scenario

Presenter was asked not to help participants 
troubleshoot technological difficulties 



FOCUS FOR FUTURE 
RESEARCH

Determining effective use of accessible presentations for 
learning in an inclusive classroom

Designing inclusive multilingual live online scenarios where the 
participants interact and speak in their native language, select 
their preferred caption/subtitle language to hear and read, 
and use the minimum necessary tools to interact

Understanding benefits and limitations of interactive virtual 
settings 

• with students with and without disabilities, with different learning 
preferences, multilingual, or with communication barriers

• In structured and unstructured non-rehearsed learning settings
• In hybrid, f22, or online learning settings



CONCLUSIONS

Findings contribute to research related to how students 
without hearing disabilities experience the use of 
captions/subtitles during a live one-way online 
presentation 

Continuous advancements in the field of ASR warrant 
further research to better understand the proper use and 
integration of tools with real-time automated 
captions/subtitles for learning

Automated captions/subtitles can be a cost-effective 
solution that can benefit many, allowing equal 
opportunities to diverse users in online or on-site meeting 
scenarios

Real-time automated captions can be an effective text-
based alternative to auditory information mainly when the 
audience can hear the presenter and understand the 
presenter’s  language  



LET’S TRY


