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ABSTRACT

Audio in any form whether as narration, sound effects, background music, or commentary
can make e-learning more interesting for a learner. It completes the sensory engagement
in a learner where the visual meets the auditory to comprehend a learning component.
As an instructional designer and trainer, over the years, I have created several e-learning
courses for adult learners with and without audio. The learning outcomes of the two when
compared to using several surveys and other evaluation mechanisms showed that learners
not only prefer learning instruction that has audio but were also able to retain the learning
and apply it to their jobs. This paper analyses how the level of learning outcomes is better in
e-learning courses with audio than without audio. It shares some of the science and research
that supports this. In addition, it describes the learner surveys and evaluation mechanisms
that I have used to prove this and discusses the national and international compliances that
make audio a mandate in e-learning to support my analysis.
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1  INTRODUCTION

Adult learning has evolved over the years. From the era of in-person training to
the current post COVID era of self-paced e-learning courses, training styles have seen
several transformations. COVID-19 pandemic set the trend for self-paced e-learning
as a favorable mode of learning in most organizations. Rodrigez et al. [1] describe
e-learning as “a broader approach to learning that brings new opportunities for
learning and teaching in many fields of education far from traditional classroom
environment”. To make up for the lack of classroom interaction, e-learning has
various elements like visuals and interactivity to make it engaging for the learner.
Initially, e-learning courses did not have much audio or narration due to lack of
technology supporting it. Over the years, as technology has evolved, so has e-learning.
Now incorporating narration, sound effects, music, and commentary has become
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easy with several e-learning authoring tools. These tools provide audio recording
and editing functionality along with a gallery of sound effects and music tracks,
besides the text to speech functionality.

As humans, what we see; we need to hear to make it a lasting memory. A lasting
memoryisindicative of a successful learning outcome. If e-learning just has on screen
text, visuals, and interactivity to engage a visual, tactile, and kinesthetic learner;
understanding and retention may not be that effective as compared to an e-learning
course containing audio. Every learner has three senses—visual, kinesthetic and
tactile, and auditory. Audio adds to the visual and kinesthetic, tactile learning styles
[2] of a learner, satisfying the sensory engagement in a learner.

The intent is to ensure that learners continue to be engaged in the training.
Content of an e-learning course can appear boring with facts and features. Audio
in the form of narration, music, and sound effects ensure learners continue to be
engaged in the training.

2 SCIENCE OF FAMILIARITY

When using audio or narration in e-learning, the trend is to use popular music
tracks and sound effects that are a reminder of an era or situation. This creates a
sense of familiarity for the learner, and they feel comfortable [3] in learning a piece
of instruction that is totally new to them. Audio helps break the ice between the
learners and the content that is totally new to them.

In terms of familiarity, audio tends to play a more impactful role compared to
any familiar visual or animation. This is because any kind of music, song, or voice
has a melody that the brain processes and makes it stick. The term ‘earworm’ coined
by Germans more than 100 years ago or other names like ‘stuck tune syndrome’ [4]
indicates recalling a favorite track, music, or song. This makes the learner warm up
to the training that has content that could be totally alien to them.

I know this

music @ !

Fig. 1. Visual showing the impact of familiar music on the brain

If the narrator is popular, the brain recalls hearing that voice earlier and the
learner is unconsciously open to receiving that unfamiliar piece of instruction from
that familiar voice.

As a practice, I follow Robert Gagne’s first instructional event [5] of gaining
attention of the learner. To fulfill this, the first screen of the course has familiar
music or an audio track to compliment an animation or visual that builds the mood
for the learners to begin the training. It creates a sense of reception [5] in the learner.
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In surveys done for e-learning courses, I found that learners gave a higher rating for
interest in e-learning courses that had familiar audio on the first screen and/or the
rest of the screens compared to courses that did not.

3  IMPACT OF AUDIO IN E-LEARNING

As per [6], audio in e-learning helps in memorization. When we have narration
verbatim to the onscreen text, the visual and auditory senses are working at the
same time. The same information is being perceived by both the visual and auditory
senses. That means double impact on the brain for the same information and the
information is reiterated and sticks. Mayer’s and Anderson’s experiment [7] of
creating an instructional video and testing with four different groups led them to the
conclusion that the group presented with animation and vocal instruction at the same
time were able to problem-solve far more efficiently. Based on these findings, they
developed the Contiguity Principle. The Contiguity Principle [7] indicates that when
words and pictures are presented together in the case of multimedia, instruction is
more effective than using them in isolation. In my analysis, when applied to training
content, visuals and narration used together ensure remembering what is shown in
the training, indicating effective learning outcomes.

The need for narrators and voice over artists has increased by 34% [7]. According
to the report published by Christoph Jacobs, “A person is much more likely to absorb
information when thisinformation reaches them both visually and audibly”. Referred
as the ‘dual-coding’ theory that indicates human beings process information in their
brains visually and verbally using two different information processing systems.
The findings of the dual-coding theory have led to more online classes provided by
higher education institutions [7].

4  EFFECTIVE USE OF AUDIO

While the use of audio in combination with visuals and texts can be very
effective, if not used appropriately, it can hinder the learning process. As mentioned
earlier, based on the science of familiarity [3], one should opt for audio tracks and
background music that is in trend or is a reminder of the era the learning is based
on. Attention should be paid to when to fade in and fade out music and voice overs
to have a smooth beginning and transition of content from one screen to the other.
Focus also should be on the decibel levels of the audio. Although learners can increase
or decrease the volume as required, the originally recorded audio’s decibel levels
make a difference on how much volume a learner needs to increase or decrease.

It is recommended that narration should be verbatim of the on-screen text and
visuals. If narration is different from what is on the screen and is used to substantiate
that information, there is an overload on the brain to absorb two different pieces
of information at the same time. This has been my experience while conducting
surveys with learners. There are theories that are contrary to this, suggesting a
redundancy effect. My analysis has proved the opposite.

The pace of narration should be based on an average adult reader’s pace [8].
Pace faster or slower will cause the learner to lose interest. It’s a good idea to do a
quick test of a couple of screens with few prospective learners before creating the
complete training.
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The use of e-learning authoring tools to record audio is on the rise instead of
recording in professional recording studios. This is because not only can one create
the content, visuals, animations using various e-learning authoring tools, one can
also record and edit audio using their audio functionality.

5 AUDIO AND THE ACCESSIBILITY ASPECT

Any e-learning content is a complete success when it caters to all kinds of learners.
On one hand is the recommendation to make e-learning integrated with audio to
reinforce the visuals and text on screen for learner retention. On the other hand, is
the required adherence to the Americans Disability Act (ADA) and Section 508 for
e-learning. As per the ADA [9] and Section 508 compliance, audio descriptions are
required for visual content to accommodate low vision, impaired vision, and blind
learners. Most organizations have a diverse set of employees who could have minor
to major disabilities. The ADA and 508 compliances make audio in digital learning to
sync with the content and visuals on screen mandatory. For any digital learning, it
is now more of a mandate than a choice to include audio descriptions for on screen
text and visuals.

If a narrator is not available to narrate, the text to speech feature is a good option
to generate narration in minutes. Additionally, the text to speech functionality
provides options of male and female voices with different English accents.

6  NUMBER OF NARRATORS

The length of a training usually determines whether it should have one narrator
or more. If the training is more than 30 minutes, based on the surveys I have
conducted, learners gave higher rating for being engaged when there was more
than one narrator. In such scenarios, learners preferred male and female voices
instead of the same gender voices or if both voices were the same gender, their pitch
and style of speaking differed.

In my analysis of e-learning courses with audio, one of the key outcomes has
been to strategically consider the number of narrators being used in the training.

7  SURVEYS AND EVALUATION MECHANISMS

My analysis of the outcome of e-learning courses included simple online short
surveys to get learners’ feedback on e-learning courses. The questions in the surveys
were in some cases based on the Kirkpatrick Model of Evaluation [10].

Level 1: Reaction

Level 2: Learning

Level 3: Behavior

Level 4: Results

Fig. 2. The levels in the Kirkpatrick model of evaluation
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In the surveys based on the Kirkpatrick Model, there were 2-3 questions related
to each level. Level 1 catered to how interesting and relevant learners find the
training to their jobs. Level 2 catered to the learning and skills imbibed by the
learners. Level 3 gauged the level of application of the learning and skills to the jobs.
Level 4 analyzed how well the targeted outcomes of the training were achieved.

Typically surveys on Level 1 and 2 were given to learners right after the training.
Level 3 and 4 based surveys were provided to the supervisors, managers, and the
learners after a month to determine how well the application of learning and skills
were achieved, including determining if the training met its targeted objectives of
learning outcomes.

Learners gave higher ratings to the courses that had complete integration of
audio with music or narration in the start screen with an animation or visual in
conformance with the firstlearning event of Robert Gagne’s learning methodology [4].
In addition, those courses contained narration verbatim for the text on screen and
had sound effects wherever there was interactivity.

Another evaluation mechanism in my analysis has been embedded quizzes in the
training itself with a required passing score. For quizzes in an e-learning course with
audio, most learners were able to answer questions in the first attempt indicating
memory retention compared to an e-learning course that did not have any audio.

Typically, most e-learning courses are uploaded to a Learning Management
System (LMS), which allows learners’ access to enroll and take those courses. The
LMS uses SCORM [11] to track how many permissible attempts defined in the training
a learner takes to get a correct answer.

Responses from managers with learners applying skills learned from an audio
integrated e-learning course had a higher satisfaction rating compared to courses
without or minimal audio.

Engaged N Memory Effective ~
T Learners Retention Application
Audio | g

Fig. 3. The visual showing how audio in training helps in learner retention that further aids
in the application of learned skills

The analysis is depicted in two pilot training experiments.

7.1 Experiment - training evaluation: during and after training, on the job

A pilot training experiment was conducted via an e-learning basic navigation
tutorial with two learner groups for using a new Enterprise Resource Planning
System in an organization. Each group was comprised of ten employees. The two
groups were to take this tutorial via their LMS where it was hosted. The average
completion time was expected to be 30 minutes based on the amount of content and
interactivity in the training.
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These selected individuals were considered high performing employees in the
organization with an expected quicker learning curve. The reason to use the high
performing individuals for this pilot training was to use them as the benchmark for
the effectiveness of the training and its outcome. If the training was not effective
as expected with the high performing individuals, it would not work at all for the
average or below average learners.

The tutorial that the first group was provided did not have any audio or narration.
It was in simulation mode with a Show-Me Module that showed the steps with
captions on the screen describing the steps to navigate through the software and
perform essential tasks. This was followed by a Try-Me Module that allowed users to
navigate through the system in simulation mode without any prompts. Any time the
learner performed an incorrect step, a caption displayed on the screen indicating the
incorrect step and provided the correct step to proceed further. There were quizzes
at the end of the tutorial testing the critical navigation steps and understanding of
the various sections, fields, and components of the system.

The second group was provided with the exact same tutorial as the first group,
the only difference being that it had audio in the form of narration, background
music, and sound effects. In this version, the introductory and conclusion screen
of the training had the organization’s brand tune as the background music with
an animation describing the key objective of the training. It had specific sound
effects in correct and incorrect results in quiz questions and the same sound effects
indicating incorrect steps when the learner navigated the system in Try-Me Mode.
The narration was by a senior manager that the learners interacted with often and
was verbatim to the on-screen text.

The intention to use the organization’s brand tune and the senior manager’s
narration was to create a sense of familiarity in the training that was about a system
new to the learners. As discussed earlier in this paper, the sense of familiarity breaks
theice forthelearners. They feel they already know something about the training. The
sound effects for incorrect steps and answers reiterated the incorrect caption on the
screen with a sound, thus connecting the visual trigger with the audio, emphasizing
the incorrect step or answer. The sound effects were not loud or jarring, but subtle.

A survey was conducted at the end of the tutorial, asking the learners what
they liked and did not like about the training, and whether they found the training
engaging. Group 1 was also asked in the survey if narration and sound effects would
have made the tutorial interesting.

The survey for the audio-based tutorial had a question on whether audio was
an element that made the training engaging for them and helped them understand
the steps more clearly. Additionally, both groups were asked in the survey what in
the Show Me Module helped them remember the steps for the Try-Me Module. For
Group 2, narration and sound effects were provided as one of the options that aided
in remembering the steps to use in the Try-Me module.

A survey was provided to the managers and supervisors of the learners at the
end of the first week of the learner groups using the system on their jobs after
the training. The survey asked questions to rate the learners on the basic use
of the software in their jobs and mention the areas they were lacking in using
the software.

Since this was an experiment, all the learners were required to complete the
training. For this reason, the incomplete, complete, and incomplete statuses in the LMS
for the tutorials were not tracked. Given below in Tables 1 and 2 are some of the
results of this experiment that helped analyze the effectiveness of audio in e-learning.

Table 1 shows that the rate of correct steps in the Try-Me Module and correct
answers in the Quizzes for the first attempt was higher for Group 2 than Group 1.
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The only difference between the learning of the two groups was that the tutorial
for Group 2 was audio-enabled in different forms such as narration verbatim to
on-screen text by a senior manager known to the group and the company’s brand
tune as the background music in the introductory and concluding screens ensuring
familiarity for the learners, including sound effects for incorrect and correct actions
in the Try-Me Module and quizzes. In contrast, for Group 1, the exact same tutorial
was lacking in any form of audio. This shows that the audio and its various forms
in the tutorial contributed to a higher learning retention for Group 2 compared to
Group 1. The same analysis applies to Table 2. The survey results from managers and
supervisors in Table 2 show that Group 2 performed better on the job than Group 1.
Group 2, as shown in Table 2, was able to use the system more accurately, take less
time in completing a task, and have fewer expected and new errors compared to
Group 1. In addition, as shown in Table 1, Group 1 agreed with a 90% rating that
audio would have made their training engaging.

Table 1. During and after training evaluation

Evaluation 100% 50% %. % Found % For Audio What in Show Me
Type Correct Correct ofRetakes* Training Engaging is Engaging Element Helped Attempt Try Me
Group 1: Try-Me 0 60% 90% NA NA NA
E-learning | Module Steps
tutorial
without Quizzes 0 80% 80% NA NA NA
audio (1st attempt)
End of NA NA NA 5% 90% agreed audio 95% Unsure
Training Survey would have made
training engaging
Group 2: | Try-Me 70% 0 20% NA NA NA
E-learning | Module Steps
tutorial .
with Quizzes 0% | 2% 10% NA NA NA
TG (1st attempt)
End of NA NA NA 99% 100% agreed 60% voted Audio—
Training Survey audio made narration
training engaging

Notes: *Only 1 retake was allowed. The data for Try-Me Module and Quizzes is from the reports generated in the LMS.

25

2

1.5

1 E—
3 B BN

0

Try-Me Module  Quizzes End of TrainingTry-Me Module  Quizzes End of Training

Steps Survey Steps Survey
Group 1: Group 2:
100% Correct m 50% Correct
%. of Retakes* B % Found Training Engaging
B % For Audio as Engaging Element H Whatin Show Me Helped Attempt Try Me

Fig. 4. Graphical representation of evaluation results
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Table 2. On the job evaluation by supervisors

. . 0 .
100% Accurate Max Time Min Time % of Exp(;cted % of Avg S.u%Jer\_nsor
Use of System to Cqmplete a to Cqmplete a Errors for New Errors Sa_tls action

Taskin System  Task in System a New User Ratings (1-5)**

Group 1: 30% 30 minutes 20 minutes 70% 60% 3

E-learning tutorial

without audio

Group 2: 80% 12 minutes 10 minutes 30% 15% 42

E-learning tutorial

with audio

Avg Supervisor Satisfaction Ratings (1-5)* |
% of New Errors |
% of Expected Errors [
Min Time* to Complete a Task In System
Max Time* to Complete a Task In System

100% Accurate Use of Software g
0% 100% 200% 300% 400% 500%  600%
[ Group 2: M Group 1:

Fig. 5. Graphical representation of on-the-job evaluation survey

7.2 Experiment - Audio text combination and more than one narrator

Another pilot training experiment was conducted with a group of 5 graphic
designers in an organization. Two e-learning courses, Level 1 (Beginners) and Level 2
(Advanced) were created of 45 minutes each on the use of a graphic editing tool being
introduced in an organization. Level 1 tutorial had audio supplementing the content
on the screen, which meant that the narration was not verbatim of on-screen text,
but provided some additional information related to that content. For example, the
introduction screen had text on the definition of the tool, whereas the narration was
on the advantages of the tool based on the definition. The audio played while the
on-screen text was displayed. In addition, Level 1 tutorial only had a single narrator for
its total 45-minute duration and at the end of each section there were Frequently Asked
Questions (FAQs) related to each section and feature. While the question was displayed
on the screen as text, the narrator answered the question. Also, there were shortcuts to
using the essential features of the tool demonstrated with on screen text descriptions
while the narration listed the common scenarios to supplement these descriptions.

Level 2 tutorial on the other hand had narration verbatim to on-screen text. In
addition, it had two narrators, male and female. The female voice was the main
narrator. The male voice was used in the FAQ and Short Cuts Features topics.

Both the tutorials had quizzes at the end and an interactive knowledge test where
the learners were required to complete the missing steps of using the tool.

After the group completed the Level 1 and Level 2 tutorials, they were given a
survey. The survey had questions related to what was most liked about the audio
which included options of single narrator vs two narrators’ preference, clarity of
instruction preference with the audio and text combination being verbatim or
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supplemental, and listing at least three FAQs and short cut features demos they
found most useful from the two tutorials. The survey also had a multiple-choice
question with multiple answer selections on whether in Level 2, the two opposite
gender narrators helped in processing information better due to the contrasting
voices adding variety or whether the learners prefer same gender narrators with
similar narrating style or same gender narrators with different narrating styles and
pitch. While the group took the survey, they did not have access to the two tutorials
for reference.

Both tutorials were administered via the LMS that tracked the number of
attempts on the quiz, knowledge test, and tracked the complete/incomplete status
of the tutorials. Learners were required to first take Level 1 tutorial, followed by
Level 2 tutorial.

Table 3. Audio-text combination and narrators analysis

Instruction One Two 2 Narrators Gender
100% Quiz ~ List3 List 3 Clarity Audio Narrator Narrators  Preference (Multiple Top
Correct* FAQs** Short Cuts** and Text Engaging Engaging Choice — Multiple  Score***
Combination**  than Two**  than One** Answers)**

Level 1 60% 50% 45% 40% — Yes 60% — Yes NA NA 75%
Tutorial
Level 2 95% 93% 90% 100% — Yes NA 100% — Yes | Opposite 98%
Tutorial Genders — 90% Yes

Same gender,

similar speaking

style — 2% Yes

Same gender, different
speaking style
& pitch — 30% Yes

Notes: *Only one attempt, in case of incorrect, answer was displayed, **Survey, ***Based on quizzes and interactive knowledge test.

iJAC| Vol. 17 No. 4 (2024)

What stands out in this experiment is that although Level 1 was supposed to be an
easier tutorial compared to the advanced level, its highest score based on the quizzes
and interactive knowledge test was 75%. In comparison, Level 2 tutorial, which was
much advanced, had the highest score of 98%. This shows that learners remembered
and retained the instruction from Level 2 tutorial more than from Level 1.

The only two unique differences between the two tutorials besides the content
were that in Level 1 the audio was not verbatim to on screen text and there was
a single narrator throughout the 45-minute tutorial. Whereas Level 2 tutorial had
audio verbatim to on screen text and had two narrators. Based on the analysis in
Table 3, learners were able to remember the FAQs and Shortcuts better in Level 2
than in Level 1 as it was delivered by another narrator and the audio was verbatim to
on screen text. Since FAQs and the Short Cuts Features topics were important topics,
strategically using a different narrator, in this case an opposite gender narrator
broke the monotony of listening to the main narrator’s voice across the 45-minute
tutorial. Higher percentage of learners were able to easily list the three FAQs and
Shortcuts they found most effective from Level 2 tutorial than to Level 1 as these
topics stood out from the rest of the content in having a different narrator than the
main narrator. In addition, based on the rating results shown in Table 3, 100% of
learners preferred two narrators compared to the 60% preference given to a single
narrator. Also to be noted is that the rating for instructional clarity of audio text
combination given to Level 1 was only 40%, whereas instructional clarity for Level 2
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with audio verbatim to text was 100%. This goes to show that for the learners there
was an overload on the brain to process two different pieces of instruction conveyed
at the same time, one by audio and the other by onscreen text in Level 1.

8 CONCLUSION

Based on these two e-learning experiments, my hypothesis has been that for
e-learning to be engaging and have effective learning outcomes, it is important to
include audio in it. In addition, integration of the audio should have a pattern and
plan. Firstly, the course should begin with a music or audio track complimenting
what’s shown on the screen as text or visual. Secondly, within the training, narration
should be verbatim to text on screen. Thirdly, wherever there is interactivity in
the training, which addresses the kinesthetic aspect of learning, there should be
appropriate sound effects. Sound effects play the role of associating the action
with a sound and that translates into retained memory. Fourthly, any music
or soundtrack that is used should be familiar to the audience, so they can find a
personal connection to the training. Lastly, if it is a lengthy training that goes beyond
30 minutes, to break the monotony, more than one narrator, preferably opposite
gender voices should be used as that adds to the contrast in the tone and pitch for
different content types.
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