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The Effect of Incorporating Verbal Stimuli in the Online 

Education Environment:  An Online Case Study 
 

Abstract 

 

In 2005, Stevens Institute of Technology’s System Design and Operational Effectiveness 

(SDOE) Program added audio lectures to their online Fundamentals of Systems 

Engineering course. This paper compares results from four instantiations of this online 

course with no audio lectures delivered in 2004 to results from three instantiations of the 

same online course with audio lectures delivered in 2005.  The analysis addresses 

differences in student participation and performance, team project quality, and student 

survey scores between the two types of course offerings.  The objective of this analysis is 

to better understand the contribution of audio lectures to the learning process. 

 

1.  Overview 

 

In converting classroom-based instruction to online instruction, it is natural to try to 

mimic, where possible, the classroom environment.  With this strategy, however, online 

learning is subjected to the constraints of a live classroom, without being able to leverage 

the advantages of the new medium.  We believe the online education environment has far 

greater potential than the traditional classroom environment for effectively incorporating 

auditory, visual, and kinesthetic stimuli that address the various developed models of 

learning while remaining asynchronous in format.  The first step toward this end is to 

develop a framework for online learning that can be used anywhere, at any time.  We 

have previously defined this framework and have shown that we can provide equivalent 

learning with comparable student feedback and a manageable instructor course load in an 

asynchronous online version of our graduate course – Fundamentals of Systems 

Engineering.
 1
 This is a core course in the Masters of Systems Engineering degree offered 

at the Stevens Institute of Technology.  

 

The next step is to provide a balance of auditory, visual and kinesthetic learning 

experiences in the online environment.  The original online course was comprised of 

classroom presentations organized into weekly lecture notes, supplemental papers, a 

series of team assignments that culminated in a team project, and weekly online 

discussions.  The weekly lecture notes were adopted from the presentation slides used in 

traditional classroom lectures and provided as softcopy presentations annotated with 

notes in key areas.  During the course, the teams go offline to discuss the course content 

and work on their team project, with team assignments due each week.  The instructor 

proactively participates in the course, engages the students in weekly discussions, 

answers any questions on the course material, and otherwise acts as a facilitator of the 

course.  The instructor communicates with the students asynchronously through online 

discussion groups and classroom mail.   While the students may communicate offline in 

various formats, the online course itself was devoid of verbal stimuli.   
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In 2004, based on student feedback and a sponsor request, we modified the Fundamentals 

of Systems Engineering course into a six week format.  This modified course was taught 

four times in 2004 to students from the same sponsoring organization.   

 

In 2005, again based on student feedback and requests, we added 15 to 25 minute audio 

lectures to the weekly course material that reviewed the weekly lecture notes.  The 

lecture notes were then provided in three formats:  a short audio lecture combined with 

the original classroom presentation slides, these same slides with speaker note 

manuscripts of the audio, and the original classroom presentation slides with no 

additional annotation.  We delivered this course three times in 2005, with the three forms 

of lecture notes to allow the students a choice in the lecture delivery method based on 

their preferred style of learning.    

 

This paper summarizes a comparison of the four instantiations of the Fundamentals of 

Systems Engineering course delivered in 2004 with the three delivered in 2005. As a 

result of this analysis, recommendations are made for evolving the framework for our 

online courses to incorporate the optimal blend of stimuli to effectively address all styles 

of learning. 

 

2.  Visual versus Verbal:  Related Research 

 

Felder and Soloman
2
 group Learning Styles and Strategies into four groups: 

 

‚ Active (ACT) and Reflective (REF) 

‚ Sensing (SEN) and Intuitive (INT) 

‚ Visual (VIS) and Verbal (VRB) 

‚ Sequential (SEQ) and Global (GLO) 

They provide an online learning style instrument that can be used to determine an 

individual’s preference along each of the above four scales.  An example of the 

results from this learning style instrument for the primary author of this paper is 

shown in Figure 1.   

This paper is primarily focused on the visual versus verbal style of learning.  Ground 

classes are, by their very nature, based on verbal interaction primarily from the instructor, 

but also contributed to by the students in the form of verbal questions or responses.  

While the base stimuli presented to the students in the ground classroom is verbal in 

nature, it is typically supplemented with visual stimuli such as presentation charts, 

writing on the board, demonstrating the concept, and so on.   

 

On the other hand, online courses are, by their very nature, based on visual stimuli.  A 

large base of the currently available online courses are in fact devoid of verbal stimuli, 

relying primarily on text-based communication possibly supplemented with hardcopy 

presentation slides along with tables, graphs and/or images. 
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Figure 1.  Example of Felder and Soloman’s Learning Styles Instrument Results. 

FELDER AND SOLOMAN 

NORTH CAROLINA STATE UNIVERSITY 

Primary Author 

 
Note: The following guideline is provided along with the results in Figure 1:3

‚ If your score on a scale is 1-3, you are fairly well balanced on the two dimensions 

of that scale.  

‚ If your score on a scale is 5-7, you have a moderate preference for one dimension 

of the scale and will learn more easily in a teaching environment which favors 

that dimension.  

‚ If your score on a scale is 9-11, you have a very strong preference for one 

dimension of the scale. You may have real difficulty learning in an environment 

which does not support that preference. 

As one example, the College of the Canyons cautions the online student:   

“Online courses are very different than traditional (on-campus courses). 

The material covered is delivered in a different manner, and the student 

is responsible for learning the material without constant “face-to-face” 

interaction with an instructor.  Online courses are not for everybody. To 

be successful in online courses the student must be a better-than-

average reader, with a learning style conducive to reading and visual 

stimuli, rather than auditory and verbal stimuli.”
4
   

 

Many other examples can be found by performing a search of online degrees.  Some 

online courses supplement the visual material with audio, as well, or offer web 

conferencing sessions with the students.  Stevens Institute of Technology offers examples 

of each of these.  At Stevens, another online course in the Systems Design and 

Operational Effectiveness (SDOE) program offers a full suite of audio lectures.  Thirty 

lectures of on average, 90 minutes each in duration, comprise the base set of course 
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material for the university’s online graduate Decision and Risk Analysis course.  An 

advanced program management course includes a weekly web conference as an optional 

venue for students to interface to the instructor ‘face-to-face’ on a weekly basis. Clearly, 

in a world of different learning styles of learning and preferences, a combination of both 

verbal and visual stimuli provides the optimal learning experience.   And that is how we 

arrive at the basic question that we address in this paper:  What is the effect on the 

student’s learning ability and performance, of adding verbal stimuli to an online course 

that otherwise has none? 

 

3.  Course Delivery Overview 

 

As shown in Table 1, the course was offered four times in 2004 to a total of 91 students, 

and three times in 2005 to a total of 40 students.   

 

Table 1.  List of Sections of Fundamentals Course Delivered in 2004 and 2005. 

 

Semester Timeframe Course Instructor # Students

1Q04 Apr 19 - May 30 SYS630 A 21

2Q04 Aug 9 - Sep 17 SYS630 B 21

3Q04 Sep 13 - Oct 24 SYS630 A 23

4Q04 Sep 27 - Nov 7 SYS630 B 26

91

2Q05 Apr 11 - May 20 SYS630 B 18

3Q05 Jul 11 - Aug 19 SYS630 A 12

4Q05 Sep 26 - Nov 4 SYS630 B 10

40
 

 

Note:  Bolded sections were used for detailed analysis that compared participation 

data and team project quality as measures of student performance.  All sections 

were used for the student survey analysis. 

 

4.  Detailed Data and Analysis 

 

Analyses of data comparing the two versions of the Fundamentals of Systems 

Engineering course are presented in this section.  Areas emphasized include the level of 

student participation in the online classroom, the quality of the final team projects, and 

the results of the student course survey. 

 

Participation 

 

The first comparison between the 2004 and 2005 course offerings is in the area of student 

participation.  The assumption is that the availability of audio lectures should have a 

positive impact on student performance reflected in an increase in participation, 

particularly for those students who are verbal learners. 
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Students in the Fundamental of Systems Engineering course are required to contribute to 

a discussion that takes place five out of the six weeks of the course, starting in week two.  

Each week, the previous week’s course material is discussed.  The discussion is initiated 

by the instructor who posts two to four open ended questions for the students to select 

from and respond to.  Students are encouraged to start their own discussions as well, 

ranging from asking questions about specific points in the course material to providing 

real-life examples of a particular concept reviewed in the lecture notes.  Students are 

required to post at least three substantive comments each week to receive ‘credit’ for the 

course. 

 

Participation was measured in two ways.  In the first, the students’ scores for 

participation were tabulated for each course in each year by each week, and an average 

score for the course calculated.  Next, students’ marks for participation in each course 

were tabulated by year, and an average for the courses in each year was calculated.  The 

results are shown in Table 2.  While the average participation mark was slightly higher in 

2005 than 2004, there does not appear to be a significant difference by year, or by the 

number of students in the course, or by instructor.    

 

The second method for analyzing participation focused on the number of substantive 

(value add) postings submitted by the students in the weekly discussions.  Again, the 

number of postings were summed over each week per student and averaged by course, 

and also by courses in each year.  The results are also shown in Table 2.  We include the 

instructor’s postings in a separate count where every instructor posting was considered 

substantive in nature.  Again, the average number of substantive postings per student is 

slightly higher in 2005 than 2004.  The interesting find was that the average number of 

instructor postings was lower in the second year.  There is the possibility that the audio 

lectures supplemented the need for instructor clarification in the course discussions.  

 

Table 2.  Student (and Instructor) Participation Comparisons. 

 

Average Instructor Student

Participation Average Weekly Average Weekly

Semester Instructor # Students Marks Substantive Posts Substantive Posts

1Q04 A 21 2.59 40.20 5.41

3Q04 A 23 2.20 36.20 3.49

44 2.39 38.20 4.40

2Q05 B 18 2.51 15.60 4.90

3Q05 A 12 2.64 27.20 4.68

4Q05 B 10 2.52 19.00 4.52

40 2.42 20.60 4.51
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Team Project Quality 

 

The second comparison between the 2004 and 2005 course data is in the area of team 

project quality.  The final deliverable for the Fundamentals of Systems Engineering 

course is a team project.  Teams, typically consisting of three to five members, work on 

their team project throughout the course and submit them in the final week of class.  The 

assumption is that the availability of audio lectures should result in a higher number of 

learning objectives met or exceeded, as evidenced by the feedback results of the final 

team project.  For the Fundamentals of Systems Engineering course a feedback form was 

created to rate each area of the team project by whether certain learning objectives 

(criteria) were met, exceeded expectations, or needed additional work.  Final results are 

shown in Table 3. 

   

Table 3.  Comparison of Team Project Feedback.  

 

# # Total Needs

Semester Instructor Students Teams Criteria Met Exceeded Work

1Q04 A 21 5 40 72.5% 13.3% 14.3%

3Q04 A 23 6 40 74.6% 14.6% 10.8%

44 40 73.5% 13.9% 12.5%

3Q05 A 12 3 40 72.5% 15.8% 11.7%

4Q05 B 10 3 40 61.7% 22.5% 15.8%

22 40 67.1% 19.2% 13.8%
 

 

As shown, the results appear to be mixed.  Although the students appear to have 

exceeded expectation more in 2005 than 2004, they also had more criteria that they 

needed to work on (more room for improvement).     

 

Student Survey Results 

 

The final point of comparison is the student survey scores.  These surveys are completed 

by each student in the Fundamentals of Systems Engineering course.  The assumption is 

that the student’s satisfaction with the course should increase from 2004 to 2005 with the 

additional of audio lectures being a factor in that increased satisfaction level.  A typical 

student course survey is shown on the following page.   For this analysis, the scores were 

tabulated by course and by year and the results are shown in Table 4 for the average 

response to each survey question.  In the case of every question on the survey, the 2005 

ratings are higher than the 2004 ratings.  While the sample set is small, the results 

indicate that student satisfaction with the course has improved.   
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Course Assessment and Evaluation 

Course Title:  SYS630 – Fundamentals of Systems Engineering  

Instructor: _______________        Dates: July 11, 2005 – Aug 21, 2005 

Your Name (Optional): ____________________________________     Location: WebCT

  

 

QQUUEESSTTIIOONN  

Course Evaluation: 
Please check the box that corresponds to how much 

you agree (or disagree) with the statement.  

1 

Strongly 

Disagree 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 

Agree 

1. The objectives of the course were clearly explained      
2.   The material was presented in an organized manner      
3.   The instructor has command of the subject      
4.   The subject was successfully communicated      
5.   The instructor is fair and consistent      
6.   The course is well structured       
7.   The course material is well organized       
8.   The material was adequately covered in the allotted 

time 
     

9.   The course is structured to encourage student  

contribution and participation 
     

10.   The subject matter has significant relevance and 

usefulness to my organization 
     

11.   I can apply what I have learned in this course on 

projects (underway or future) in my organization 
     

12.   The course would enable me to enhance my future 

career objectives 
     

13.   OVERALL – The instructor was an effective teacher      
14.   OVERALL – This was an Excellent Course      

 

Questions: 

 

The thing that I liked best about this course was: 

 

 

 

If I could change one thing about this course, I would… 

 

 

 

General Comments: 
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Table 4. Average Student Survey Score Comparison Between 2004 and 2005. 

 
2004 2005

Average Average 

Score Score

1.      The objectives of the course were clearly explained 4.03 4.11

2.      The material was presented in an organized manner 3.75 3.79

3.      The instructor has command of the subject 4.22 4.34

4.      The subject was successfully communicated 3.43 3.84

5.      The instructor is fair and consistent 4.24 4.34

6.      The course is well structured 3.60 3.84

7.      The course material is well organized 3.50 3.74

8.      The material was adequately covered in the allotted time 3.62 3.74

9.      The course is structured to encourage student  

contribution and participation 3.81 4.08

10.   The subject matter has significant relevance and 

usefulness to my organization 4.14 4.34

11.   I can apply what I have learned in this course on projects 

(underway or future) in my organization 4.05 4.32

12.   The course would enable me to enhance my future career 

objectives 3.89 4.03

13.   OVERALL – The instructor was an effective teacher 3.88 4.13

14.   OVERALL – This was an Excellent Course 3.45 3.68      

he result of the survey comparisons are summarized in Table 5.   

Table 5.  Average Score and % Agree or Strongly Agree Summary. 

 

 

T

 

 

Average % Agree or 

Semester Instructor # Students Score Strongly Agree

1Q04 A 21 4.14 81%
2Q04 B 21 3.75 61%
3Q04 A 23 3.58 59%
4Q04 B 26 3.86 67%

91 3.83 67%

2Q05 B 18 3.75 68%
3Q05 A 12 4.47 68%
4Q05 B 10 4.06 81%

40 4.02 79%
  

 

able 5 further reflects significant improvement in student satisfaction with the online T

delivery of the Fundamentals of Systems Engineering course when supported by the 

audio lectures. 
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Figures 2 and 3 show a pictorial comparison of the 2004 and 2005 survey results.  One 

can see that the level of satisfaction has increased overall from 2004 to 2005, and the 

level of dissatisfaction has decreased.   
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Figure 2.  Graphical Representation of Satisfaction Levels in 2004. 
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Figure 3.  Graphical Representation of Satisfaction Levels in 2005. 
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5.  Lessons Learned 

 

The first lesson learned is that maintaining a consistent and complete record of course 

survey scores and student comments for all related online courses administered to date 

has proven invaluable in improving the course structure and format. 

 

Second, there is a need to track who is listening to the audio lectures and for what length 

of time.  Making audio lectures available to the students does not guarantee they were 

‘listened’ to by the students.  To better assess the value of the verbal stimuli, we need to 

track the access and level of use of the available audio lectures.  We can assume, based 

on classroom and survey comments, those students who learn best through verbal stimuli 

did access and use the audio lectures throughout the course; however, empirical evidence 

of the level of use of the audio lectures would provide a more accurate analysis.   

 

We do know from the ‘Track pages’ records within the classroom recorded in all three 

2005 courses that, although the students are urged to download the materials locally to 

their own personal drive, the course material with the speaker notes that contained the 

audio lecture manuscripts were accessed increasingly more as the class progressed and 

for a greater length of time than the presentation slides alone.  See Figures 4 and 5.   
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Figure 4. Total # Hits on Course Material in Weeks 1 through 6. 
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Time Spent Viewing Material Online
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Figure 5.  Total Time (Hrs) Spent Viewing Course Material in Weeks 1 through 6. 

 

In fact, we can conclude the following from a summary of the ‘Tracking Pages’ data: 

 

1. At the onset, there was about equal preference between full size slides and slides 

with the speaker notes containing the audio manuscript.  

2. Once the students were exposed to both types of format, the preference was 

clearly for the smaller slides that contained the audio manuscripts in the speaker 

notes.  These were accessed about twice as often in weeks 3 and 4, and about 

three times as often in weeks 2 and 5.  No audio manuscript was available (or 

needed) for Week 6. 

 

Another lessons learned is, based on the data available, we determined that the corporate 

courses were the right courses to compare for this analysis.  Because these courses are for 

a corporate sponsor, we found that the students viewed these surveys as performance 

reviews and did not hesitate to provide the full depth of their feedback scores and 

comments. 

 

Finally, the analyses conducted leads to the conclusion that where there is evidence that 

the inclusion of audio lectures in the online format increases student satisfaction, it may 

not necessarily improve student learning.  This will be one area that we will investigate 

more in the future. 

 

6.  The Future 

 

In performing a literature search on the impact of verbal stimuli in online education, we 

found that there is not a large database of empirical data that can be used to make 

comparisons.  Courses are typically all visual or otherwise.  The format of the courses has 

not evolved to a great extent from one format to another.  Rather there seems to be a gap 
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between the collegiate level conversion of a university’s content to an online format and 

the availability of media produced by industry marketing organizations selling to the 

general public or niche markets.  However, the technology has evolved to a level where 

further research in value-add expansion of currently visual only based courses will prove 

useful, as long as the discriminators of convenience, low cost, and content protection can 

be met.  

 

Another potential area of future research is the impact of audio in online learning and 

culture.  The impact of verbal stimuli in student performance and learning could vary 

according to the student’s country of origin, language, sex, race or other cultural 

variables.  In one section of the Fundamentals course, a student with English as a second 

language requested a fourth type of lecture note format.  This student specifically 

requested that the audio with the presentation slides and the lectures with the speaker 

notes’ manuscript be combined so that the student could read the words as they were 

being said.   

 

But the most practical and immediate area of research is in our own backyard.   For 

the Fall 2005 semester, we collected evaluation data on our Webcampus Systems 

Engineering and Engineering Management (SEEM) online courses for 85% of 115 

online SEEM students.  Of the courses provided in the Fall of 2005, 63% of the 

students had the opportunity incorporate audio into their online learning experience, 

either through audio lectures or weekly web conferencing sessions.  Additional 

research will be done to compare student feedback between the two modalities – those 

with audio incorporated and those without – to identify any trends in student 

satisfaction with the online experience.  Differences in student satisfaction based on 

the type of verbal stimuli – audio lectures versus weekly web conferencing sessions – 

will also be investigated.  
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