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Abstract 
 

This paper reviews the use of multimedia, specifically streaming video, as a teaching and 

learning vehicle for procedural knowledge.  While prior, experimental research in this area 

has illustrated how various technology attributes can be employed to positively affect 

learning outcomes, we seek to provide the perceptions of both students and instructors 

when a multimedia environment is used to supplement or replace the teaching of proce-

dural knowledge in the classroom.  We found that creating tutorials using streaming video 

provided benefits to students in the form of greater satisfaction with the learning process, 

a greater understanding of the material, as well as a reduction in the amount of effort 

required to complete a homework assignment.  Furthermore, from an instructor perspec-

tive, we found that while considerable up-front time investments are needed, we expe-

rienced a marked reduction in visits from students who required additional exposure to 

previously covered material, a decrease in prep time during subsequent semesters, and 

seamless portability to online learning contexts.  Lastly, we explored student perceptions 

of perceived difficulty, perceived learning and overall satisfaction with the multimedia en-

vironment and, contrary to expectations, subjects who perceived the task to be of greater 

difficulty also perceived that they learned more and that the learning environment was 

more satisfying. 

 

Keywords: multimedia, instruction, education, information systems, streaming video, com-

puter-mediated 

 

 
1. INTRODUCTION 

 
In recent years, there has been a dramatic 

increase in the utilization of technology as 

an educational tool.  From PowerPoint pres-

entations to podcasting, instructors are ex-

perimenting with unique and creative ways 

to convey information to the learner.  With 

the increased accessibility to multimedia ca-

pabilities, many course developers are under 

the impression that adding multimedia ele-

ments to instructional material will inherent-

ly make the dissemination of information 

more effective. It is important to keep in 

mind, however, that “the objective of using 

technology in learning should be to positive-

ly influence learning in one way or another; 

that is, the student should either learn 

something that he/she would not have 
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learned without the technology or learn it in 

a more efficient manner” (Alavi and Leidner, 

2001, p.4).  This view is shared by many 

scholars (Alavi and Leidner, 2001; Goodhue, 

Klein, and March, 2000; Large, 1996; Steu-

er, 1992), indicating a need to investigate 

how delivery technologies can be utilized to 

maximize the learning experience.  Thus, 

research that examines the effects of multi-

media on learning outcomes has been ongo-

ing.   

 

Multimedia research views technology as the 

collection of tools used to deliver information 

to an individual (Piccoli, Ahmad and Ives, 

2001).  Examples of delivery technologies in 

this context include text, hypertext, graph-

ics, streaming audio and video, computer 

animations and simulations, embedded 

tests, and dynamic content (Piccoli, Ahmad, 

and Ives, 2001).   Prior research has been 

conducted to examine how various factors of 

a multimedia environment affect learning 

outcomes and to offer guidance in the de-

velopment of effective multimedia systems.  

Results from this research suggest that 

some degree of learner control can lead to 

greater intrinsic interest in an activity and 

satisfaction with the learning experience, 

which ultimately leads to improved academic 

performance (Kinzie, Sullivan, and Berdel, 

1988; Lepper, 1985; Merrill, 1983, 1994; 

Williams, 1996).  Additionally, learner con-

trol can avoid overloading the learner’s 

working memory (Rieber, 1994) as they can 

move through the information at a rate and 

sequence that is comfortable for them.  

Learner control also allows for repeatability, 

and the more information is repeated, the 

better and longer it is remembered (Alessi 

and Trollip, 2001).   

 

Similar research has also shown that inter-

active multimedia environments (i.e., control 

over features of the presentation) positively 

influence user attitudes (e.g., Haseman et 

al., 2002; Kettanurak et al., 2001) and that 

information complexity interacts with the 

multimedia environment to influence learn-

ing outcomes (Andres, 2004).  Furthermore, 

research has shown that a more vivid (e.g., 

sensorially rich, such as animation and nar-

ration) and more interactive environment 

results in an increase in satisfaction and in-

terest and that task complexity interacts 

with vividness and interactivity to affect per-

formance and perceived mental effort (Ni-

cholson, Nicholson, and Valacich, 2008).   

 

Additionally, Mayer and colleagues have 

published numerous studies on using multi-

media to help students in understanding 

scientific explanations (e.g., Mayer and An-

derson, 1991; Mayer and Anderson, 1992; 

Mayer, Heiser, and Lonn, 2001; Mayer and 

Moreno, 1998), which resulted in the devel-

opment of ten principles of how to effectively 

use multimedia (Mayer, 2008).  Some of 

these principles include: the multimedia 

principal – deeper learning occurs when 

animation and narration are used together 

rather than narration used alone; the modal-

ity principal – deeper learning occurs when 

animation and narration are used together 

rather than animation and on-screen text; 

and the personalization principal – deeper 

learning occurs when narration and on-

screen text is conversational rather than 

formal. 

 

Based on this prior research we are learning 

a great deal about when it may be most 

beneficial to add a multimedia element to 

instructional material as well as what tech-

nology attributes to incorporate into a mul-

timedia presentation to positively affect the 

learner’s experience and performance.  We 

believe, however, that in addition to looking 

at perceptions of multimedia from the learn-

er’s perspective, it is also important to ex-

amine the effects of multimedia from the 

instructor’s perspective.  After all, multime-

dia production is an expensive, time-

consuming endeavor not to be taken lightly 

(Lim and Benbasat, 2002); hence, it is im-

portant for instructors to understand the 

pros and cons of implementing a multimedia 

component in their courses. 

 

The purpose of this paper is to provide stu-

dent and faculty perceptions of using a mul-

timedia component in a course to convey 

procedural knowledge.  We solicited feed-

back from students regarding their expe-

rience with the multimedia delivery method 

via an open-ended questionnaire and also 

collected rating data regarding their percep-

tions of the task and multimedia environ-

ment.  First, we provide a description of the 

task and the multimedia dimensions em-

ployed.  Second, we present results from the 

open-ended questionnaire, including com-

ments from students, as well as observa-
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tions from a faculty perspective.  We follow 

this up by presenting initial, exploratory 

findings based on the rating data collected 

from the students as well as the implications 

of these findings. 

 

2. THE TASK AND THE MULTIMEDIA EN-

VIRONMENT 

 

As part of the curriculum in an introduction 

to management information systems (MIS) 

course, which is a required course for all 

business majors in their junior or senior 

year, faculty members are required to teach 

a specific set of skills using Excel.  This type 

of knowledge, which can be classified as 

procedural, is best conveyed through a 

demonstration (Gagne, 1985; ten Berge and 

van Hezewijk, 1999) or a richer representa-

tion (Park, 1994).  Thus, these skills have 

typically been taught in a computer lab set-

ting where the instructor would walk stu-

dents through a hands-on tutorial.  Students 

would then be given a homework assign-

ment to complete on their own time to illu-

strate their proficiency in these skills.  

 

We often felt that this pedagogical approach 

for imparting these skills was not serving the 

needs of all students.  Some students could 

barely keep up and seemed to be over-

whelmed by the task, while others seemed 

bored and disinterested because they knew 

much of the material.  Because students’ 

knowledge of these subjects varied, we de-

cided the students would best be served if 

they were given more control over the learn-

ing process.   

 

Our answer to providing learner control, giv-

en the aforementioned studies illustrating 

the benefits of using an interactive and vivid 

multimedia environment, was to create a 

tutorial using streaming video to supplant 

the lab sessions.  Rather than purchase an 

off-the-shelf tutorial product, we chose to 

create our own video tutorials so that they 

would be tailored to meet the objectives of 

the rubric associated with this portion of the 

course.  We used Camtasia Studio to create 

streaming videos for the Excel tutorials.  The 

streaming videos used animation and narra-

tion to demonstrate each step of the tutorial, 

which corresponded to a specific skill-

set/tool.  For example, showing students 

how to use the Solver tool was one of the 

steps in the Excel tutorial.  Each step of the 

tutorial was listed in a table of contents fa-

shion, allowing students complete control 

over which steps they viewed and in which 

order they were viewed.  Furthermore, stu-

dents had the ability to pause, skip, fast 

forward, and rewind the tutorials.  Students 

were also provided the Excel file used in the 

tutorial, which allowed them to practice the 

skills covered in the tutorial.  Students were 

given access to the tutorials approximately 

three weeks prior to the homework due 

date. 

 

This approach was also integrated into a 

Business Web Applications (BWA) course, a 

required course for Management Information 

Systems students in their senior year, where 

students were required to build an ASP.Net 

application.  In this course, streaming video 

was used as a supplement to reinforce, and 

provide context for, coding examples that 

were given during the in-class lecture.  In 

other words, students were provided 

streaming video illustrating the process for 

incorporating the code/concepts into a real-

world application using Visual Studio.Net. 

 
Data Collection 

 

Data for this study was collected in two 

phases.  In the first phase, students in the 

MIS and BWA courses were given an open-

ended questionnaire to fill out at the end of 

fall semester regarding their experience with 

the multimedia environment.  Essentially, 

this questionnaire asked students if the mul-

timedia learning environment, when com-

pared to a traditional, face-to-face, lab-type 

setting, increased their satisfaction, under-

standing and interest in the material, and 

whether it decreased the amount of effort it 

took to complete their assignments.  Stu-

dents were asked to answer either yes or no 

to each of the questions as well as provide 

reasoning for their answers.  A total of 28 

questionnaires were returned in this first 

phase of data collection.   

 

The second phase of data collection occurred 

at the end of spring semester.  The same 

open-ended questionnaire administered in 

the first phase was administered to addition-

al sections of MIS and BWA students (note 

that no subjects from the first phase of data 

collection participated in the second phase of 

data collection) who also experienced the 

same multimedia course component as stu-
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dents in the first phase of data collection.  

However, we also solicited feedback using 

Likert-type scales to measure pre- and post-

knowledge, perceived difficulty and satisfac-

tion.  Specifically, these questionnaires were 

used to measure the amount of prior expe-

rience students had with the software appli-

cation, the amount of knowledge they felt 

they had regarding the software application 

after viewing the tutorials and completing 

the assignments, their level of satisfaction 

with the learning environment, as well as 

the amount of difficulty they had in complet-

ing the assignments.   Satisfaction was as-

sessed with an instrument adapted from Doll 

and Torkzadeh (1988), and Rai et al., 

(2002).  A scale developed to measure per-

ceived mental effort (Nicholson, 2006) was 

used to assess the student’s perception of 

difficulty in completing the assignments.  A 

total of 81 questionnaires were returned in 

the second phase of data collection.  Of the 

109 subjects who participated in this study, 

demographic data collected revealed that 

the average age was 21 and that 67% of 

subjects were male.  Next, we discuss stu-

dent perceptions, from data collected via the 

open-ended questionnaires, as well as in-

structor perceptions of the multimedia learn-

ing experience.   

 

2. STUDENT AND FACULTY  

PERCEPTIONS 

 

Student Perceptions 

 

As illustrated in Table 1 (see Appendix), stu-

dents responded positively to the multimedia 

component used in both the MIS and BWA 

courses.  Specifically, students reported an 

increase in satisfaction and understanding, 

as well as a decrease in the effort it took to 

complete the assigned homework, when 

comparing the multimedia environment to a 

traditional, face-to-face, lab-type setting.   

The same cannot be said for interest; how-

ever, we present student comments below 

that provide insight into this response. 

 

Satisfaction and Understanding 

Overall, students reported that they were 

more satisfied with this type of learning en-

vironment and that it helped them under-

stand the material better than a traditional, 

face-to-face, lab-type setting.  Students at-

tributed their increase in satisfaction and 

understanding to the ability to go through 

the material at their own pace, to pause, 

rewind, and fast forward as needed, as well 

as the ability to skip over material they were 

already familiar with and focus only on that 

material which was unfamiliar.  It is interest-

ing to note from Table 1 that all of the BWA 

students reported an increase in under-

standing.  For the most part, those in the 

MIS course who responded that the multi-

media environment did not increase their 

level of understanding (n=15) stated that 

they were already familiar with Excel prior to 

the assignment.  Based on this feedback, we 

therefore believe that for students having 

little prior knowledge in a given subject 

area, the use of a multimedia environment 

may meaningfully increase their level of un-

derstanding of the material.  Below are some 

of the comments made by students pertain-

ing to their increase in satisfaction and un-

derstanding. 

 “I thought the videos were amazing.  It 

added tremendous value to the lectures.  It 

was the equivalent of having [the professor] 

over your shoulder for hours.  I can’t ex-

press how helpful they were and how much 

more I learned.” 

 

“I am one of those students that get it in 

class, but forget when I step out of the 

classroom and a tool such as this one helps 

refresh my memory.” 

 

“There was no confusion about missed direc-

tions…” 

 

“…the multimedia allowed for hands on 

learning at the users pace.” 

 

“It allowed me to revisit sections I was un-

sure about, so it gave me the opportunity to 

gain a deeper level of understanding.” 

 

Interest 

Almost one-third of the students replied that 

the multimedia environment increased their 

interest in the material, with the highest 

percentage occurring in the BWA course.  

Some of the reasons given for the increased 

level of interest included not having to sit 

through material that they were already fa-

miliar with and that it was a new and novel 

approach that they hadn’t seen used in the 

classroom.  Most of the respondents who did 

not report an increase in interest actually 
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stated that their interest in the material did 

not decrease but was about the same as any 

other delivery method.  Below are some of 

the comments made by students pertaining 

to their level of interest in the material. 

“I feel that if it was taught in lecture format 

I may find myself bored with it if the profes-

sor was going over something I already 

knew how to do.” 

“the material itself was interesting but the 

videos made it more interesting because 

every session was available for review and 

quick reference which made learning more 

engaging and more memory permanent.” 

 

“It didn’t make it more or less interesting, 

just more convenient.” 

 

“Instead of getting frustrated by only seeing 

how something was done once, it made the 

material more interesting because it was 

available whenever I wanted and I could 

watch it as many times as needed.” 

 

Effort 

When it came to effort, a little more than 

eighty-five percent of the students believed 

that the multimedia environment decreased 

the level of effort it took to complete the 

homework assignment.  Some students did 

remark that it took a lot of effort, in the way 

of time, to go through the tutorials but that 

this effort subsequently made it easier for 

them to complete the homework assign-

ment.  Below are some of the comments 

made by students pertaining to the level of 

effort that was required to complete the 

homework assignment. 

“It decreased the level of effort for me to 

complete the homework assignment because 

I listened to the multimedia delivery and did 

the practice during that.  Then right after I 

did the homework and if I had any problems 

I could just go back to the video and play 

again the instructions.” 

 

“…decreased the level of effort it took to 

complete the homework assignment.  I could 

skip over the videos of what I knew, and I 

could repeat the videos of what I didn’t 

know to complete the homework assign-

ment.” 

 

“If you took the time to learn from the tu-

torial, then you gained the knowledge to 

make the assignment easier.” 

 

“The multimedia delivery method both in-

creased and decreased the level of effort to 

complete the assignment.  Some of the vid-

eos were long; finding the time to watch the 

video and understand what was being said 

slightly increased the effort.  However, after 

watching the videos, it was easier to com-

plete the assignment, thus decreasing the 

effort.” 

 

“The media accelerated the time it took to 

complete the assignments because of the 

breeze of quick references on unsure ma-

terial and the ability to skip through areas 

already mastered.” 

 

Multimedia Environment 

 

When asked what features of the multimedia 

delivery method were most beneficial, the 

unanimous response was the ability to move 

through the tutorial at your own pace, paus-

ing, rewinding, and fast forwarding when 

necessary.  Students also liked the step-by-

step instructions, which allowed them to skip 

those steps they were familiar with, and 

liked the fact that they could watch the vid-

eos anywhere and anytime they wished.  

Another feature pointed out by some stu-

dents was the ability to have the tutorial as 

a future reference for other projects and 

classes.  Following are some general com-

ments students made about the multimedia 

environment: 

 

“It is better than an in class demonstration 

because it can be paused and re-watched as 

many times as the viewer wants.” 

 

“I think these videos were some of, it not 

thee, best educational tool used in any of my 

classes” 

 

“I hope more classes adopt this method in 

the years to come” 

 

“I truly enjoyed this method of learning, and 

enjoyment played a big part in learning the 

material” 

 

“I was not intimidated by what was being 

taught because I had immediate access to 

Proc ISECON 2009, v26 (Washington DC): §3152 (refereed) c© 2009 EDSIG, page 5



Nicholson and Nicholson Sat, Nov 7, 8:00 - 8:25, Crystal 5

 

 

the video with the ability to replay until I 

understood” 

 

“Liked this method so much and I am coor-

dinating my employer to test and purchase 

the recording equipment so that I can adapt 

it to my work functions.”  

 

“Although there isn’t enough time to meet 

with each individual student, these videos 

act like a face to face meeting. I’m 1 on 1 

with the instructor and he is showing me 

with great detail how and why things func-

tions. Hands down this is a great addition to 

in class learning. “  

 

Overall, students seemed to react favorably 

to the multimedia learning environment.  

They were unanimously more satisfied with 

this type of delivery method over a tradi-

tional, face-to-face, lab-type setting.  It ap-

pears from their responses that the stream-

ing videos aided in their understanding of 

the material and, while it may have taken 

time to watch the videos (although this 

would have been time spent in the class-

room or lab), it seems to have decreased the 

amount of effort expended to complete the 

homework assignment.  Next, we report on 

the impact of using streaming video from an 

instructor perspective.  

 

Faculty Perceptions 

 

The principal investigators of this research 

were also the instructors that incorporated 

the multimedia component into their 

courses.  Several key issues emerged as 

salient: the initial investment, reliance on 

technology, a reduction in the amount of 

time spent re-teaching, and the archival of 

knowledge for future opportunities.  These 

are discussed in more detail below. 

 

Initial investment 

Faculty members must invest the necessary 

time in acquiring and learning the ins and 

outs of multimedia development tools (e.g., 

Camtasia) which include the following 

processes: capturing the graphical user in-

terface, recording audio, editing raw record-

ing, updating older recordings, securing 

against redistribution, and ultimately pub-

lishing the content for consumption.  Fur-

thermore, when a new version of a software 

application is released, the faculty member 

may need to re-create all materials using 

the most current version of that software 

tool.  Hence, depending on the software ap-

plication, your streaming videos may have a 

shelf-life of about two years. 

Reliance on Technology 

Faculty members must have access to the 

appropriate IT infrastructure (e.g., Black-

board, ANGEL, etc.) and support to effec-

tively organize and stream the content to 

users.  Although other contextual and tech-

nical issues may emerge, problems with the 

IT infrastructure surface as the primary is-

sue that may hamper the development, im-

plementation and distribution of multimedia.  

We fielded several complaints from students 

about troubles with the streaming media, 

which was a product of the IT infrastructure 

where the videos were housed and streamed 

from.  Unfortunately, this caused frustration 

for some students and may have tainted 

their experience with the multimedia envi-

ronment. 

Reduction in the Amount of Time Spent Re-

teaching 

Faculty members face a three-horned di-

lemma in deciding how to distribute their 

limited resources in meeting research, 

teaching and service/professional demands.  

We have experienced, with few exceptions, 

that students leverage office hours seeking 

assistance for what we call re-teaching.  

That is, they attended a lab or hands-on tu-

torial but for some reason or another were 

unable to grasp the material.  After all, the 

classroom climate, especially hands-on labs, 

tutorials, etc., can move quite quickly and 

students may have a certain level of angst in 

slowing down the class or calling attention 

their way by asking for clarification or help.  

Hence, the net effect is time spent re-

teaching, often times outside of scheduled 

office hours, thereby cutting into valuable 

resources (your time or your research assis-

tant’s time to meet other obligations).   

We found that using streaming video to ei-

ther supplant or support face-to-face, 

hands-on labs led to remarkable resources 

savings.  Specifically, the number of stu-

dents emailing or stopping by to receive help 

outside of class diminished greatly, which 

allowed us to use this time to meet research 

and service demands.  Furthermore, when 

students did stop by, instead of spending 
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valuable face-to-face time re-teaching, we 

were able to use the time to truly mentor 

them in life and career. 

 

Archival of Knowledge for Future Opportuni-

ties 

While the process of creating the streaming 

videos is front-loaded, our experience is that 

the time and effort it takes is well worth it.  

For as long as the curriculum remains the 

same, and barring any software version up-

grades, these videos can be used as a tool 

to impart knowledge in future semesters.   

Furthermore, with the prevalence of online 

and distance education, these videos can 

easily become a component of an online 

course.  

 In the following section, we provide 

support for further inquiry into student per-

ceptions as well as the results.   

4. EXPLORATORY INSIGHTS 

As an exploratory component to this study, 

we also collected rating data in an effort to 

gain additional insight into student percep-

tions of the task as well as the multimedia 

environment.  As mentioned previously (see 

the section on Data Collection), we adminis-

tered instruments to measure perceived dif-

ficulty, perceived learning, and satisfaction.  

Learner satisfaction is an important outcome 

of a good learning experience and has been 

employed in both an academic and a busi-

ness setting to evaluate the effectiveness of 

learning environments (e.g., Alavi, Wheeler, 

and Valacich, 1995; Piccoli, Ahmad, and 

Ives, 2001; Wolfram, 1994).  In this con-

text, satisfaction has been described as a 

sense of accomplishment felt by a learner 

when they reach the end of a learning event 

and feel that the learning environment 

helped to facilitate information processing 

resulting in successful comprehension out-

comes (Keller, 1987; Song and Keller, 

2001).  In this study, students were asked 

to rate their level of satisfaction with using 

the multimedia environment.   

 

Perceived difficulty was measured in order to 

gain insight into the amount of mental effort 

that student’s felt it took to perform a task.  

Mental effort refers to the amount of capaci-

ty that an individual allocates to meet in-

structional demands and is considered to be 

an indicator of cognitive load (Paas, 1992).  

Prior research has illustrated that an in-

crease in cognitive load can reduce perfor-

mance and learning (Bannert, 2002; Sweller 

et al., 1998).  In this study, students were 

asked to rate the difficulty of the homework 

assignment they were given following the 

multimedia tutorial.   

 

 “Perceived learning is defined as changes in 

the learner’s perceptions of skill and know-

ledge levels before and after the learning 

experience” (Alavi, Marakas, and Yoo, 2002, 

p.406). Prior research also supports the no-

tion of using perceived learning as a meas-

ure of learning effectiveness.  This study 

operationalized perceived learning as the 

difference between self-reported pre and 

post knowledge levels. 

 
We did not develop hypotheses regarding 

the relationships between these variables, 

hence we only present descriptive statistics 

(see Table 2 in Appendix).  Nonetheless, 

there are some interesting findings with re-

spect to the direction of means as they ap-

pear to be somewhat counterintuitive.  Spe-

cifically, as perceived difficulty increases, 

both perceived learning and overall satisfac-

tion with the learning environment positively 

increase.  Rather, one may expect that as 

perceived difficulty increases that perceived 

learning and/or satisfaction may decrease, 

i.e., without any additional learning aids or 

instruction, as the difficulty of concepts in-

crease, the effort that an individual may 

have to expend to acquire the requisite un-

derstanding to complete said task could lead 

to lower relative levels of perceived learning 

and satisfaction with the instruction.  Yet it 

appears from the descriptive data that al-

though the content of the BWA course was 

considered to be rather difficult, students 

were highly satisfied and perceived that they 

learned a lot.  This finding definitely calls for 

the need for further investigation, which is 

discussed in the next section.  Overall, what 

is important to note from this data, is that 

students were very satisfied with the multi-

media delivery method.   

 

5. LIMITATIONS AND FUTURE  

RESEARCH 

 

As this study is more exploratory in nature, 

there are few limitations that need to be ad-

dressed.  In particular, the use of homogen-

ous student subjects can lead to issues re-

garding the generalizability of the results. 
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However, one could argue that this limitation 

is negated because this research examines a 

pedagogical technique that directly affects 

and applies to students.  Second, our study 

was cross-sectional and can in no way pre-

dict students’ attitudes towards this type of 

learning environment if they were required 

to use it on a regular basis or if it was some-

thing that was integrated into multiple 

courses.  Third, some of the faculty percep-

tions would be a non-issue if one decided to 

purchase a commercial, off-the-shelf tutorial 

product rather than create one’s own.  In 

some cases, however, off-the-shelf products 

do not meet the needs of a particular course 

or do not even exist for certain subject 

areas.  Finally, we examined the multimedia 

delivery of two very different subject areas 

with what appear to be varying levels of dif-

ficulty.  However, we believe the differences 

found between these two groups definitely 

calls for a need for further research.   

 

Based on the findings from our descriptive 

statistics, it appears that perceived difficulty 

does not negatively influence perceived 

learning and satisfaction.  Although the cur-

rent study merely represents an initial, ex-

ploratory investigation into the utilization of 

multimedia as a learning aid, the results 

nonetheless reveal interesting and unex-

pected relationships between perceived diffi-

culty, perceived learning and overall satis-

faction with the learning environment.  

These results present an opportunity for fu-

ture experimental research – that is, to dis-

entangle the factors leading to higher levels 

of learning and satisfaction in the context of 

higher levels of perceived difficulty.  Fur-

thermore, based on the data collected, it 

would appear that those with little prior 

knowledge may benefit most from this type 

of instructional delivery method, as it ap-

pears to have meaningfully increased their 

level of understanding over those who were 

already familiar with the material.   This also 

lends itself as an area for future investiga-

tion.  It may be that a multimedia delivery 

method is best used when the material is 

perceived as being difficult and/or when one 

has little prior knowledge in a given subject 

area. 

 

6. CONCLUSION 

 

In the education equation, much focus is 

placed on the learner, and rightfully so. 

However, when it comes to pedagogical 

techniques and methods, there are salient 

issues and benefits that should be consi-

dered from a faculty perspective as well.  

Hence, this paper provides a glimpse into 

the perceptions of students and faculty, as 

well as descriptive statistics of perceived 

learning, perceived difficulty and satisfac-

tion, when a multimedia learning component 

is incorporated into a course.  Through our 

experience with using streaming video as a 

means to supplement or replace the transfer 

of procedural knowledge we hope others are 

able to see the ultimate benefit of imple-

menting this type of technology in the class-

room as well as possible factors to consider 

which might undermine the meaningful out-

comes of technology-mediated learning. 

 

We found that creating tutorials using 

streaming video provided benefits to stu-

dents in the form of greater satisfaction with 

the learning environment, a greater under-

standing of the material, as well as a reduc-

tion in the amount of effort required to com-

plete a homework assignment.  Additionally, 

our findings appear to reveal a relationship 

between perceived learning, perceived diffi-

culty, and satisfaction that warrants further 

investigation.  From a faculty perspective, 

we experienced a marked reduction in visits 

from students who required additional expo-

sure to previously covered material, freeing 

up resources that could instead be used for 

pursuing scholarly or service-oriented en-

deavors.  Moreover, we experienced a de-

crease in prep time during subsequent 

semesters and seamless portability to online 

learning contexts.  While there are a few 

drawbacks to implementing a multimedia 

component into a course, such as the initial 

investment in creating the videos as well as 

the reliance on technology, we believe the 

benefits significantly outweigh the draw-

backs and hope our experience will encour-

age others to consider using streaming video 

as a complementary teaching tool. 
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Appendix 

 
Table 1: Summary of Student Responses 

 MIS 

n=88 

BWA 

n=21 

OVERALL 

N=109 

Compared to a traditional, face-to-face, lab-

type setting: 

Percent 

Yes 

Percent 

Yes 

Percent 

Yes 

Were you more satisfied with the multimedia de-

livery method? 
95.4% 90.5% 94.5% 

Did the multimedia delivery method increase 

your level of interest in the material? 
54.5% 90.5% 61.5% 

Did the multimedia delivery method increase 

your level of understanding in the material? 
83.0% 100% 86.2% 

Did the multimedia delivery method make com-

pleting the homework assignment easier? 
84.1% 95.2% 86.2% 

 

 
Table 2: Means and Standard Deviations 

VARIABLE MIS BWA OVERALL 

Perceived Difficulty 
M=2.74 

SD=1.20 

M=3.91 

SD=1.20 

M=2.94 

SD=1.27 

Perceived Learning  

(Post Know – Pre 

Know) 

M=1.08 

SD=.93 

M=4.00 

SD=1.14 

M=1.59 

SD=1.47 

Satisfaction 
M=5.90 

SD=.89 

M=6.54 

SD=.35 

M=6.01 

SD=.86 
All items were measured on a seven-point Likert-type scale.  
The items for perceived difficulty and satisfaction were anc-
hored by strongly disagree (1) and strongly agree (7), where 
a higher rating indicated an increase in perceived difficulty or 
an increase in satisfaction respectively.  The items for pre and 
post knowledge were anchored by none (1) and extensive 
(7), where a higher rating indicated more knowledge. 
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