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Significant investments in time, 
money, and effort go into devel-
oping and applying technology 

to improve teaching and learning.1 As 
universities pursue such projects, they 
must determine the impact and value of 
technology for student learning.

During the past decade, funds spent 
on technology for educational purposes 
have tripled throughout the United 
States.2 Determining a hard return on 
investment (ROI) for the time and 
money spent to improve education is 
difficult, however. Institutions should 
also measure the value on investment 
(VOI) that their funds and efforts yield.3 
In the study of faculty and their tech-
nology projects at Brigham Young 
University (BYU) described here, we 
emphasized VOI in terms of intrinsic 
factors such as satisfaction with the use 
of technology, increased productivity, 
and frequency of technology use.

Background
The Center for Teaching and Learning 

(CTL), formerly the Center for Instruc-
tional Design at BYU, partners with fac-
ulty to help improve teaching and learn-
ing. The CTL currently supports a broad 
range of faculty projects to maintain and 
improve on-campus instruction. It has 
more than 35 full-time employees and 
approximately 115 student employees.

Each year personnel at the CTL com-
plete more than 180 large- and small-
scale technology projects, expending 
a considerable amount of money and 
thousands of hours of labor to help 
faculty improve teaching and learning. 
Measuring the projects’ impact is often 
neglected, however. The study described 
here began when administrators at BYU 
wanted to learn how the CTL could 
better serve faculty and students and 
best use the funds allocated to teach-
ing and learning with technology. They 
felt the way to do this was to examine 
the impact of small- versus large-scale 
technology projects in terms of cost, 
value, and satisfaction.

Methodology
This study focused on 600 faculty who 

worked with the CTL on projects between 
2003 and 2006. These individuals were 
sorted by seven project types and further 
subdivided into three discipline-related 
groups based on their college affiliation. 
A random stratified sample was drawn, 
and three faculty were selected from 
each of the 27 subgroups identified for 
in-depth interviews. We conducted 63 
faculty interviews and administered a 
follow-up survey completed by 46 fac-
ulty (73 percent). Participants answered 
several questions related to how they 
valued their projects. Our research 
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focused primarily on the findings from 
the faculty survey.

Research Context
For the purpose of this study, we 

define large-scale projects as typically 
requiring more than 50 hours of work 
by the CTL and small-scale projects as 
requiring less than 50 hours of work. 
In addition, small-scale projects usu-
ally cost less than $20,000 (although 
some can cost up to $40,000). Large-
scale projects range from $40,000 to 
$60,000, although some have cost as 
much as $250,000.

Large- and small-scale projects are 
both important to faculty, and one 
type is not necessarily more successful 
than the other. The distinction between 
large- and small-scale projects is made 
in this study because the CTL contains 
two production entities and divisions of 
labor within those entities. For example, 
one entity at the CTL, the Teaching and 
Learning Lab (TLL), is staffed by stu-
dent employees who only work on small 
projects—those whose scope lies within 
the resources available at the time (such 
as student skills and project loads) and 
that are relevant to the CTL’s mission. 
The other entity consists of the CTL 
administrative personnel, who primar-
ily work on large-scale projects requiring 
extensive design, documentation, pro-

totyping, production, and evaluation.
The primary criteria for accepting a 

project concept proposal are project 
scope, resources, and schedule. The 
proposal review process includes esti-
mates about the number of students and 
courses affected and judgments about 
project validity and usefulness. Projects 
are also prioritized in terms of need and 
the success of a working prototype.

Large-scale projects are typically 
designed for frequent use in the class-
room and to impact a large number of 
students. Small-scale projects are used 
less frequently and typically impact 
fewer students.

Large-scale projects include Com-
mittee for Instructional and Media Arts 
(CIMA) and Faculty Fellowship projects. 
The CTL works with faculty to create 
CIMA projects that help solve instruc-
tional problems and enhance high-en-
rollment undergraduate courses. The 
projects’ design must include significant 
cost savings and/or improve students’ 
understanding of the subject matter. 
One CIMA project is Brain Develop-
ment, an interactive CD-ROM that 
helps students understand and follow 
the developmental stages of the embry-
onic human brain.

A Faculty Fellowship is a one-year 
program in which a select group of 
faculty analyze their teaching and tech-

nology use and then create individual 
projects to improve student learning. 
The Psychometric Statistics Web site—
one example of a Faculty Fellowship 
project—contains interactive lessons 
that give students a greater understand-
ing of how to use graphics, text, sound 
bites, and bivariate statistics in psycho-
logical testing.

Small-scale projects include mini proj-
ects, personal technology training, and 
TLL sessions. Mini projects are created 
by student employees who work up to 
50 hours on each project. An example 
of a mini project, the EV-1 Transmission 
Animation, shows students how a vehi-
cle transmission works through multiple 
views of a transmission in motion.

Personal technology training sessions 
provide faculty with the opportunity to 
scope, design, and begin to develop an 
instructional media project. In half a 
day, faculty receive hands-on, person-
alized attention as they learn how to 
incorporate an instructional element of 
technology into their classes.

The TLL provides support for faculty 
who come to the CTL for help with 
CD-R archiving/burning, digital imag-
ing, digital video/audio, and interactive 
multimedia (Flash, QuickTime, Black-
board, and PowerPoint).

The CTL also works with academic 
departments at BYU to develop 
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university courses for independent 
study. Finally, technology innovators 
are faculty who use technology for 
teaching without CTL assistance. They 
typically invest under 50 hours of effort 
into a project.

Findings
This research focused on three major 

findings dealing with the cost versus 
impact on teaching and learning when 
comparing small and large projects:
1. Value, satisfaction, and time savings 

faculty perceive from completing a 
project

2. Frequency with which faculty use 
their projects

3. How faculty evaluate the impact of 
the projects on student learning

Value, Satisfaction, and Time 
Savings Faculty Perceive

Faculty were asked to compare the 
value they received from completing a 
technology project with the time they 
invested (see Figure 1). Of faculty work-
ing on large-scale projects, 92 percent felt 
the value exceeded the effort expended, 
compared to 71 percent of faculty work-
ing on small-scale projects.

Ratings for independent study (IS in 
the figure; 29 percent) and technol-
ogy innovators (TI in the figure; 57 
percent) in the “other” category were 
both significantly lower than the CTL 
large- and small-scale project catego-
ries. Interview data helped explain 
why: The independent study faculty 
reported that often the course devel-
opment takes too much time—they 
do not have enough interaction with 
their students. We conclude that low 
rating scores from independent study 
faculty do not necessarily pertain to 
developmental project work; rather, 
they can be attributed to the nature of 
independent study at BYU.

In addition to faculty perceiving 
greater value from large-scale projects, 
their overall satisfaction level was on 
average about 10 percent higher than 
faculty who completed small-scale proj-
ects. Faculty in the tech training (TT) 
category were significantly less satisfied 
(by as much as 60 percent) with the 
outcomes of their experiences.

In terms of faculty reporting that 
their projects saved them time, small-
scale projects ranked higher than 
large-scale projects by 15 percent on 
average. Although small-scale projects 
ranked higher in productivity, some 
small-scale projects are designed for 
pedagogical or strategic purposes and 
some large-scale projects are designed 
for tactical purposes. It is also signifi-
cant to note that Faculty Fellowship 
participants had the lowest score by 
far in this category, with only one 
project out of seven reporting their 
projects saved them time (see Figure 
1). Although this percentage is quite 
low, the primary purpose for such proj-
ects was not to increase productivity 
but rather to enable Faculty Fellows 
to teach concepts that they could not 
teach before, or to enhance aspects of 
their teaching material.

The Frequency with Which 
Faculty Use Their Projects

Another measure of a project’s value 
is how regularly faculty use it in their 
classes. Some faculty projects were 
designed to be used once or twice 
throughout a semester, while others 
were designed to be used nearly every 
day. For example, the Virtual Audiom-
eter, a simulation designed to allow stu-
dents to practice giving hearing tests to 
“virtual patients,” is used nearly every 
day in audiology and speech language 
pathology classrooms. Another faculty 

member wanted a way to help students 
understand how a microphone works, 
so an animation was created to show 
sound waves and how they are affected 
by the microphone’s diaphragm. The 
animation is shown only once or twice 
each semester, and the students grasp 
the concepts quickly.

Faculty who completed large-scale 
projects had a tendency to use their 
projects more frequently than faculty 
who completed small-scale projects (see 
Figure 2). On average, large-scale proj-
ects were used daily or weekly 69 percent 
of the time, while small-scale projects 
were used daily or weekly only 24 per-
cent of the time. Large-scale projects 
were typically an integral part of each 
faculty’s course, whereas small-scale 
projects typically were used between 
one and several times throughout the 
semester to demonstrate a key point or 
a section of a lesson.

Another finding of interest is the large 
number of projects never used. One of 
seven Faculty Fellows reported that they 
never used their projects, and an average 
of 18 percent of faculty who completed 
small-scale projects reported that they 
never used the product or service pro-
vided by the CTL.

Evaluating the Impact of 
Projects on Student Learning

One of the survey questions addressed 
how faculty measured the impact of 
their projects on student learning (see 

Figure 1
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Figure 3). Faculty responded to the state-
ment “I know that my technology proj-
ect has had an impact on my students 
because…” by selecting one or more 
of the options provided. Seven options 
were grouped into the following three 
categories for reporting:
■ Direct measures—some measurable 

form of data, or obvious improvement 
in test scores or grades4

■ Indirect measures—informal student 
comments or student evaluations, or 
faculty perceptions of impact on stu-
dents 

■ No measures—no form of evaluation 
conducted, or faculty uncertain about 
impact

The majority of faculty reported using 
technology for pedagogical purposes, 
but more than one-third of the faculty 
engaged in small-scale projects have not 
conducted any form of evaluation on 
their projects or technology use. BYU 
does evaluations on each course every 
semester, but not specifically on tech-
nology use.

Although 74 percent of faculty used 
the projects they completed, many did 
not see direct evaluation as a high pri-
ority. Figure 3 shows that faculty pre-
dominantly employ indirect measures 
to assess the impact of their projects 
(across all categories of projects except 
TLL). Faculty who completed small-scale 

projects were less likely (35 percent) 
than faculty who completed large-scale 
projects to conduct any form of evalu-
ation or were unsure about the impact 
of their projects on student learning. In 
comparison, none of the faculty who 
completed a large-scale project said that 
they were unsure whether their technol-
ogy project had any impact on their 
students. Technology innovators were 
17 percent more likely than any other 
group to report that they had not con-
ducted any evaluation or were unsure 
about the impact of their projects.

These findings will help BYU admin-
istrators better understand how to 
facilitate the type of technology proj-
ects faculty should use to achieve the 
greatest impact on student learning. The 
findings also support considering VOI 
when determining resource allocation 
and technology support.

Discussion
Overall, faculty who completed either 

large- or small-scale technology projects 
reported positive experiences. The fact 
that large-scale projects were viewed by 
participants as having a higher value-to-
cost ratio doesn’t undermine the impor-
tance of the small-scale projects, which 
were also viewed favorably by faculty. 
In essence, faculty perception of value 
increased when they felt they received 
a proportionally larger output (greater 
benefit) for their investment of time.

The small-scale projects tended to 
provide more time savings for fac-
ulty, which might represent a focus on 
productivity over pedagogy.5 Faculty 
should not dismiss the idea of small 
projects—multiple faculty could have 
useful small-scale projects created for 
the same amount of time and money 
needed to benefit one or two faculty 
who create large-scale projects. The deci-
sion should be based on faculty needs 
and the available funds.

Interestingly, 100 percent of the tech-
nology innovators reported using their 
projects at least weekly. Instructional 
design consultants at the CTL selected 
these individuals from faculty they con-
sidered innovative users of technology. 
Faculty Fellows and tech trainers were 
the only other categories that came close 
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to such frequent use of their projects, 
reporting 85 and 80 percent use on a 
daily or weekly basis, respectively.

After receiving the data from the 
surveys, we were pleasantly surprised—
and concerned—to find the technol-
ogy innovators using their projects so 
much more frequently than everyone 
else. In talking with these individuals, 
we learned that some of them were 
using the latest technologies for teach-
ing and learning in their classrooms. 
Of the other faculty, most considered 
themselves to be technology innovators 
if they used PowerPoint, Excel spread-
sheets, Blackboard, e-mail, or video clips 
to increase productivity.

Many of the faculty who completed 
small- and large-scale projects at the CTL 
also used common technologies just as 
frequently in their classrooms; however, 
they were interviewed primarily on their 
technology projects rather than their use 
of additional technologies. Conversely, 
since the technology innovators were 
not working on technology projects, 
they were asked the same questions as 
the rest of the respondents. Instead of 
applying their experience to a project, 
they were asked to apply their experi-
ence to their general use of technology, 
which included low-threshold tech-
nologies such as PowerPoint and Excel. 
Therefore, the frequency with which 
they used these low-threshold tech-
nologies might be approximately the 
same as the rest of the faculty, although 
the frequency with which faculty use 
their technology projects is less. This 

is speculation, of course, as the 
faculty who completed large-scale 
projects were not interviewed on 
this aspect of technology use.

The technology innovators 
reported that they used technol-
ogy primarily to increase produc-
tivity in their classrooms. They 
used Blackboard as an integral 
part of each class, for example, to 
store information and grant stu-
dents access to content including 
syllabi, course documents, and 
grades. One technology innova-
tor commented:
So mostly I am using Blackboard. 

The syllabus is on Blackboard, all the 
documents they would need, all the 
PowerPoints, all the course reserve 
readings. Blackboard is an integral 
part of the students’ experience in 
the classes.
The frequency with which faculty 

used their projects correlates with their 
reasons for using technology. From the 
interviews, the most common responses 
faculty gave for using their projects 
can be grouped into four categories, as 
shown in Table 1. The table also provides 
examples of how faculty use technology 
in each of the categories.

Of the four reasons listed in Table 1 
for faculty to use technology, pedagogy/
learning was the most common motive 

mentioned. Although the technology 
innovators primarily used technology to 
increase productivity, they only account 
for 23 percent of the faculty interviewed. 
During the interviews and in the sur-
veys, faculty often commented that they 
used their projects to improve pedagogy 
rather than for purposes of productivity 
and convenience. Furthermore, every 
faculty member who completed a CIMA 
project reported that using their projects 
allowed them to teach concepts that 
they could not teach before.

One faculty member who completed 
a CIMA project worked with personnel 
at the CTL to create a simulation called 
Mammalian Neurons. The simulation 
allowed students to perform intricate 
physiology experiments that would not 
have been possible without the use of 
very expensive equipment. The faculty 
member who worked on this project 
noted:

Student demand for the course 
increased so greatly that it became 
quite impractical to use live animals 
anymore, and so we were looking for 
some way to replace that and add 
experiments so they could learn the 
same concepts and have some lab 
experience without the high costs. 
Right now we have about 1,500 
students going through the lab every 
week, so it would just be impossible 

Table 1

Reasons Faculty Use Technology

Reasons to Use Technology Examples of Technology Use

Pedagogy/Learning Faculty use technology to teach new concepts 
or skills, enhance learning, elicit discussion, and 
improve test scores.

Efficiency/Productivity Technology helps faculty pace themselves with 
their lectures, become organized, and free up time 
for themselves or students.

Access/Convenience Faculty use technology to provide students with 
material they can use outside the classroom, enable 
students to receive material if they missed class, 
and store classroom material for student access on 
demand.

Sociality/Connectedness Technology enables faculty to connect with 
students, gain prestige, recruit students to their 
programs, and meet requests from the administra-
tion to use  technology.
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to use our former method. The 
finished product has worked very 
well, and we are very, very pleased.
Along with using technology to teach 

new concepts, faculty also reported they 
frequently used technology for addi-
tional pedagogical reasons, including to 
enhance learning. In fact, 63 percent of 
the Faculty Fellows reported that their 
primary purpose for using their technol-
ogy projects was to enhance their mate-
rial, not to increase productivity.

One Faculty Fellow worked with the 
CTL to create interactive video simula-
tions to help her students gain a greater 
understanding of why businesses oper-
ate the way they do throughout the 
world. She explained:

The use of technology is magic 
because I am able to transport my 
students to Vietnam and actually 
have an awareness experience, 
similar to being there without ever 
having to get on the plane. We 
can do that in an hour and twenty 
minutes. Obviously it is not the 
same depth of experience that a 
student would have in Asia, but it 
is more like it than any other way 
I have been able to accomplish in 
the classroom.
Of the faculty who completed either a 

large- or small-scale project, 26 percent 
said they never used their projects or 
the training they received from a tech 
training session. Responses from the 
qualitative data provide four primary 
reasons why faculty never used their 
projects, as follows:
■ Faculty received a new teaching 

assignment
■ Project contained errors
■ Faculty feared receiving low student 

evaluations
■ Project was not complete

Two of these responses (errors in 
the project and incomplete projects) 
relate to work performed by the CTL. 
Three of the four responses faculty pro-
vided for not using their projects were 
beyond their control. We consider each 
in turn.

New Teaching Assignment
Many faculty were enthusiastic about 

working with the CTL on a project. 

However, a common topic of con-
versation for these faculty was that 
before or shortly after the project 
was complete, they received new 
teaching assignments. For exam-
ple, one person who completed 
a Faculty Fellowship received an 
assignment to teach a different 
class as soon as his project was 
complete. He never used the mate-
rials created for the original class. 
When asked if the faculty member 
assigned in his place was using 
the materials, he responded as 
follows:

No one else has taught it the way 
I have taught it. I’d been teaching the 
course, and then I wasn’t teaching 
the course. The College of Religious 
Education encouraged me to develop 
this curricula, and they wanted to 
use it for other classes as well, but 
then with my change of assignment, 
it just sort of ran into a mud hole 
and didn’t go any further.

Errors in Project
Another common reason faculty did 

not use their projects was small errors 
or glitches. Some errors were not discov-
ered until the faculty member attempted 
to use the project in class. One faculty 
member shared her experience with 
errors in her project:

We met often, and I would evaluate 
the work that was being done, and 
then the final product was given 
to a student [employee] who was 
different from the students that I 
started with, and he was trying to 
finish things up and I guess move on 
with his life. So he e-mailed me the 
product … and I was so grateful I just 
kind of briefly looked at it tucked it 
away, and I didn’t have time to look 
at it again. And then the other day I 
pulled it up to use, and I am afraid 
that I should have worked with him 
some more. He was willing at that 
time; he said, “Have a look at it.” 
I didn’t get back to him, but it is 
riddled with errors.
In the majority of instances in which 

faculty could not use their projects for a 
period of time, CTL personnel knew of 
the glitches and began fixing the errors 

to enable faculty and students to use 
the projects.

Fear of Low Student Evaluations
One faculty member who completed 

a Faculty Fellowship had a compelling 
reason never to use the project that she 
completed with the CTL—fear of receiv-
ing low student evaluations:

The specific problem or project that 
we were working on was something 
that would be helpful for me had I 
continued to teach using that type 
of methodology. What I have run up 
against is that students balk at that, 
and as a junior faculty member I have 
to pay attention because of course 
evaluations and things like that.

Incomplete Project
According to the interviews, faculty 

have high regard for full-time personnel 
at the CTL. Faculty often mentioned 
how nice it was to work with such a 
dedicated, creative, and hard-working 
group of individuals. The problem with 
lack of follow-up seems to stem from 
projects handled by student employees 
at the CTL.

Students graduate, move away, or 
accept a new position. Occasionally, 
the faculty working with these students 
are not assigned a new student to assist 
them with their projects. Some faculty 
seem to fall through the cracks with 
their projects in such cases.

One faculty member who lost contact 
with the student employee assigned to 
him explained:
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As soon as I get the final product, I 
will talk to the student employee. It 
has been a month now, so something 
must have happened. He must have 
gotten really busy or gotten sick. … 
He has always been really responsive 
until this last month.

Conclusion
Overall, faculty who completed large-

scale projects perceived greater value 
and satisfaction from using their proj-
ects, used them more frequently, and 
were more likely to conduct a direct or 
indirect form of evaluation than faculty 
who completed small-scale projects. 
Much of the cost for the large-scale proj-
ects was shouldered by the institution, 
facilitating projects that in many cases 
never could have been done by faculty 
alone. In addition, faculty were more 
aware of the impact of their projects 
than faculty who created small-scale 
projects, although small-scale projects 
provided a variety of benefits to faculty 
as well. See Table 2 for a comparison of 
the overall significance of large- and 
small-scale projects. Percentages in the 
table correspond with the faculty sur-
vey data.

Only in the category of time savings 
did faculty who completed small-scale 
projects have higher rankings than fac-
ulty who completed large-scale proj-
ects. These results suggest that many 
of the faculty who complete small-scale 
projects use them primarily to improve 
productivity and efficiency in their 
classrooms. Nonetheless, some small-
scale projects aim to improve pedagogy, 
accessibility, and communication with 
students.

A major finding is that a minority of 
project implementers collect direct mea-
sures of the impact on student learning. 

University organizations could facilitate 
direct measurement by making evalua-
tion of each project’s implementation 
and impact on learners a core practice 
and by helping faculty plan and imple-
ment formal evaluations as part of their 
projects.

Far too many projects completed at 
the CTL were never used in the class-
room (see Figure 2). University and 
instructional design personnel might 
want to research whether the projects 
created are actually being used and, if 
not, whether they are incomplete or 
unusable because of errors.

Future research should focus on how 
soon products are implemented after 
completion and how long they remain 
in use. Since a large number of projects 
were never implemented because of stu-
dent employee issues, future research 
could target managing student program-
mers to ensure reliable software devel-
opment and that all projects produced 
are used.

Research could also focus on specific 
aspects of large-scale projects that make 
them so successful. A repeat of this sur-
vey in 6 to 12 months might prove ben-
eficial in looking for similar trends in 
technology use as well as to assess areas 
of improvement.

We offer the following recommenda-
tions:
■ Remember that evaluation is impor-

tant although often neglected. Make 
sure technological projects of all sizes 
are evaluated. Ideally, every project 
should have an element of evaluation 
incorporated into the process.

■ Although large-scale projects seemed 
to yield the greatest value in this study, 
both large- and small-scale projects 
should be considered. Determine 
whether funds should be allocated 

Table 2

Significance of Large- and Small-Scale Projects

Project Size
Overall 
Value

Overall 
Satisfaction

Frequency 
of Use

Time 
Savings Evaluation*

Large scale 92% 92% 69% 38% 100%

Small scale 71% 82% 24% 53% 65%
* Awareness of project impact

toward large-scale projects, which can 
yield great value for a few faculty, or 
to a greater number of faculty to com-
plete small-scale projects, even if the 
perceived value and satisfaction are 
not as high.

■ VOI should be considered in addi-
tion to ROI with faculty projects and 
technology use.
In general, organizations should first 

determine the degree of evaluation per-
formed among faculty who complete 
technology projects. The resulting infor-
mation could inform implementing or 
improving existing evaluation plans and 
influence future project planning and 
funding by demonstrating the VOI of 
technology projects for teaching and 
learning. e
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