
Today’s college students expect to use and to learn
cutting-edge technology during their academic
careers. Nearly 20 percent of all college students

began using a computer between the ages of 5 and 8, 
and all current students participating in the national Pew
Internet Project had begun using the computer by the time
they were 16–18 years old (Jones 2002). In addition, 79 
percent of students agreed or strongly agreed that Internet
use has had a positive impact on their education (Jones
2002). When the University of Washington’s Office of
Educational Assessment administered a survey asking 
students to rate the importance of 17 abilities, the ability 
to work with technology was ranked among the top 5
(Macklin 2001). 

These high expectations indicate that college students
believe learning technologies are integral to their course
work. However, many schools and teachers have not yet
recognized—much less responded to—the new ways that
students communicate, access information, and value tech-
nology (Levin and Arafeh 2002). 

According to the National Research Council’s 
How People Learn: Brain, Mind, Experience, and School, 
effective student learning can occur only when instructors
fully engage their students’ skills, interests, and abilities
and incorporate that awareness into their teaching practices
(Bransford, Brown, and Cocking 1999). Therefore, to
enhance student learning, the discrepancy between the
expectations of students and actual teacher integration of
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technology into the classroom must be resolved. This requires
a shift from a teacher-centered model, in which instructors
exclusively transmit knowledge, to a learner-centered
model. A learner-centered approach begins with what 
learners bring to the setting—their cultural practices and
beliefs as well as knowledge of academic content—and
the use of this information to construct new knowledge
(Bransford, Brown, and Cocking 1999). 

Developing a learning-centered learning environment is
a challenge. Teachers do not always share the life experiences
of their students and research that focuses on student life
experiences is relatively recent and scarce (Nieto 1994). 
As a result, many faculty have difficulty incorporating the
knowledge and technical abilities that students already
have with the requirements of the curriculum (Bransford,
Brown, and Cocking 1999). 

In response to this challenge, the Program for Educational
Transformation Through Technology (PETTT), a research
group at the University of Washington, conducted a study
called Listening to the Learner. This study explored student
desires to use technology in their course work, faculty 
integration of technology-based educational approaches,
and barriers to technology adoption. The findings were then
synthesized to plan curricula that integrate educational
technology.

The purpose of this exploration was to develop 
recommendations designed to assist in curriculum planning
that will integrate educational technology, but it also was to
align support and services for technology adoption to meet
the needs of teachers and learners and to inform the design
and development of technologies used in higher education. 

Study Methods

Through focus groups, approximately 100 students and 
faculty participated in this qualitative multidisciplinary study.
To allow the ultimate consumers of our educational effort
to guide this study, Listening to the Learner adopted a
value-sensitive design by enrolling three students in a two-
quarter undergraduate research course. By the 
completion of this course, students had learned the basics of
research design, articulated research questions, developed
content for focus groups, and led the student discussions. 

Members of PETTT’s research team conducted focus
groups with both faculty and student groups. The content
of these discussions was developed from two sources.
First, the research team investigated in greater depth the

findings from the faculty survey on educational technology
administered in 2001 on the University of Washington 
campus. This survey aimed to gain an understanding of
how faculty are actually using educational technologies in
the classroom and provided dynamic data to explore further
in focus groups. Second, the research team asked the
same questions in the student focus groups and in the 
faculty focus groups.   

By conducting student and faculty focus groups, PETTT
considered the needs of the university community as a whole.
This resulted in a more comprehensive understanding of
the perceptions and expectations of educational technology
on campus. 

Analysis of the data included the identification of
emergent themes and patterns in the focus groups, which
provided a systematic and objective means to make valid
inferences from verbal, visual, or written data. 

The research design has limitations. There were a small
number of self-selected focus group participants. Therefore,
the participants may not have been a representative sample
of the entire undergraduate and faculty population at the
university. Furthermore, those students who did not select
to participate in this study may not be inclined to learn with
educational technology. These limitations may have resulted
in skewed data toward planning curricula that meets the
preferred learning methods of those students who are
“tech-savvy.”  

Students’ Expectations of Technologies
in Course Work

Throughout the focus groups, students noted that they
expect a university education to include the use and
instruction of important technologies in academic and
nonacademic settings. Additionally, students expressed
concerns that the present level of technology integration
does not reflect this expectation. When students were
asked to articulate what specific technologies they would
like to have integrated into their educational experience,
the following tools were discussed.  

Course Web sites. Students defined course Web sites
as extremely useful tools in their academic careers. Many
students wanted to have Web sites mandatory for all
courses at the university because they not only provide a
central location to easily access information but also are
successful in strengthening and clarifying content presented
in lectures. Those professors who provided a course Web
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site were viewed as having a more active interest in 
student learning. 

In addition, students identified the basic components
that should be included in the mandatory course Web sites.
The desired components included anonymous feedback,
homework solutions, grades/grading criteria, discussion
boards, and links to undergraduate research opportunities. 

Microsoft PowerPoint. Students asserted that
PowerPoint is an educational technology that should be
integrated into courses when appropriate. They felt it enhanced
their learning by providing visual demonstrations of difficult
concepts and by helping them focus on the content of 
lectures and understand the organization of lecture topics. 

When PowerPoint is used ineffectively, students
reported that they tended to disengage from the lecture.
Ineffective uses, as defined by students, included content
that is “word-for-word” from what will be discussed in 
lecture, a lack of software proficiency among instructors,
and slides that are difficult to read.

Discussion boards. Students stated that an integral
part of understanding course concepts is collaboration with
peers. Students reported that discussion boards, a learning
technology that allows participants to discuss course topics
online, respond to each other’s comments, and share
ideas, are being utilized to facilitate this collaboration,
enhancing communication both from student-to-student
and student-to-instructor perspectives. Furthermore, 
students appreciate this tool for its ability to provide a 
highly organized, timely, and easily accessible manner to
gather information. These benefits have resulted in helping
students explicitly request that discussion boards be 
incorporated into every course at the university.

E-mail. Students also stated that they prefer e-mail as
the primary mode of communication between students,
professors, and teaching assistants. Reasons given by 
students for this preference included its ability to archive and
organize messages, the convenience of asking questions
without attending office hours, and the ability to disseminate
information from one person to an entire listserv. 

Web-based research. The Web was reported by 
students as a technology used to create connections
between course content and real-world applications.

Students described researching on the Web to be 
convenient, often eliminating the need to physically visit
the library. Students also described this technology as a
tool useful to research future career opportunities.

Additional Technologies Students Use

Both students and faculty thought that PowerPoint, 
discussion boards, e-mail, and Web-based research were
vital technologies for higher education. However, students
also wanted to have additional educational technologies
incorporated into their course work that were not
addressed by faculty.    

Instant messaging. Students stated that they are
widely using instant messaging, which is creating a new
social context for learning. Students thought this tool 
was helpful because it facilitated collaboration between
peers and allowed questions about course content to be
answered in real time. Instructors in the focus groups did
not discuss this technology being utilized in the university
community. 

Microsoft Excel. Students felt that Excel is an 
educational technology that is valuable to integrate into
their academic experience. Students described Excel as a
tool that enhances their learning by providing meaningful
images of what numbers are expressing. 

Video clips. Some students use video clips in 
conjunction with lecture material to reinforce information
presented in class. Students described video clips as an
educational technology that creates bridges between the
knowledge provided in course work with larger societal
concepts (e.g., how mass media has conveyed historical
events versus what is being read in history courses).
According to one undergraduate student, “Video clips connect
the real world, what’s going on in today’s business or society,
with what we’re learning in class. Then you don’t think you’re
wasting time in school while the world is passing you by.”

Students’ Preferred Instructional Methods

Students articulated a preference to learn technology where
they can receive instruction and help on a one-on-one basis,
in a smaller setting, and within the context of a class.
Students also want an environment in which they can gain
hands-on experience combined with visual and verbal prompts.
Independent learners described a desire to learn how to
use technology on their own time with a handout. 
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Students also described a preference to learn technologies
by repetition, first developing fundamental skills and then
building on this knowledge to complete more advanced
tasks utilizing technology. They expressed frustrations with
technical assignments that required advanced skills when
they have not yet mastered the more basic skills. Students
requested that they be notified early in the course of projects
that require advanced technical skills so they can develop
the basic skills necessary to complete the assignment.

Students want instruction in technological skills to be
competitive in their future careers. Unfortunately, students
did not demonstrate an awareness of the present resources
available to them. They believe they need greater resources
and easier access to assistance on how to effectively use
technologies campuswide. 

Faculty Barriers to Integration 
of Technology 

When we conducted faculty focus groups to gain an under-
standing of the entire university community’s expectations
of technology, we found that faculty recognized students’
expectations to have technology integrated into their 
educational experience. 

Faculty stated that they are incorporating educational
technology into their curricula largely because of student
expectations and their belief that technology is here to
stay. However, faculty identified many barriers preventing
the adoption of educational technology, including lack of
skills on the part of the faculty, lack of resources, and 
lack of time. The faculty want the university’s support to
overcome these barriers. 

Self-perceived efficacy. One of the greatest barriers
instructors discussed to using technology is their 
self-perceived efficacy with the tools. Instructors in the
focus groups stated their students’ skills far surpass their
own and expressed a desire to close this gap. One faculty
member shared this concept explicitly: “I’m feeling like a
Pony Express rider when the telegraph came along.” 

Many faculty noted that they would like to have 
individuals come to their offices to demonstrate technical
skills on their own equipment. Faculty would like to have
those individuals not only be competent with the technical
aspects of the tools but also be able to assist them in
aligning the technology with their pedagogical needs. 

As one faculty member summarized, “We need more
people who really are experts, not just in the computers
and the software, but in the kind of academic applications
and problems that we deal with as opposed to industry or
private business.”

Lack of equipment. A lack of equipment available
from the university was another barrier to technology 
adoption for faculty. Instructors described frustrations with
the lack of technology in their teaching environment and
noted that although the newer buildings were a step in 
the right direction, the majority of classrooms were not
adequately furnished. 

Specific tools defined by faculty as needed in the
classroom included projectors, laptops, in-class Internet
access for students, and a podium with advanced technological
capabilities. These findings were also supported in the faculty
survey investigating the use of learning technologies on the
University of Washington campus. When faculty were asked
to rank their most preferred technology available in the
classroom, 43 percent of the respondents described 
classroom overheads as the most preferred technology 
followed by multimedia computer projectors (37 percent),
laptop hookups (17 percent), and VCRs (3 percent). 

Culture of educational technology. Faculty described
the culture surrounding educational technology as another
barrier to its adoption. They stated that the university’s
present culture of appropriate educational technology use
is still in its nascent form. The perceived wide variation of
technological abilities among faculty members in the same
department sometimes hindered communication between
instructors. Faculty expressed concerns that they are not 
at the same level of integration as their colleagues and
described communication between instructors about 
technology to be strained because of the wide range of
technical abilities in their community. 

Lack of time. Many instructors did not want to learn
how to use technology because of the time that it requires.
However, these faculty members still recognized student
expectations to use technology in their course work. 
They were greatly relieved to delegate technology-related
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tasks to the libraries, departmental Web managers, 
classroom support services, or other similar technical 
support staff. By delegating an unfamiliar technology task
to someone else, instructors had increased time to focus
on the content of their courses. 

Integration of Educational Technologies

When looking at our data, we found a large discrepancy
between students’ expectations that educational technologies
be incorporated into their course work and the actual faculty
integration of these tools into the curricula. With the goals
of meeting student desires to have technology in their 
education and assisting faculty in adopting a learner-centered
environment, we developed and implemented several 
recommendations.

Educational technologies. Our findings indicate that
students feel that PowerPoint, discussion boards, e-mail,
Web-based research, instant messaging, Excel, and video
clips enhance their learning. Considering the many powerful
student-defined advantages to these technologies and the
enduring challenge to implement learner-centered design,
we recommend instructors aim to integrate these particular
technologies into their curricula.  

Building blocks. To facilitate a smooth integration of
educational technology into a curriculum, we recommend
that technologically oriented assignments build on one
another. Students are frustrated when faculty assume they
are proficient with advanced technologies. As a result,
when faculty plan their curricula, they may wish to consider
presenting and instructing students how to use technology
in a progressive manner. For instance, if students are
expected to create their own Web site by the end of the
quarter, instructors may want to assign homework 
throughout the course to go through the process of Web
site development step by step. 

Basic technology course. In our study, students
described a need to learn how to effectively use technology
before graduation. However, when we begin to investigate
this desire from a holistic perspective, there are clearly
many distinct barriers preventing faculty from teaching 
students how to use technology before graduation. In
response to these barriers, we recommend that universities
and colleges require students to enroll in a course teaching
basic technical skills. This technology course would aim to
ensure that all university and college graduates have a 
minimum capability to utilize technology effectively and 
efficiently in their future careers.

This course could be instituted in a variety of ways.
Universities and colleges could develop linked courses
teaching students the required technical skills for particular
courses. For example, if students are required to create a
Web site by the end of a class, the university or college
could provide an online course teaching students how to use
the software required for the creation of a Web site. Institutions
may also consider offering one-credit technology labs for 
students to take in conjunction with courses when appropriate.
These responses will shift learning how to use required
technologies outside of the faculty’s limited class time. 

Development of Educational
Technologies

Educational technology development is an iterative process.
Research is conducted in and around the uses and perceptions
of technology, and this information is subsequently used to
inform the design and development of the tools. Throughout
the Listening to the Learner study, students and faculty
provided valuable feedback about various educational 
technologies used at the university, which resulted in the
following recommendations aimed at enhancing educational
technologies. 

Course Web sites. Students stated that the content
and design of course Web sites should be consistent.
Furthermore, specific components that they defined as
helpful to their educational experience included anonymous
feedback, homework solutions, grades/grading criteria, links
to undergraduate research opportunities, and discussion
boards. We recommend providing simple prompts in
course Web site management software to assist faculty in
the integration of these components into their Web sites. 

Instant messaging. We recommend universities and
colleges research how students use instant messaging for
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academic purposes. Once the uses of this technology 
are better understood, developers may wish to consider
integrating instant messaging software into educational
technology suites. 

Organization of Technology Support

Our findings indicate that a reorganization of technology
support is necessary for the smooth adoption of technology
into higher education. This reorganization has three focal
points: the culture surrounding technology, educational
resources, and technical equipment available in the classroom. 

Culture surrounding technology. Technology adoption
can thrive only in a culture that supports it. Yet, in our
research, we discovered that faculty describe the culture
and support surrounding educational technology to vary
widely. One reason for this variation is that teaching is
sometimes an isolating experience, which can inhibit 
dialogue about technology among faculty members. As 
a result, we recommend implementing new modes of
communication among departmental colleagues that
address the integration of technology into their curricula.
This will facilitate a culture where educational technology 
is openly discussed. 

• Departmental Web sites are an effective medium 
to facilitate faculty communication. We recommend
providing links on these sites to concrete examples
demonstrating how individuals in a department are 
utilizing learning technologies.

• Personal profiles on Web sites provide faculty 
an opportunity to communicate and share their 
experiences with technology. We recommend 
providing instructors an opportunity to create 
personal profiles to share with colleagues. 

• Informal events that bring knowledge builders 
together to reflect on educational technologies may
increase faculty communication about technology. 
This could be implemented through a monthly informal
discussion such as WebEd, which is a PETTT-hosted
event where faculty and researchers come together 
to share information about educational technologies.
These discussions have proved successful, as the 
new and interesting research and experiences about
technology on campus are disseminated across the
university community. 

• Incentives are the final recommendation to enhance
the culture surrounding technology. We recommend
recognizing faculty that have emerged as leaders of
technology integration during the tenure review
process. This will serve as a formal method to inspire
faculty to adopt technology into their teaching. 

Educational resources. To facilitate a strong 
organization of technical support, colleges and universities
may wish to consider providing increased resources to 
train faculty and students how to use technology.  

Some faculty have found that guided online tutorials
addressing both pedagogical and technical concerns 
surrounding effective uses of technologies in a curriculum
are helpful. We recommend the development and 
implementation of this scalable tool to serve as a support
to faculty in learning and integrating technologies into 
their curricula. 

Students and faculty are often unaware of the existing
educational resources to develop their technical skills.
Therefore, we recommend that resources currently in place
be more effectively advertised. This includes advertising
technology skills workshops in the libraries, on the campus
Web site, and in the university newspaper.

Technical equipment. In our study, faculty identified
the lack of technical equipment available in classrooms 
as a barrier to technology adoption. We recommend that 
university and college communities place a high priority on
providing learning environments where technology is readily
available. This includes providing the four most commonly
desired resources widely across campus classrooms: 
overheads, multimedia, laptop hookups, and VCRs. 

In addition, classrooms that are properly equipped to
accommodate the use of educational technologies need to
be more readily accessible. We recommend achieving this
by developing an easy-to-use database that can identify
available classrooms that meet the technical needs of
instructors.

Faculty Training

Faculty emphasized the importance of using learning 
technologies in a manner that does not separate pedagogy
from technical training. As a result, we recommend that
universities and colleges implement an instructional
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method where individuals assist faculty not only in the
technical aspects of the tools but also in the alignment of
technology with instructors’ pedagogical objectives. 

Consultation. We recommend the development of
consultation services for faculty addressing pedagogy 
and technology. PETTT has successfully developed a 
consultation service and discovered that this method 
of faculty instruction has promoted an integration of 
technology across the university community that innovatively
enhances teaching practices while meeting faculty training
needs.  

Delegation. In our study, there were faculty members
that were not interested in learning how to use technology.
These individuals found great relief in delegating technology
related tasks to others. For this group of instructors, we
recommend raising awareness of the current support 
available to them from the libraries, departmental Web
managers, and classroom support services. 

We also recommend the creation of a new position 
to relieve faculty of the perceived burden of learning how
to use technology: the technical teaching assistant. These
trained individuals could help faculty overcome the challenges
of technology adoption by acting not only as a resource for
faculty but as a means to train students how to effectively
use learning technology.

Conclusion

This study facilitates a vision of the future, a future where
technology becomes a well-integrated, vital tool in the 
higher education environment. By listening to college and
university communities, we are challenged to define and
recognize the existing discrepancy between the students’
desires to use technology in their course work and actual
faculty integration of these tools into their curricula. Our
findings illustrate a need for future research investigating
this discrepancy, aiming not only to listen to what university
and college communities expect of technologies but also to
develop and implement successful recommendations for
technology adoption. It is only when institutions begin to
respond to what has been heard that this discrepancy may
be resolved.
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