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Increasing student interaction in the classroom is an area of
interest for many faculty members. Personal Response Systems (PRS), also known as classroom clickers, may aid in
this goal. In this article, we describe Kutztown University’s
pilot PRS program. Included are the criteria we used to select
a PRS vendor, our approach in designing and delivering the
Kutztown PRS program, and the preliminary results of our
year-long pilot.

Personal response systems are handheld keypad devices that are much
like a simplified television remote control. Students use clickers to respond
to questions the instructor presents to the class through a PowerPoint presentation. Student responses are collected and collated automatically through
hardware and software that is installed on the instructor’s classroom workstation. After the lesson is presented, the professor can use the PRS software
to generate reports that will help gauge student comprehension of the material.
As with any new technology, PRS devices are of interest to all academic outlets. From informational blurbs in magazines such as the brief article
in R&D Magazine (2005), to publications from publishers regarding these
devices (Broida, 2007), the body of literature pertaining to these devices is
growing rapidly.
The publications noted above are intended to introduce PRS devices to
those unfamiliar with their use. There are also many academics performing
research to try to determine the devices’ efficacy in classroom usage at all
educational levels. In O’Hanlon (2007), several examples of successful ex-
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perimental use of clickers in K-12 settings are described, although the results are reported anecdotally. Similarly, in Trotter (2005) the main topic is
the integration of clickers into classrooms in the Manassas, VA school district. Within this article several brands of PRS devices are mentioned, and
there is some discussion of educators’ opinions, both pro and con.
These articles were not intended to present any in-depth analysis. Such
analysis is referred to in Murphy and Smark (2006), which refers to several in-depth analyses of these devices, which includes Freeman and Blaney
(2005) and Hake (1998). Murphy and Smark concluded that PRS devices
permit rapid feedback to both instructors, who were better able to determine
how effectively students were learning material; and students, who were
better able to understand how they were performing in a course and the areas in which they needed to improve. Also, it was concluded that clickers
encourage and stimulate peer work, having a positive effect especially on
those quieter students that lecturers always encounter and often fail to develop meaningful contact with.
At Kutztown, a science professor was the earliest pioneer of use of this
technology, and several articles cited herein pertain to PRS devices in biology classrooms. In Brewer (2004), the use of PRS devices to reinforce learning and a study of results of their use in biology courses at the University of
Montana is detailed. As before, it was concluded that feedback in both directions was a major benefit of employing PRS devices in classrooms. This
article also described using other web-based software to facilitate student
participation outside class for large classroom settings. This is of interest to
the authors’ institution, as a new large classroom building is online with this
technology available, and some results reported later emanate from classes
in this setting.
In Barrett, Bornsen, Erickson, Markey, and Spiering (2005) studies were
conducted in communications courses, with emphasis on how PRS devices can improve the level of instruction in large classroom settings. Several questions in the survey used by the authors asked students to compare
courses in large classrooms that used PRS devices with courses that did not
employ the devices. Less than half of the respondents agreed or strongly
agreed with the proposition that they preferred courses that used PRS devices. Regrettably, the authors did not provide data on those who did not
agree or were neutral, so it is hard to determine if a majority of students
actually didn’t like the devices, or if many students were noncommittal. Curiously, slightly more than half the students agreed or strongly agreed that
they learned material better in courses employing PRS devices.
A less rigorous analysis of integration of clickers is found in Ribbens
(2007), where the author recounts his experience integrating clickers into a
large classroom, again in biology courses. The author does not draw conclu-
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sions, instead producing a list of suggestions based upon his experiences.
The author of Skiba (2006) acts as an advocate of integrating the devices
into large classroom settings and provides resources for acquiring further
knowledge. Many resources found in database searches and particularly online are tools of advocacy for these devices. In this work, we intend to join
the ranks of those providing analysis of the level of success of integration of
these devices.

Personal Response System Implementation
A variety of different clicker systems have been used in Kutztown University courses over time. The rationale for choosing a particular clicker system varied depending on the instructor and class need. In some instances, a
clicker system was selected because it was commonly used in K-12 settings
and the professor felt the students would benefit by using the same system
they would likely see when they became teachers. In other cases, a clicker
was selected because it was part of a textbook bundle. This was convenient
for the professor because the bundle included ready to use clicker questions
that followed the text chapters.
The downside to this scattershot approach to clicker adoption is that a
variety of incompatible clicker systems are being used in different programs
across campus. This is obviously frustrating for students who may be required to purchase a clicker for one class, knowing that that clicker might
never be used again because a subsequent class may require a different
clicker system.
Work to identify a standard clicker system for use across multiple courses began in 2006 with a project conceived by Dr. Ed Vitz of the Chemistry Department. Dr. Vitz arranged clicker demonstrations from a number of
vendors as part of a summer technology grant project. These demonstrations
helped interested faculty learn about the features and technologies offered
by a variety of vendors. This in turn helped the university Academic Technology Committee (ATC) refine criteria for a university standard. The ATC
decided that, at a minimum, a reference clicker system must be:
1. Functional on both PC and Mac platforms. At the time of our evaluation, this requirement proved to be a showstopper for many vendors.
Some vendors had PC only systems. Other vendors had planned or beta
Mac software, but nothing that was field ready and proven.
2. Available from a source other than a textbook publisher. This requirement was included to ensure that clickers could be sourced for any
course, regardless of the textbook that was chosen.
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3. Easy for a student to adopt and use. This meant that the clickers
need to be ruggedly designed and intuitive to use. More importantly, it
meant that the clicker must not have an onerous/recurring registration
component. Some perfectly good clicker systems were eliminated because they required course-by-course, semester-by-semester web registration. In the past, online registration caused real difficulties for students
that did not have credit cards, so this was an important consideration in
our system selection.
4. Sufficiently robust to support nontrivial classroom interaction. Certain clickers were very elegant in their simplicity, but they only supported
multiple-choice and true/false responses. Some of the more sophisticated
systems supported these question types as well as short answer response
types as well as the ability to upload a series of homework responses.
5. Easy for a professor to adopt and use. Question creation tools and
the gradebook component need to be intuitive and easy to use. The instructor software needed to incorporate report generation capabilities.
6. Reliable in classroom settings of up to two hundred students. At the
time of the clicker evaluation, Kutztown University was in the process
of completing construction of a large classroom building. The reference
clicker system needed to be sufficiently robust and reliable to operate in
this environment.
After numerous demonstrations, the ATC decided to pilot the GTCO Cal
Comp Interwrite radio frequency clicker system in fall 2006. This particular clicker unit supports standard quantitative question types including true/
false, multiple-choice, ordering, and “type-in” word responses. Additionally,
the system has an off-line mode that allows a student to enter responses to
homework questions. This feature enables students to use the clicker outside
the classroom to complete assignments. When the student then joins the inclass clicker session, this information is uploaded to the instructor’s PRS account where it is scored just like in-class clicker questions. While this unit’s
feature set is certainly good, one feature the Interwrite clicker system lacked
was the ability to do data slicing. Data slicing allows the comparison of two
data points. For example, a professor might ask students to anonymously
share their political affiliation using the clicker. The professor might then
ask anonymously about the student’s feelings regarding another issue—perhaps gun control. This data could then be “sliced” so that one could analyze
feelings about gun control as it relates to political affiliation. This unique
feature was supported by at least one of Interwrite’s competitors. Interwrite
sales representatives have indicated that a software update is forthcoming.
Perhaps the data slicing feature will be included then.
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Four faculty members agreed to use the Interwrite system in their classes.
At the end of the semester, the ATC asked the students in the clicker classesto complete a simple Likert-type survey. The ATC received 145 responses to
the following items:
1. The clicker system was easy to use.
2. The clicker system was reliable.
3. The clicker system enhanced teaching and learning.
4. The clicker system improved classroom interaction.
5. Kutztown University should adopt this clicker system as the univer
sity standard.
6. It was easy to configure the clicker with my student ID.
Results/Discussion
Approximately 88% of the students agreed or strongly agreed that the
clicker system was easy to use. Approximately 78% of the students agreed
or strongly agreed that the clicker system was reliable. Around 61% of the
students agreed or strongly agreed the clicker system enhanced teaching and
learning while 27% disagreed or strongly disagreed. About 73% of the students agreed or strongly agreed the clicker system improved classroom interaction.
Student opinion regarding clicker adoption was mixed. Approximately
45% of the respondents agreed or strongly agreed that the clicker system
should be adopted as the university standard. Twenty five percent (25%)
of the students responded “no opinion” and 30% disagreed or strongly disagreed that this system should be adopted. Eighty four percent (84%) of the
students agreed or strongly agreed that it was easy to enter their student ID
into the clicker.
The students had the option of submitting comments using a free form
text field. We received 73 responses. While it is not within the scope of this
article to include all responses, two major themes seemed prevalent in our
fall survey. Students generally had strong feelings about the value the clicker
system added to the class. Comments seemed roughly divided between pro
and con and ranged from “total waste of money” to “great tool and learning
device, should use for tests.” Many of the comments focused on the price of
the device, which at 47 dollars, students believed was expensive.
The large classroom building opened in the spring 2007 semester, so we
reran the same survey hoping to get feedback from a class of approximately
130 students using the clickers in this large classroom setting. We received
81 survey responses. Feedback from this group varied from our fall group.
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Results from the spring survey, particularly items three, four, and five, were
more negative than those from the fall.
Table 1
Spring Survey Results
Fall Responses
Disagree or Strongly
Disagree

Spring Responses
Disagree or Strongly
Disagree

The clicker system was
easy to use.

14

10%

14

17%

The clicker system was
reliable.

17

11%

21

26%

The clicker system
enhanced teaching and
learning.

40

27%

51

63%

The clicker system
improved classroom
interaction.

31

21%

41%

51%

Kutztown University
should adopt this clicker
system as the university
standard.

43

30%

46

57%

It was easy to configure
the clicker with my
student ID.

13

9%

14

18%

The clicker system was
easy to use.

128

88%

65

80%

The clicker system was
reliable.

113

78%

52

64%

The clicker system
enhanced teaching and
learning.

89

61%

14

17%

The clicker system
improved classroom
interaction.

106

73%

34

42%

Kutztown University
should adopt this clicker
system as the university
standard.

66

45%

19

23%

It was easy to configure
the clicker with my
student ID.

121

84%

56

70%

Survey Items
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While the spring results were somewhat disappointing, it should be noted
that the results are primarily from one class. The results also suggest that
an important item is missing in our survey. While we asked if the clickers
improved interaction and enhanced learning, we failed to ask if the instructor used the clicker system effectively. Clearly we should have asked if the
instructor was a first-time clicker user or was using the clicker primarily for
more mundane tasks such as attendance reporting. This information would
have been very helpful in interpreting results from both the fall and spring
surveys.
On a positive note, the clicker technology performed well in the large
classroom space. Only two students out of approximately 130 had defective
clickers, but these clickers were easily exchanged on campus. Our bookstore manager graciously agreed that the bookstore would serve as a service
point for defective clickers. The bookstore also implemented a clicker buyback program. This program helps address the student’s cost concerns since
used clickers can be purchased for 35 dollars and resold to the bookstore for
around 23 dollars—in essence meaning that the students can “rent” a clicker
for about 12 dollars a semester.
Professors who have tried the Interwrite clickers in the classroom have
generally indicated that they plan to continue using them in the future. Most
problems reported in the classroom appear to be related to learning the
clicker technology rather than failures of the technology itself. Even professors that reported a challenging start using clickers at the beginning of the
semester shared that despite the occasional technology glitch, the sessions
went well once, (a) they became comfortable building clicker lessons and
generating clicker reports and (b) the students felt at ease joining a clicker
session and responding to questions using the devices.
Professors did experience some minor problems with the clicker antennas in the large classrooms. It was discovered that the antennas did need to
be positioned properly to insure a reliable connection for students sitting in
the back of the auditorium-style classrooms. In some instances, the antennas
were inadvertently moved from their “line-of-site” location to a location behind the metal equipment rack containing the classroom’s computer equipment. This did appear to affect the range and reliability of the system. Institutions considering clicker technology may wish to consider permanently
mounting the system antenna to avoid potential problems of this sort. Also,
some antenna failures were experienced. At least four of the antennas needed to be replaced after less than a year’s use. This was not a problem for
Kutztown University’s Information Technology staff as they had replacement antennas on hand. Institutions planning a clicker initiative would be
well advised to maintain a small stock of replacement antennas.
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Conclusion
While our survey results clearly varied between semesters, the ATC did
recommend the Interwrite system as the standard clicker platform based
on the positive feedback from the fall semester. Faculty members are not
precluded from using another vendor’s clicker system, but using the recommended system ensures that training and support will be available from University’s Smart Classroom technicians, Learning Technologies Center staff,
and the bookstore.
As faculty members and students become more accustomed to the clicker capabilities and clicker use, we expect that general user satisfaction and
confidence in the devices will increase. This is evident at a micro-level in
Kutztown’s Chemistry program. The clickers are used in this program by
several professors in four chemistry classes. The instructors have at least a
year of experience using the devices, and the department’s internal surveys
show a higher degree of clicker satisfaction than our pilot survey.
It is difficult to compare results of studies, but where questions were relatively congruent, in areas regarding enhancing learning and whether they
would recommend that more classes employ this technology, similar results
were noted. In particular, comparison of our results to those in Barrett et al.
(2005), we find a slightly higher rate of satisfaction with the devices when
used in courses, but less than half still endorsed using the devices in classes.
While we had hoped that we could conclude that clickers should be used
in large classroom settings, the results run counter to our hypothesis. As noted previously, there was a decline in satisfaction with these devices in the
large classrooms. But, it must be noted that there have been some technical difficulties with these devices in the large classroom setting, sometimes
precluding their use during classroom sessions. Not only do these problems
likely degrade the level of satisfaction with the devices, they also engender resentment among students who were required to purchase devices
that weren’t always employed (not to mention faculty whose course prep
went down the drain). Therefore, these large classroom results in particular should be met with some skepticism until the technical difficulties have
been completely resolved.
But, in general, the results of our research show satisfaction with clickers among slightly more than half of the students, and a desire to see these
devices employed in other classes among slightly less than half of the students, which matches the other study referenced.
As faculty become more adept at using these devices in the classroom,
satisfaction among students (and faculty, too) will increase. While results
from our large classrooms degraded the results, they degraded from satisfaction levels expressed by students using the devices in smaller lecture settings
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(particularly science courses where faculty have been using the devices for
some time). Between our study and others, it can be safely postulated that
these devices are effective in lecture sections of physical science courses.
We intend to repeat this study once a broader cross section of faculty employ this device, as we believe that once faculty become adept at integrating
these devices, they will be effective in a broad range of disciplines.
For schools considering a clicker program or pilot, we recommend contacting and involving all constituencies. At Kutztown University, interested
faculty and students participated in the initial clicker demonstrations and
clicker selection. Our IT department assigned a specific technician who installs and supports clicker hardware and software. The Learning Technologies Center provides faculty training. Our bookstore has been more than
supportive, and not only sells the clickers, but also serves as a convenient
warranty service point for students.
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