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Abstract

We report the use of an audience response system (ARS) in an undergraduate health information management course. The
ARS converts a standard PowerPoint presentation into an interactive learning system that engages students in active
participation, and it allows instructors to display questions, surveys, opinion polls, and games. We used the ARS in a 2008
course, Health Services Coding, for lecture and test reviews.

The class consisted of 15 students; nine were on-campus students and six were distance education students. All of the
responding students agreed that the ARS software facilitated learning and made lectures and reviews more interesting and
interactive, and they preferred taking a class using an ARS.
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Introduction

Traditional lectures in a classroom are appropriate for disseminating information to a large number of students, but several
issues diminish the efficiency and effectiveness of this teaching technique. For example, attention spans for adults begin to
decline after sitting in a lecture for 15 to 20 minutes, and students generally recollect a mere 25 percent of the information
presented.  Further, when students sit in a classroom and the instructor lectures to them, they do not have a chance to
participate actively, and the instructor cannot get real-time feedback from the class. 

New and emerging information technologies offer many opportunities for changing how teaching is done in college and
university classrooms, resulting in more efficiency and effectiveness in higher education.  For example, technology makes it
possible to get immediate responses from students. Traditionally, instructors who ask questions in the classroom receive
answers from a few students, while the other students do not respond. Students are often slow to respond and tend to shy
away from answering questions out of fear of giving the incorrect answer. Many students depend on the quick-to-answer
students to speak out. At times, instructors try to collect responses to questions by asking for a show of hands from students.
However, students often change their answer choices in front of their classmates.  Now, with an audience response system
(ARS), instructors have the chance to ask a question, receive answers or responses from all the students, and review the
answers instantaneously.

Background

In the mid- to late 1960s, ARSs were mainly used by businesses (for focus groups, employee training, meetings, etc.).
Classtalk was the first widely used ARS in education, but this system was costly and not user friendly. Companies have now
created a new generation of ARSs that use “clickers” (handheld response devices), and in recent years ARSs have been
widely used in universities, particularly in large lecture classes.  Overall, undergraduate college students feel that ARSs are
helpful in their learning.  Students rate clickers as enjoyable and helpful and say that they should be used in classrooms.
Additionally, with ARSs, students perceive the instructor as more aware of students’ needs and the teaching style as more
“immediate (warm, friendly, close)” and caring.  Students also like the anonymity of an audience response system along
with the ability to strengthen their learning and compare answers with those of the rest of the class.  Instructors’ opinions
of ARSs in the classroom are also favorable. ARSs are viewed by some as a convenient and expedient means to test students’
understanding.
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HIM educators strive to develop critical thinking skills in their students. With an ARS, students may be more likely to respond
using these skills. Also, the educator receives concurrent, real-time answers from the students. Students also may acquire
communication and teamwork skills from using the software. 

ARSs include both hardware and software that allow an instructor to give real-time questions to students. Students use
clickers or similar devices to key in their answers without disclosing their identity, which encourages students to answer
without fear of being embarrassed at giving an incorrect answer. Thus, with ARSs, instructors receive immediate responses
from the entire class. This article reports the use of an ARS in a health information management (HIM) undergraduate coding
course and gives the results of a survey of students on its usefulness.

The Course

In HIMA 3148, Health Services Coding, students learn how to code services and procedures according to Current Procedural
Terminology (CPT) and the Healthcare Common Procedure Coding System (HCPCS) for documentation and for
reimbursement. 

The online course content management system used is Blackboard (version 8.0; Blackboard, Inc., Washington, DC). We also
use classroom-capture software that allows distance education students to view classroom lectures asynchronously and allows
on-campus students to view missed classes. A recording may include a full-motion video stream, an audio stream, and a data
video stream that contains a series of “slides,” such as PowerPoint or the output of the document camera. The full-motion
video is compressed into Windows Media format for fast transmission and economical data storage. The recordings must be
viewed using software that presents both video streams and the audio stream concurrently. 

In the course, there are four tests covering one to four chapters each and a final comprehensive examination. The ARS is
used for test and final exam reviews and for lecture reviews on complicated chapters such as surgery. All on-campus students
respond to each question, and discussion typically follows the result graph. Distance education students view the classroom
presentation, and the review slides are e-mailed to all students. 

According to Brockenbrough (2008), “Questions used with ARS usually fall into three general categories: factual recall,
conceptual understanding, and knowledge application.”  Examples of factual questions used in the coding course are as
follows:

1. Per CPT guidelines, anesthesia time begins when the anesthesiologist begins to prepare the patient for induction, and
ends at what point

2. Should code 28445 be appended with a LT or RT HCPCS Level II modifier?

Examples of conceptual questions used in the coding course are as follows:

1. Correctly apply the anesthesia code for 19367, a breast reconstruction with TRAM flap.
2. A physician orders part of a Hepatic Function Panel: Serum Albumin, Total Bilirubin, Direct Bilirubin and SGPT, SGOT.

Can these lab services be covered with one code assignment?

Examples of application questions used in the coding course are as follows:

1. A physician draws blood to test for levels of T3 on a non-Medicare patient. The blood is sent to an outside lab for
analysis. When billing for the physician’s services, which of the following modifiers should be appended to CPT code
84480?

2. What is the correct code assignment for bilateral EMG of the cranial nerves?

Slides containing questions are created and formatted using the ARS software to make them into interactive media for the
classroom. On-campus students answer the questions with the ARS, and distance education students can view the sessions via
the class recording.

After-Class Survey
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To assess the efficacy of ARS in the classroom, a 10-question survey was distributed at the end of the course in December
2008. The questions asked students

1. how useful the ARS was for learning;
2. the extent to which using the ARS made the class lectures and reviews more interesting and interactive;
3. the extent to which they would prefer to take a class that uses an ARS over one that does not use an ARS;
4. the extent to which the ARS assisted in their learning;
5. the extent to which using the ARS increased meaningful intellectual knowledge and exchange between students;
6. the extent to which they would want to participate in a similar future activity;
7. the extent to which they would want to see ARSs more widely used as a learning tool in future courses;
8. the extent to which they would want to purchase a clicker ($10–$20) for a course;
9. their reasons for liking or disliking the ARS; and

10. any additional comments or thoughts regarding the ARS.

A five-point Likert scale ranging from “strongly agree” to “strongly disagree” was used for the first eight questions except for
the first question which used “extremely useful” to “not useful at all.” The last two questions were open ended.

Results

Data were collected from all the class members who were senior HIM majors. Seven of nine on-campus students responded
to the questionnaire for a response rate of 77.7 percent; however, four students did not answer the last, open-ended question.
All six distance education students responded to the questionnaire; however, three students did not answer the last, open-ended
question. We report the survey results below.

1. ARS was useful in my learning.

When students were asked their opinions of the usefulness of the ARS for learning in the course, the majority said it was
“extremely useful” or “very useful.” None of the students answered “not very useful” or “not useful at all.” Overall, more on-
campus students than distance education students agreed that the ARS helped their learning in the class.

2. ARS made the lectures/reviews more interesting and interactive.

All the on-campus and distance education students felt that the ARS made class lectures and reviews more interesting and
interactive, answering “strongly agree” or “agree” to this question. Notably, the on-campus students were more positive about
the interactive aspect than the distance education students.

3. I would prefer taking a class that uses ARS over one that does not use it.

In response to the question about preference for taking a class that uses an ARS, three of the on-campus students and two of
the distance education students answered “strongly agree,” and four of the on-campus students and four of the distance
education students answered “agree.”

4. ARS assisted my learning in HIMA 3148.

Three of the on-campus students and one of the distance education students strongly agreed that the ARS assisted with their
learning in the course. Also, four of the on-campus students and four of the distance education students agreed with this
statement, while one of the distance education students (but none of the on-campus students) answered “neutral.” Clearly, on-
campus students felt that the ARS assisted with their learning more than did distance education students.

5. ARS increased the level of meaningful intellectual knowledge and exchange between students.

When asked whether the ARS increased meaningful intellectual exchange, three of the on-campus students and one of the
distance education students responded “strongly agree.” Also, four of the on-campus students and four of the distance
education students responded “agree,” while one distance education student (and none of the on-campus students) answered
“neutral.” Overall, on-campus students felt that the ARS increased the level of meaningful intellectual knowledge and
exchange between students more than did distance education students.
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6. Participation in a course using ARS or something similar to ARS in the future.

When asked their opinions of participating in a course using ARS or something similar in the future, three on-campus students
and two distance education students answered “strongly agree.” Also, three on-campus students and two distance education
students answered “agree.” However, two of the distance education students (but none of the on-campus students) answered
“neutral” to this question, and one of the on-campus students (but none of the distance education students) answered
“disagree.”

7. More use of ARS (or a similar means) as a learning/assessment tool.

This question asked students about their interest in more use of the ARS (or a similar means) as a learning/assessment tool; 
four on-campus students and two distance education students responded “strongly agree,” while three on-campus students and
three distance education students responded “agree.” However, one distance education student (but none of the on-campus
students) answered “neutral” to this question. Overall, the on-campus students were more interested than distance education
students in using the ARS (or a similar means) as a learning/assessment tool.

8. Requirement to purchase ARS clicker for $10–$20 for a class.

This question asked students’ opinions about an instructor’s requiring students to pay $10 to $20 for an ARS clicker for a class.
Half of the distance education students and slightly more than half of the on-campus students responded “strongly disagree,”
“disagree,” or “neutral” to this question. Overall, students were not in favor of having to pay $10 to $20 for an ARS clicker as
a course requirement.

9. Reasons students liked or disliked using ARS.

Question 9, an open-ended question, asked students why they liked or disliked using the ARS. Table 1 gives some of the
positive comments from the students. Students liked the positive interactions and immediate feedback and said that the ARS
reinforced learning, kept students focused and interested, and was excellent for lecture and assignment reviews. The only
negative comment, which was from a distance education student, was “it is harder for [distance education] students to hear
and understand it as well.”

Table 1: Comments from Students

On-campus students:

Use of the ARS allowed us to learn by doing. I found the device to be very beneficial. The interactive learning allowed me to
retain more of the information that was learned.

I enjoyed being able to respond and get feedback without necessarily having to call out the answer. It also gave you an idea
of what the group as a whole needed to work on.

I like using the ARS technology because it helps apply the knowledge that we have learned in class by asking questions in a
new way. I also like how it shows percentage[s] of who got the question right and who got the question wrong.

I like ARS because it helps reinforce the learning. It is interactive. It also shows the right answer and the percentage of what
everyone else chose in the class.

I honestly liked everything about ARS, when my clicker worked.

It makes students more actively involved in the class. It keeps people focused and interested in what we do. Also, it helps the
teacher know where the class is confused.

I like ARS because it gives everyone an opportunity to answer the question before the solution is given. Many times,
especially in coding, there are others who find the answer before I do. These students may answer aloud the question and
then we move onto the next before I have found the answer myself. This can be very frustrating and un-useful. By having
ARS, all students answer and then are given the correct response. I feel that it is a much better way of learning.
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It would be great if you could enter numbers on the remotes and not just letters. This would help in the CPT coding class
where we have used ARS. The only drawback is we can only choose the letters for responses.

I have really enjoyed using the program.

I don’t know why a student would be required to purchase an ARS device. ARS is very useful when gathering responses
from large groups of people, but outside of the classroom the student would have no use for it. I think it should be a part of
the “smart” classrooms that we have at the School of Allied Health Sciences.

I like ARS! It made me learn a lot more than just looking at a PowerPoint.

Distance education students:

I think it is helpful in preparing for tests.

Immediate anonymous feedback is beneficial. Users can feel free to input their answers without the thought of
embarrassment if wrong.

I like ARS because it is an excellent review for the test. Questions were similar in format and it gave us additional examples
that were not covered in the textbook.

ARS is helpful to learn more information.

I think ARS would be extremely helpful in most of the classes I am taking. When you get an answer wrong, I think you are
more likely to remember how to get the correct answer when you see it again (such as on a test). It is a great study tool. I
wrote agree on the question about paying the $10–$20 per student because I think that we already pay a technology fee as
part of tuition. I would think that ARS would be a part of this fee.

Every little bit helps when it comes to learning.

10. Additional thoughts or comments regarding ARS.

Question 10, the last, open-ended question, asked students for additional thoughts or comments regarding ARS. Three on-
campus students stated, “I like ARS a lot and wish it were used in more classes. It is a great review resource and helpful for
preparing for exams;” “It would be great if you could enter numbers on the remotes and not just letters. This would help in the
CPT coding class. The only drawback is we can only choose the letters for responses;” and, “I have really enjoyed using this
system.” Three distance education students stated, “ARS is good, but as a [distance education] student the recording is
delayed somewhat, and sometimes we didn’t get to see the answer because the recording didn’t catch it. It was good that you
had sent us the ARS presentations to ensure that we received the material;” “Every little bit helps when it comes to learning;”
and, “I think the ARS would be extremely helpful in most of the classes I am taking. When you get an answer wrong, I think
you are more likely to remember how to get the correct answer when you see it again (such as on a test.) It is a great study
tool.”

Discussion

This article reports the use of an ARS as a learning tool for face-to-face students and distance education students in an HIM
coding course. Like other authors, we found that the majority of the students agreed that the ARS could help them to learn and
interact in the class.  All the students would like to use it in future classes. The most frequently cited reasons for liking the
ARS were its ability to increase students’ interactions and the fact that it immediately notified them of the correct answers to
questions. Many students liked the ARS because it facilitated interaction without embarrassment at giving incorrect answers.
However, two of the six distance education students disliked the ARS because they were not able to interact and could only
view the class discussion and not take part in it. This may indicate that although the distance education students received the
same information-PowerPoint slides, classroom recordings, and e-mail communication with the instructor for questions, they
still wish for spontaneous interaction with the instructor. Solutions to this need could include having students watch the

23-25

12/5/24, 4:37 PM Using an Audience Response System (ARS) in a Face-to-Face and Distance Education CPT/HCPCS Coding Course

https://bokold.ahima.org/doc?oid=106700 5/7



classroom recording in real time and interact with the instructor through text messages or online chat, or preemptively
providing distance education students a summary of questions and answers collected in class to give them more information
before or during the time when they view the recording. 

These findings suggest that it is beneficial to integrate ARSs into classroom lectures for their enhancement of classroom
interaction and participation. Instructors may also want to emphasize that the ARS is an interactive reviewing tool.

Limitations and Areas for Future Research

There were several limitations to this study. First, all participants were from the same university. Including students from other
colleges or universities might reveal likes and dislikes not found here. A second limitation is that the sample predominantly
consisted of white females. Finally, the sample was a convenience sample, and it was small. Additional research is needed to
compare college students at various universities, using a large, diverse sample.

Although the results of the study may not be generalized due to these limitations, the findings suggest that ARSs can be
considered an effective tool for supporting interactive learning. Thus, ARSs would be useful for HIM educators to include in
their teaching.

Susie T. Harris, PhD, MBA, RHIA, CCS, is an assistant professor in the Department of Health Services and Information
Management at East Carolina University in Greenville, NC.

Xiaoming Zeng, MD, PhD, is an associate professor in the Department of Health Services and Information Management at
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