














clicker, which sends the data to a USB receiver on the instructor’s computer. The software immediately
displays the responses by generating on-screen graphs. This provides both the students and the
professor with immediate feedback about performance and understanding of the subject matter. The
data can also be saved and later accessed by a variety of summary reports. The clicker can be used in
the classroom to take attendance, encourage active participation, start discussions, or even for graded

quizzes and tests.

Figure 1.1 — Turning Point Question Slide

Figure 1.2 — Turning Point Response Slide



Active participation

Some studies suggest that students do not learn by sitting in a classroom listening to the
professor and memorizing answers for tests. Students’ attention in lecture tends to drop after 10-15
minutes, after which recall of information drops drastically (Lujan & DiCarlo, 2006). Students must be
active participants in their learning experiences in order to retain more information.(Lujan & DiCarlo,
2006; Astrachan, Duvall, Forbes, & Rodger, 2002)

CRS helps instructors engage students by allowing them to respond to all questions with the
click of a button. This engagement makes students active participants and results in more learning than
the traditional lecture format (Beatty, 2004).

Immediate feedback

Classroom response systems are able to collect and save each student’s individual responses for
each question. Once the data is received, the software immediately generates on-screen graphs to
represent the answers. This provides both the students and the professor with immediate feedback
about performance and understanding of subject matter.

Due to the feedback, students are aware of the limitations of their knowledge and able to take
charge of their own learning by seeking help in areas they need to improve. It makes professors aware
of the classroom’s background knowledge and overall performance. This allows them to design
learning experiences according to their students’ needs and to reveal and resolve misconceptions
(Beatty, 2004).

Upon introduction of a new concept, simply asking rhetorical questions does not provide

enough feedback about students’ understanding. Using a CRS, a professor is able to make decisions



about lecture by either spending more time on a topic or moving on to the next one, depending on the
responses.
Private voting

Students are often hesitant or unwilling to speak up, especially in large groups. CRS allows
students to participate in the lecture by answering anonymously. This reduces fear of public mistakes,
embarrassment, and peer disapproval. While professors can later access individual student responses,
the students will not necessarily need to raise their hand or need to speak up to participate.
Sustain attention

The CRS encourages students to be active learners, which helps maintain their attention span
in lecture. Breaking up the lecture periodically with clicker questions helps maintain student interest.
Some questions may lead to discussions in small groups, which may lead to further questions,
clarifications, and interaction among students. This allows for students to voice their opinion, and work

on their communication skills.



Planning Stage

(Adapted from Duncan, 2005, and Caldwell, 2007)
Watch another instructor
* Before implementing the CRS in your class, watch a class with the CRS in action. How are
they using CRS questions? What would work in your class?
Plan how you will use it
* Know why you are using a CRS in class. Are you using the clickers to keep track of attendance;
find out about students’ background and opinions; to test their knowledge; to spark discussion?
Learn and practice
* Attend a workshop or webinar on the clicker you want to use.
* Install the software on your computer and create several samples slides. Can you insert slides,
graphics, add participant list, and run a presentation?
* Test the receiver by running your presentation. Did the receiver work?
* Pretend you are a student and attempt to register the clicker. Any issues?
* Deliberately make some mistakes during registration to see what happens. How can you solve
potential mistakes made by students?
* Have a contact phone number for questions or troubleshooting.
Practice in the classroom
* Set up the clicker, receiver, and instructor station in the classroom you will be using. How much
time did it take you to set-up and take down?

e Walk around the room and test the clicker’s range. Are there any blind spots?



Plan how you will grade clicker use
* Ifyour goal is to engage students actively in the material, make the clicker exercise a small part
of the grade.
* Make your grading policy clear on the syllabus.
Compile a number of good clicker questions
* Create a few “icebreaker” questions to let students practice clicker use in the first few classes.
* Consider surveying the students about their expectations for the class and prior knowledge on
the subject.
* Create recall questions to be used at the beginning and end of each lecture. Include information
from previous classes and/or reading materials.
* Ask your textbook publisher if they have pre-developed, pretested CRS questions.
In your first class
* Discuss with your students why they will be using clickers. Make your goals clear.
* Describe how clickers have demonstrated improvement in student learning and engagement.
* Explain what should be done if a student’s clicker doesn’t work or if they forget to bring it to

class. Have extra clickers as a backup.



Toolbar — Basic Functions

Launch TurningPoint from your Applications folder. Powerpoint opens and the TurningPoint toolbar is
displayed beneath the Standard and Formatling toolbars, as seen in the image below.
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Click “Insert Slide”, and make a selection from the drop down menu.
Enter the question text

Enter the probable answers as separate points

Click “Insert Object”, and make a sclection from the drop down menu.
“Answer now” indicator appears when polling is open.
“Countdown” indicator shows time left until polling is closed.

“Correct Answer” indicator appears when polling is closed.

Provides advanced options.

Click “Tools”, and make a selection from the drop down menu.
“Settings” allows user to assign answer values, presentation preferences and
keyboard shortcuts

“Turning Reports” allows user to run various reports from a previously

Click “Participants”, and make a selection from the drop down menu.

Create new, edit, import, or delete participant lists.



Frequently Asked Questions

What type of CRS training is available?
Beginner and advanced training sessions are offered by Turning Technologies. More
information can be found on the website:
http://www.turningtechnologies.com/audienceresponsecommunity/onlinetraining.cfm

I am a Mac user. Is TurningPoint Mac compatible?
Yes, TurningPoint interactive slides can be created in a Mac environment either using
TurningPoint for Mac or our PC version with Virtual PC. Please note that the Mac version has
limited features compared to the PC version.

Is it difficult to learn to use a response system?
Instructors can generally begin using a response system on a basic level after a one-hour
training or orientation session and another hour or two of experimenting with the hardware
and software. Online training is offered by Turning Technologies. The Center for Teaching,
Learning & Technology also offers training classes.

Time and practice will be necessary for a successful experience.
What should I do if a student’s clicker isn’t working?
The clicker’s batteries may be too low or dead. Press a button on the keypad. If the light does

not light up, the batteries need to be replaced.

There is a possibility the channel was reset. To reset to your current channel, ask the student to
click GO 41 GO. The LED light will blink for a few seconds and the clicker will be reset.

For more Frequently Asked Questions, download the user guide from the website:
http://www.turningtechnologies.com/ groupresponsesystemsupport/productguidesmanuals.cfim




Part 2: Pedagogy

Reference Guide for Implementing Classroom Response Systems at Bowling Green State University




The ASSURE model is an Instructional Systems Design (ISD) process that may be used by

teachers in the classroom for improving teaching and learning. This model is especially helpful in

designing courses using different kinds of media, beyond passive lecture and textbooks. It can be used

to apply Classroom Response Systems in the classroom.

The ASSURE process allows teachers to design and develop the most appropriate learning

environment for their students, through a system of six steps: analyze learners, state objectives, select

media and materials, utilize media and materials, require learner participation, evaluate and revise.

The list below 1s a compilation based on articles by Hap Aziz (2003), Charles Long (2006), and an

article published by the Douglas College (n.d.):

1.

Analyze learners: it is essential to identify and analyze the audience. Factors such as learning
styles, preexisting knowledge or skills, cultural or economic issues may affect the way students
learn;

State objectives: describe what the learner will do as a result of instruction. Clear objectives
allow for accurate evaluation of learner’s achievement;

Select media and materials: decide the delivery method to be used (i.e.: lecture, group
work, etc.). The selection of appropriate media will facilitate the learner’s progress;

Utilize media and materials: for each media/materials selected, describe how they will be
implemented to help learners meet the lesson’s objective. Plan ahead, prepare, and be familiar
with the media and materials to be used,;

Require learner participation: description of how to get learners engaged and actively

participating in the lesson.
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6. Evaluate and revise: it is important to evaluate the effectiveness of instruction. Measure

whether or not the objectives were met, and analyze changes for future lessons.
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Engaging students in large lectures

The mental image of how a college class works involves the instructor lecturing and the students
listening, occasionally writing something in their notes (Middendorf & Kalish, 1995). This describes the
typical lecture class in many colleges across the globe. Joel Foreman tags large lectures as “most worthy
of change” in undergraduate institutions, suggesting that this “obsolete academic structure” should be
revised (Foreman, 2003). Steven Wolfman of the University of Washington describes that lectures,
particularly large lectures, are seen as “an ugly economic necessity born of resource restrictions” (2002).

Instructors often find it difficult to obtain participation from students in large lecture settings.
Students either do not feel comfortable speaking up in a large group, or they are just not paying
attention. In the article “Engage me or enrage me”, Marc Prensky describes three kinds of students:
students who are truly self-motivated, students who go through the motions, and students who “tune us
out” (2005). The last group of students is the group that poses the main challenge. This is the group
that instructors need to learn about and adapt teaching methods to meet their needs. Prensky (2005)
points out that all students we teach today “have something in their lives that’s really engaging” (p. 62),
but when they come to the classroom, they have to “power down” (p. 64). Lecture tradition does not
meet the expectations of students raised on the Internet and interactive gaming.

The education community has produced materials on techniques for teaching large classes.
From delivery techniques to technology-based resources, there can be advantages to the large lecture
setting. But these techniques must be continually adapted to the needs of our learners. Classroom
Response Systems seek to meet the students and their learning needs by providing them with a chance
to interact in the classroom via a clicker. As more colleges across the nation adopt this technology,

students become more familiar with it and soon will expect to see it in every classroom. As we learn
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about and adopt new technologies in the classroom, it is helpful to have some tips on implementation.
Below are a few suggestions of learning activities that can be used for increasing engagement in the
classroom.

Peer instruction

Eric Mazur of Harvard University believes that one problem in conventional lecture teaching is
the presentation of the material. Is it delivered as a monologue in front of a passive audience? Are the
students given the chance to critically think through the arguments being presented? Is there an
opportunity for active learning? It can be very difficult, even for the most enthusiastic instructor, to
hold the student’s attention for the entire lecture period under these circumstances.

As a solution, Eric Mazur and his team have developed a method called Peer Instruction, which
“involves students in their own learning during lecture and focuses their attention on underlying
concepts” (2008). Peer instruction 1s a collaborative learning technique that engages students, helps
them reach deeper conceptual understanding of the subject, and provides immediate feedback.

Multiple-choice questions that focus on key concepts are scattered throughout lecture. These
questions are designed to expose common difficulties in understanding the material, to measure
students’ progress during class, and to engage them in the subject. Students are given one to two
minutes to think about each question and develop their own answer. They then spend a few more
minutes discussing in a small group. This helps them reason with their peers and obtain better
understanding of the material. This technique can be implemented with the clicker in the classroom,
and immediate results can be obtained to gauge the students’ understanding.

Think-pair-share
Think-pair-share is a cooperative discussion strategy developed by Frank Lyman in 1981 (Jones,

2006). Lyman & McTighe suggest that “wait time” provides numerous benefits from simply allowing
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three or more seconds of silent thinking time after a question is posed, as well as after a student’s
response (1988).

Think-pair-share is a discussion cycle in which the teacher poses a challenging or open-ended
question and gives students time to think individually. Students then talk to each other in pairs
collaborating ideas for a few minutes. Finally, the students share their responses with the larger group.
Students are more willing to share their responses when they have had a chance to discuss with their
classmates and responses tend to be more concise. This strategy is very similar to Mazur’s technique,
but it also allows students to share their findings with the classroom, thus enhancing their oral
communication skills.

Think-pair-share can also be applied in a classroom using a Classroom Response System. The
instructor may pose a clicker question, let students think on their own, discuss with their peers, then
share the final decision. The think-pair-share provides a structure to the discussion time and helps

students stay on task.
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Pedagogic Categories

Main pedagogic categories for use of CRS

Draper and Brown, in an article entitled “Increasing interactivity in lectures using an electronic
voting system”, summarize their experience of the introduction of CRS in the University of Glasgow,
United Kingdom. The authors believe that the learning benefits depend more heavily upon the
pedagogy than the technology. Below is a list of the main pedagogical advantages of a CRS, as
suggested by the authors.
Assessment

Clicker questions can be used both for formative and as practice for summative assessment.
Instructors may use questions to test content knowledge, or questions that will be used later in exams.
Students immediately find out if they have the correct answer, and how their performance compares to
the rest of the group.
Formative feedback

Instructor gets immediate feedback on the students’ performance and may need to make
adjustments to teaching. Questions can be asked at the beginning of class to help instructor decide what
topic to emphasize or explain in greater detail. Instructors may also run a quick anonymous poll during
a class to find out students’ perception of the class. The results may also help make adjustments to the
course during the semester, as opposed to waiting for end of term course feedback.
Peer assessment

Students may be able to provide feedback to their peers after an oral presentation. At the end of
the presentation, the instructor can provide a list of criteria and ratings, and the class can rate their

peer anonymously.
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Experiments using human responses

For topics relating to human responses, the audience can be used to demonstrate various
experiments, by using the clicker to gather the information and provide immediate feedback.
Initiate discussion

The authors believe this to be the most productive application of CRS. The instructor will
carefully choose multiple-choice questions without indicating a “correct” answer. The students can be
directed to discuss their responses with each other, and further discuss the reaction to the results as a

class.
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CRS questions are typically prepared prior to class, and can be added to the presentation as
part of Powerpoint. The methods of implementation vary, and will depend on the instructor’s
objectives and the nature of the material. The list provided below can serve as a guide for planning the
use of CRS and developing the questions. It is based on an article by Jane Caldwell from West Virginia
University, entitled “Clickers in the large classroom: current research and best-practice tips” (2007).

To increase or manage interaction
* Start or focus discussions.
* Require interaction with peers.

To assess student preparation/accountability
*  Questions about the reading or homework.
*  Pre-lab questions.

To find out more about the learners
* Poll students’ opinion and attitudes.
* Learn about their prior experiences and level of understanding.

For formative assessment (ungraded)
* Assess students’ understanding of material during lecture.
* Reveal misunderstandings of subject.
*  Determine future direction of lecture, considering level of detail needed.
* Test students’ understanding of previous lectures.
* Assess students’ ability to apply concepts to new situations.

For quizzes or tests (graded)
* Typically used for short quizzes, to check whether students are paying attention, taking good

notes, preparing for class, keeping up with homework, and actively thinking.

To do practice problems
* Particularly in math, chemistry, engineering, or physics.
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Before developing the questions, know why you are using CRS in your class. Bloom’s
taxonomy, which provides six steps to learning, can help you develop effective questions.

This summary is based on “Developing Objectives and Relating them to Assessment” by Sue
Bannister, of the University of Western Australia (2002), a revised version of Benjamin Bloom’s work
(1956). Information was also obtained from the Ohio State University’s Technology Enhanced
Learning & Research Department. The following sample questions were obtained from various

sources, including BGSU instructors’ presentations. The correct answer is underlined.

Knowledge: can students recall information?

Words typically used: who, what, when, where, how, define, duplicate, label, list, name,
order, recognize, relate, recall, repeat, reproduce, state, remember.
Examples:

Which of the following print methods prints from a raised surface?
1. Screen printing

2. Relief
3. Intaglio
4. Inkjet

Comprehension: can students explain ideas?

Words typically used: describe, compare, contrast, classify, express, recognize, report,
review, translate.
Example:
If you made a scale model of the solar system using a grapefruit for the sun, the earth might be:
1. An orange
2. A grape
3. A grain of rice
4. A bacterium

Application: can students use ideas?

Words typically used: apply, classify, use, choose, solve, how many, which, what is, choose,
employ, illustrate.
Examples:
How does the carpenter deal with a crown in a board used as joist?
1. Uses it for short blocking
2. Bends the board straight with blocks
3. Places the crown down
4. Places the crown up
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Analysis: do students see relationship?

Words typically used: identify motives/causes, draw conclusions, determine evidence,
support, analyze, why, calculate, categorize, compare, contrast, distinguish, discriminate.

Example:
If a student (1501bs) drinks 6 drinks in 4 hours, what is his approximate BAC?
1. .05
2. .08
3. .10
4. .15

Synthesis: can students combine ideas and create a new entity?

Words typically used: predict, produce, write, design, develop, synthesize, construct, how
can we improve, what would happen if, how can we solve, assemble.
Example:

Do you believe that national governments should implement policies, subsidies, or other
programs to reduce birth rates?

1. No, not at all

2. Yes, but only positive incentives for fewer children

3. Yes — penalties for too many children

4. Yes, both incentives and penalties

Evaluation: can students make judgments and support them?

Words typically used: appraise, argue, assess, compare, defend, estimate, predict, rate, core,
select, support, value, evaluate.
Example:
Which of these is a poor choice for a basement beam?
1. Steel
2. LVL’s
3. Solid wood
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Suggestions from BGSU Instructors

- Practice, practice, practice. Allow time for learning to occur.

- Allow time for discussion when designing presentation.

- Make sure participant list is loaded at the start of the presentation. Add a reminder slide at the
beginning of each presentation.

- Provide clear instructions to your students. State your objectives and expectations regarding
clicker use. Include information regarding the clicker on the syllabus.

- Use “ice breakers” to introduce use of CRS.

- Ask questions at the beginning of lecture to review past lecture and readings.

- Ask questions during lecture to engage students and break the monologue.

- Ask questions at the end of lecture to review the material.

- Use the system on a regular basis.

- Keep the grade for in-class clicker quizzes low.

- Keep the level of difficulty at an intermediate level.

- Keep questions short to optimize legibility (no more than five answer options).

- Avoid double negatives on the questions.

- Include distracters, but be prepared to explain why they are incorrect.

- Provide a “I don’t know” response option.

- Use a countdown timer to increase responsiveness.

- Add sound to the countdown timer for added anticipation (i.e.: Jeopardy theme song).

- Use a correct answer indicator to visually identify appropriate answer.

- Take time to analyze the response graph and address misconceptions.
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Additional Support

On-campus support:

CTLT (Center for Teaching, Learning, and Technology)

Location: 201 University Hall

E-mail: ctlt@bgsu.edu

Support Personnel: ~ Bonnie Fink, Director 419-372-6898
Carrie Rathsack, Assistant Director 419-372-3331

ITS Support (Information Technology Services)
Support Personnel: ~ Bonnie Towe (bonniet@bgsu.edu) 419-372-8468
Don Vogel (dvogel@bgsu.edu) 419-372-8467

IMS Support (Instructional Media Services)
Support Personnel: ~ Kevin Work, Director 419-372-7417

Turning Technologies Support:

TurmingPoint customer support

Phone: 1-866-746-3015

E-mail: support@turningtechnologies.com

Office Hours: Monday through Friday, 7:00am to 9:00pm (EST)

TurmingPoint guides/manuals
http://www.turningtechnologies.com/groupresponsesystemsupport/productguidesmanuals.cfm

TurningPoint online tutorials
http://www.turningtechnologies.com/audienceresponsecommunity/tutorials.cfm

TurmingPoint downloads
https://www.turningtechnologies.com/groupresponsesystemsupport/downloads.cfm
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Astrachan, O. L., Duvall, R. C., Forbes, J., & Rodger, S. H. (2002). Active Learning in Small to Large
Courses. 32nd ASEE/IEEE Frontiers in Education Conference. Boston.
The authors present a variety of techniques to promote active learning in programming courses
at Duke University. Techniques vary based on course size and classroom layout. Active
lectures, workshops, and group activities were used to teach various classes. The authors found
that collaborative learning in small groups increases interest and participation in class.

Banks, D. A. (2006). Audience response systems in higher education: applications and cases. Hershey, PA:
Information Science Publishing.
This book is a compilation of articles by various adopters of Classroom Response Systems.
Authors have been involved in the development and application of CRS, and present the
history behind the systems, explore current theory and practice, and indicate where technology
may move in the future. Cases are used to present the work of educators in a wide range of
subject areas and with differing levels of experience.

The book 1s divided into three main parts. The first part provides some historical context from
the perspective of individuals who have been involved in the development of the systems. The
second part provides practical cases in various subjects, along with discussions of aspects of
pedagogy associated with the application of these systems in an educational setting. The final
part outlines some of the directions that these systems may take in the future.

Barber, M. & Njus, D. (2007). Clicker evolution: seeking intelligent design. CBE Life Sciences Education, 6.
This review is the first part of the Clicker Review Special Feature in the CBE Life Sciences
Education journal. The authors, from the Departments of Chemistry and Biological Sciences at
Wayne State University, compare the strengths and weaknesses of six classroom response
systems. The proliferation of CRSs is putting pressure on Universities to standardize, and the
authors present factors that should be considered in selecting a particular system. The authors
believe that campus standardization of CRS reduces the cost to students and the number of
systems the university needs to support.

Beatty, 1. (2004). Transforming student learning with classroom communication systems. Educause Center

Jfor Applied Research, 2004 (3).
The University of Massachusetts Physics Education Research Group (UMPERG) has
developed curriculum and pedagogic techniques for Classroom Response Systems and
conducted research with CRS-based teaching. This research bulleting describes how a CRS
can be used in the classroom and presents the “Question Cycle,” an effective model for
organizing CRS questions. The author identifies its benefits to higher education, along with
challenges for instructors and administrators, and advice for implementation.

Caldwell, J. (2007). Clickers in the large classroom: current research and best-practice tips. CBE Life
Sciences Education , 6 (1).
This review is the second part of the Clicker Review Special Feature in the CBE Life Sciences
Education journal. The author, from the Department of Biology at West Virginia University,
presents a 12 page document in which she reviews literature on CRS application and classroom
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outcomes, as it relates to large-enrollment classes. The article presents best-practice tips
gathered from the literature as well as experiences of users at West Virginia University. The
authors also discusses successes, outcomes, and challenges resulting from the use of CRS.

Clickers in Practice. (n.d.). Retrieved February 12, 2008, from
http://telr.osu.edu/clickers/teaching/index.htm

This website is maintained by the Technology Enhanced Learning & Research (TELR)
department at Ohio State University. A committee was appointed to research clicker systems
and their uses. The website presents the committee’s final report, in which the conclusion was a
recommendation that the University standardize classroom response systems. OSU
standardized in 2006 and supports software from Turning Technologies.

In addition to the report, the website offers other resources such as tips for using clickers in the
classroom, designing effective questions, and suggestions for designing courses with clickers.

Draper, S. W., & Brown, M. 1. (2004). Increasing interactivity in lectures using an electronic voting
system. Journal of computer assisted learning .

This article presents the experience of implementing classroom response systems at the
University of Glasgow, Glasgow, UK. This was an institution-wide project introducing CRS in
eight different departments, in groups varying from 12 to 300 users. The authors are from the
Psychology (Draper) and Computing Science (Brown) departments, and they present an
overview of their experience and overall lessons, appropriate for those considering applying this
technology.

The authors present pedagogical motivations for using a classroom response system and
responses from students over a 2-year period. The authors conclude that this system provides
an overall improvement to the quality of learning and teaching in lectures, and believe that the
main reason for the success of CRS is increased interactivity.

Duncan, D. (2005). Clickers in the classroom: how to enhance science teaching using classroom response systems. San
Francisco, CA: Addison Wesley and Benjamin Cummings.

A handbook developed by Doug Duncan, a faculty member in the Department of Astrophysical
and Planetary Sciences of the University of Colorado. The author provides information on how
to use the clickers successfully in the classroom, through a series of short, easy-to-read chapters.

Martyn, M. (2007). Clickers in the classroom: an active learning approach. Educause Quarterly , 30 (2),

71-74.

In this article, Martyn points out that most research on the benefits of using clickers in the
classroom compares its use to traditional lecture methods. The author conducted a study to
compare learning outcomes resulting from use of clickers versus another active learning
methods: class discussion.

McTighe, J., & Lyman, F. T. (1988). Cueing thinking in the classroom: the promise of theory-
embedded tools. Educational Leadership , 18-24.

According to Nathaniel Gage, teachers should use tangible teaching/learning devices to
enhance the learning environment. These tools should have psychological validity,
concreteness, relevance to teachers, and differentiation by type of learning.
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Based on the above criteria, the authors suggest six tools for creating classroom conditions
conducive to learning. This list includes the “think-pair-share,” which can be applied in the use
of clickers in the classroom.

25



