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Remote response devices, commonly known as “cktkbave become an integral part of my general
chemistry instructional methodology since the gpn2008. They constitute the single most sigaift, and |
believe effective, innovation in my teaching in tast decade. Clickers serve three primary puptsa are
directly related to my overall teaching philosophy:

Clickers provide nearly instantaneous feedbackodest learning both to the instructor and to the
student. A primary goal | have as a teacher is to craatenvironment in which students feel secure,
significant, and connected both to me and to athafents. Clickers have become an indispensable
tool for me in achieving such a learning environmdreedback from clickers builds student configenc
as they answer questions correctly or learn frosir thistakes. (The grade penalty for incorreicikelr
answers is slight, so a student’s participatica liew-risk activity.) They also build connections
between students as they work together to solMalgmts, and enhance a sense that I'm aware of their
work in class and responsive to their needs.

Clickers facilitate an effective “question and aesiformat for content deliveryln my teaching, |

focus heavily on providing high-quality, well orgaed content. A question and answer format is a
particularly effective tool for content organizatithat lends itself naturally to clicker delivery.
Students have access to the clicker content bathgland after class as all clicker questions, answ
and answer analyses are also posted online adtes.cl

Clickers contribute to a varied learning environiribat stimulates active learning processes.
Variation in content delivery helps address thedsa# students with a wide range of learning styles
and also aids in maintaining students’ attentioarale course of a full lecture period. Keeping
students engaged in the learning process is plantigehallenging in large classes. Clickers naltyr
stimulate a high level of participation not onlyanswer submission but in the problem-solving psece
that precedes it. Evidence for this is as simpliéséening to the noise level in the classroom when
clicker questions are delivered!

The use of clickers in my classes is woven intocader instructional fabric involving PowerPoinhtent
slides, chalkboard mini-lectures, and in-class whédets. Clicker questions are all embedded within
PowerPoint slides, although many are also presemtad-class worksheets. Students are free to vemdther
or individually during any clicker question. Onstident answers are submitted, a graph of studspbnses
is generated and displayed. In most cases, theat@nswer is then highlighted on the questiatesiind an
answer analysis is presented either on the sliderally. If student performance on a questigpaser, | will
often re-teach the relevant concept immediatelgydihg students to re-submit answers to the quesieiore



showing the correct answer. All clicker questians posted on WebCT after class along with highdigh
answers and answer analysis.

]

Two forms of evidence of student learning assodiatith the use of clickers are presented here. fif$tes an
overview of student perceptions drawn from mid-s&teresurveys and end-of-semester evaluations hend t
second involves two specific examples of studemti@g that | believe typify the student learningerience.

In preparation for a Teaching Academy presentatigaye a survey to my CHEM 112 students near tide m
point of the spring 2008 semester. Students wakedato rate various learning aids in terms of “Hmmeficial

they were to your learning in this class so faRé&sults for three relevant learning aids are diguldn Table I.

Students clearly perceived all of these learninig & be beneficial, with 79% rating clickers abai helpful or
extremely helpful.

Table I: CHEM-112 Survey Summary (~150 respondents

Percentage of Responses

Not helpful A little Extremely
Category at all Helpful Helpful helpful
Handouts and worksheets 0.6% 7.2% 32.3% 59.9%
In-class use of clickers 3.0% 18.0% 53.3% 25.7%
WebCT posting of notes, 1.2% 20.0% 28.5% 49.7%

handouts, keys, etc.

Later that spring, two NMSU instructors visited @WEM 112 lecture in conjunction with the Teaching
Academy’s Peer Coaching program. They engage@stsidh a dialogue related to the classroom legrnin
environment, and collected a survey of studentghich written comments were strongly encouragetith®
~130 students who returned this sunayer 50 explicitly mentioned clickeirs response to the question “What
most helps you learn in this class?” Numerousratbgponses made references such as “working obtgms
in class” that are closely associated with clickets contrast, there was almost no mention akelis in
response to the question “What least helps you ligathis class?” Representative comments include

- “Clickers are great because | can instantly knowrif on the right track or completely wrong.”

- “The most helpful things in this class are the lics and worksheets because they help me to stay
engaged in the lecture the entire time. They h&dp me learn through my mistakes.”

- “The way Dr. Smith utilizes the clickers is effeetbecause we get immediate feedback. It's much
better to attempt problems & calculations & figuret what you're doing wrong than wait to find out
on atest.”

- “Worksheets and clickers really keep me involved angaged in the class material. Clickers give
instant feedback, which really helps. Also, Drit8ris awesome. | don’'t know how he makes
chemistry fun!”

These comments highlight two of the obvious besditclickers — student engagement in the learpingess
and providing of learning feedback. The final coeminalso illustrates how clickers make class majeyable
for many students.

End-of-semester teaching evaluations for CHEM hlthe fall of 2007 (before clickers) and spring2608
were also analyzed. Since student evaluationsyicourses have always been high, my goal wasdlate
whether there were any significaadverse effectsn student perceptions during the initial clicker



implementation period. In summary, there were 18ituidents rated the course with respect to “viaigH,
handouts, and demonstrations” with a score of 8.88/in the fall compared with a score of 3.81/4r0the
spring. Overall course evaluations changed frd88/3.00 in the fall to a slightly lower score o¥2/4.00 in
the spring.

Effectiveness of student learning may be demorestrah a concept by concept basis through analf/sisident

performance on clicker questions both before atet ah instructional segment. Two examples arerghere:
Example #1: CHEM 112 (3/19/2008)

In this example, students were asked to deterrmim@dlue of the equilibrium constant for the equrati

H" +OH H,O; K =7 They were already familiar with the reverse @ tquation and the value of its

equilibrium constantH,O0 H"+OH ; K, =1.0 10", and they had been taught previously that when an

equation is reversed, the equilibrium constamigiited. Hence the correct answer to the queiithatK =
1/K,, = 1.0 x 16", However, the percentage of students correctiyvaring this clicker question was only 14%,
with the majority of students selecting the incotr@nswer thak = K,,. After viewing this answer distribution,
| reviewed concepts related to how reaction dicgctimpacts the value of the equilibrium constdopon
reopening the clicker question, the percentagéudfesits answering correctly rose to 89%.

Example #2: CHEM 112 (4/4/2008)
Near the end of CHEM 112, students learn how thefp&lbuffer solution is close to the ptalue for the acid
component of the buffer, and that buffers are egduring the course of any titration involving aak acid or
base. However, students have a common misconogptid when a weak base is titrated to its bugian,
the pH is near the pjalue of the base rather than the, pKlue of the base’s conjugate acid. On this date,
students were quizzed specifically on this conoeatr the beginning of class, with a correct respoate of
only 20%. It is quite interesting to see studeatpond when a performance graph on a questionasutttis is
displayed — they seem almost riveted for a few nime It is an ideal teaching opportunity that Widoe lost
without the clicker dynamic. In this case, instioig was given immediately following collection student
answers to correct this misconception, but withreapening of the question. Near the end of cletsslents
were requirecpply this conceph a titration curve sketch. The correct respaase on a clicker question
related to this concept was 72%, a marked impron¢eeen with some 30 minutes of mostly unrelated
instruction between the two clicker questions.

In summary, student response to clickers has bethgiastic not only with regard to their “enjoyrtieaf the
class but with respect to their self-perceptiofeafning. There is also evidence, on a concegbbgept basis,
that clickers-assisted instruction is effectiverip General Chemistry courses.
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| have participated in three Teaching Academy exegiited to the use of remote-response devidbin
classroom. The first was as a participant in Mielg&huster’s presentation “Engaging Students v@ticker’
Technology” (2/26/08). Her presentation expandgdsimw of how clickers could be used, particuldryre-
teaching” questions, and confirmed that much oftwhiaas doing initially was right. | was also a-presenter
in two Teaching Academy events related to teacliirge classes; “Improving Student Engagement and
Learning in Large Classes” (3/8/08) and “Teachiagge Classes: Can You Hear Me Now?” (1/26/09). Ude
of clickers was a central, but not exclusive, tdpicboth of these presentations.












