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Abstract

An important aspect of teaching is to engage students in the learning process. Evidence
has shown that the use of technology to increase engagement and participation of students in the
classroom is important. The use of technology in a high school mathematics classroom ta@ engage
students was investigated in this study. The purpose was to determine if the use of Student
response systems or clickers in the classroom engaged more students than a classro@rmnot using
the technology. The second part of this study was to investigate whethegthe use of this
technology increased student test scores. This study took place in.a high sch@ol mathematics
class during the 2010-2011 school year, in South Central Wisconsin. The study involved data
gathered from classroom observations, student surveys, stteélent interviews, quiz and test results,
and the teacher*'s journal.

The student surveys and interviewsywere overwhelmingly positive in using clickers to
increase engagement during the class periodé The students agreed that using clickers made the
math lectures more interesting4lhe t€acher*s journal and classroom observations provided
insight into the use of the €lickets to promote discussion, instant feedback, and effectively
implementing clickess irithe, lecture. The quiz and test results were inconclusive. There were too
many factorsgegonsider when looking at the comparison results, such as the students* overall
math skibls. This.study is important to teachers and administration who are investigating ways to
ineerpofatetechnology into the classroom. The benefit that the clicker technology offers in

stugdent engagement and participation should be considered as a supplement to the classroom.

Vi



Utilizing SRS in a High School Math Class
7

Chapter One
Introduction

The need to engage students in the learning experience is very important in teaching the
current generation of students. According to Wood (2004), “students who engage interactively
with each other and the instructor in the classroom learn concepts better, retain them longer, and
can apply them more effectively in other contexts” (p. 796). Stowell and Nelson (2007) tepotted
that “increasing student participation is one of many strategies that might lead to improved
student learning” (p. 253). The students today are considered the techn@logy generation.
Integrating technology has been found to have a positive impact on aéadenyiGresults (Nagel,
2009). Teachers need to engage and increase participation aof students, and adopting technology
is a way to do this. The technology known as a Studen,Response System (SRS) or ,,Clickers™
may be the tool educators need to engage students duking lecture. Edmonds and Edmonds (2008)
report that “SRS technology can be used teystimulate greater learning” (p. 432). This can be
accomplished through student participatign,@nd could be the tool worth using in my high school
classes.
Definition of ‘clickers’

There are vasiousmames for these devices, such as CRS (classroom response system),
ARS (audiengemesponst system), SRS (student response system), or just plain ,,clickers™. A
clicker iswa remate control device that each student has that allows the student to anonymously
respond o guestions presented in class. These devices offer a continuous exchange of
infermation between the students and the teacher. With this immediate feedback, the results are
quickly summarized and can be presented on a screen for the class to view. This tool could

provide for better class participation and improved test scores because of the interaction between
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students and the teacher. Lantz (2010) stated the “anonymity of clicker responses appears to
increase responding from students that do not normally respond in-class” (p. 557). Premkumar
and Coupal (2008) advised that, “the effectiveness of this system in improving teaching and
learning depends on whether sound pedagogical principles are being used by the instructors”
(p. 146). Educators are always looking for ways to actively engage students during class é&nd
these devices are viewed as a viable tool.
Purpose of the study

First, I would like to look further into the effects of using SRS an student participation in
the classroom with the following question: Are more students engagee during the class using
SRS compared to a class where it is not being used? | helieye ITfistudenits are engaged, then their
test scores will increase. The second part of the study fas the folfowing question: Does using
SRS not only engage my students but increase te§t sGares as well? It will be important to
investigate if there is a benefit of using thigtook

The high school students | teath gtrifg the school year will be part of the study. I will
have a clicker group with one Algebraill class and one Geometry class. The non-clicker group
will be one Algebra 1l clags and'@ne Geometry class. The study will involve a chapter worth of
instruction, 3 weekssin length. I will conduct class with the non-clicker group as | normally
would, whergsstudents gaise their hand to answer questions. With a traditional lecture it is hard
to immesliately.determine if students understand the material, and | am often left observing their
bedy language. Many times the same few students answer the questions or ask questions in
classA'he clicker group will use the SRS for answering warm-up questions, homework check,
and/or reviewing lecture material. For example, checking for understanding on the homework

will involve a few questions that students answer with the clickers during class. The results will
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be anonymously displayed on the smartboard for the entire class. | will be able to immediately
get feedback and analyze the results on whether students understand the material and adjust my
lecture accordingly. The adjustment may be that | need to go over the material from the day
before for better understanding. The results will be saved for a complete analysis later. Also, |
will be making observations during class, using student surveys and interviews, and comparing
quiz/test results between the clicker and non-clicker groups. The information that i§ gathered
through my journal will be evaluated as well.
Summary

Educators understand that different students require different'kinds ofiteaching. Milner
(2006) reported that “handheld formative assessment technelogprovides teachers with a
virtually real-time picture on which students need helpywhere they need it, and how the
teachers can help best” (p. 2). This real-time infokmation becomes a valuable tool in the
learning process and may be able to motivate students to get to the next level. Coons (1999)
pointed out “this approach helps studéntsidesielop a sense of responsibility for their own
learning” (p. 145). The SRS cafy be a teol used in student participation and achievement. I want
to learn if using SRS makgs a difference in my students® learning. Will the time and energy that
| put into developipgycurticulum around using SRS not only engage my students but also
increase test seares?,l am not only doing this study for myself, but to share my finding with my
colleagues. ITthedesults of my study show that using SRS does increase student learning, then
SR&may be useful across the entire high school curriculum. Conversely, if the results show no
inekease in learning, then this study could save our district thousands of dollars, and resources

could be allocated elsewhere.
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Chapter 2
Review of the Literature
Educators are interested in improving their instruction through better communication.
Technology has offered many opportunities to increase communication. The National Council of
Teaching of Mathematics (NCTM) has published a report linking research and practices. he
report addresses research questions and one being technology and communication ¥h the
classroom. NCTM (2008) stated “technology includes any electronic tool thatprombétes a
dynamic and interactive mathematics learning environment, which if turfiallows students and
teachers to engage in calculating, representing, creating, explaring, @ollaborating, and
communicating mathematical ideas” (p.23). Research inté using Student Response System
(SRS) technology or clickers in the classroom as a,communication tool has been limited for the
secondary level. There is more research at thesuniversity level in large lecture settings. Clickers
are a set of wireless electronic devicesitincltdés a student handheld responder, a receiver, and
software. Students answer questigms, by pushing buttons on the responder. The answers are
recorded on the teachers computeér for feedback. The feedback can be anonymous and projected
for the class to view. Fhe Studies that have been conducted have examined four categories. The
literature about the useé"ef SRS in a high school mathematics classroom will be reviewed first.
The secondyis the'se of SRS technology and active learning. Active learning is the work that
goes @n to aeguite knowledge or a skill. The third is the use of SRS involving student and
teacherreaction. Observations students and teachers experience when using the clickers is

important to examine. The fourth is the use of SRS and student academic test results.
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Use of SRS in a Mathematics Classroom

There is limited research regarding the use of SRS in a high school mathematics
classroom. In the first study, Kwan (2009) reported “that students are more motivated when they
have direct involvement in their own learning and evaluation process...Due to the feedback
feature of CRS [SRS], students can immediately see the outcome of their effort” (p. 15), This
action research project included students in four regular Algebra Il classes in an inger city high
school, averaging 33 students per class over a six week period. To supplement the lgssons, SRS
technology was used at the end of lecture during the individual/ group practice session and the
question and answer session. The data consisted of observations,questionnaikes, and student
interviews. It was found that anonymity encouraged participation, but'that after a few weeks,
participation declined because the novelty factor woresff. It gives the students the opportunity
to learn from their mistakes instantly by seeing the résults and comparing answers. The
anonymity feature can protect students from embartassment of choosing the wrong answer.
Kwan also concluded that math conceptsdvese reinforced when the clickers were used right after
the lecture. Kwan did find some interésting information regarding using SRS. Kwan stated that
overall achievement incre@ised af average of 59.6% from the pre-tests to the post-tests. Kwan did
conclude from his data that using technology may have improved student comprehension,
teacher awarenmess Of stiidents struggling, and the appropriate pace of the course content. A
limitatiamyto Ris fifdings is that the material on the test was being taught through regular lecture
apekthis’would account for the large percentage increase in test scores (from pre-test to post-
test),vhile the actual effect of the SRS on student learning was not examined.

The second study done in a high school looked at technology-enhanced algebra

instruction. Souter (n.d.) studied 92 ninth-grade students in five algebra classes. This is an
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exclusively ninth grade school. A comparison was made between traditional algebra instruction
and the use of a variety of technologies. The technologies that were incorporated into
classrooms included; graphing calculators, powerpoint presentations, algebra labs for
computerized instruction, and online activities. The data was collected through student and
teacher surveys, participation checklists, observations, interviews, and tests. The surveysby the
students reported a positive attitude towards technology. The students claimed to bé motivated
to learn algebra, the classes where fun, and there was a desire to succeed and fiave good grades.
The pretest and posttest results confirmed student comments on havingsgood grades. Souter
discovered that the “technology-enhanced classes reported more of a'gain {6:6%) in correct
answers from the pretest to the posttest” (p.4). Based on Souter's finding, she recommended
that her school increase the integration of technology into the Algebra classes. The limitation of
this study for my research is that the SRS technologyawas ot integrated into the classroom.
Research investigating SRS technology in secondary math class is limited and needs to be
addressed.
Use of SRS Technology and Active Learning

By increasing the participation level, students are actively engaged in the lecture, thus
resulting in active learning, Adams and Howard (2009) reported that SRS can facilitate change
in behavior gfsstudents#nd the instructor and therefore enhance the teaching and learning. Also,
the system. camyprovide valuable feedback to both the instructor and the students. The SRS
epables@ continuous exchange of information between the teacher and student allowing for
aCtivesparticipation in the learning process.

Edens (2008) did research on the teaching approach, gender, self-regulation, and goal

orientation using SRS technology. The study was conducted with 120 participants in two
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undergraduate Introductory Psychology classes. The focus on comparing instructional
approaches (operant conditioning versus metacognitive) with using SRS technology found no
difference in terms of student achievement. This is interesting because Edens expected that the
metacognitive process (self-monitoring and self-assessment) using SRS would have higher
achievement. It was found that the effectiveness of SRS based on student characteristics, {1ke
gender, self-regulation, and goal orientation does play a role in achievement. Maleg witfilow
self-regulation outperformed highly self-regulated students on grades while u§ing the SRS in a
lecture setting. The last finding was that student outcomes such as the level of anxiety and
attendance, was influenced by using SRS both in a positive and negative ways Edens concludes,
given the push for individual accountability, more researchg@n SRS needs to be done. Also, the
instructors goal plays an important role in the results#hat'SRS technology has on active student
learning.

Wood (2004) found the give-and-take atmosphere that can be produced by using
clickers increased student active engag@endent during class. It was discovered in his class that
when students responded with @ Vvariety of answers, he would let them convince each other as to
the correct answer. Wood§ describes an example in a biology class with 75 college students and
how he learned fromsthem,as much as they learned from him when he first used the clickers.
The advantagesshe listed include answering anonymously, evaluating students understanding,
studentsspaying.attention, and it is immediate, real-time. The effectiveness of clickers relies on
hewwthe instructor uses them. These are all observations by Woods and he concluded that it is a
Iotumare fun to teach with clickers.

An interesting survey done by Tress and Jackson (2007) of 1700 undergraduates enrolled in

7 large clicker courses. The class size was 200 students or more. Trees and Jackson found
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that the students reported a positive perception of using clickers such as the value of feedback,
and students were involved and engaged. They concluded that clickers are a tool that may
facilitate active student engagement, but that they do not ensure it. Student expectations of a
large lecture class and how the instructor utilizes the tool play an important role in the active
learning. The limitations to the study included that the survey was given at the end of the
semester and continued assessment data was not available. Also, the open ended guestions atthe
end of the survey suggested that there is a need to refine the survey instrument.

To combat a passive learning environment of a lecture and promeote active learning, the
use of SRS technology is recommended by Osterman (2007). The,uséof SRS technology was
examined in library instruction to provide a greater level of@ctive participation by students. It
was concluded that SRS helps to maintain the studentst cofigentration and interest by breaking
the lecture into segments. The drawback may be#hatiless material can be covered because of the
time taken up by using SRS and technology.prébléms may distract instructors from their
teaching.

Use of SRS Technology and Student/Teacher Reaction

According to,Kenwright {2009), the use of clickers in the classroom is a good way to find
out what the students* existing knowledge is before the lecture. It is a way to introduce the topic
of the lecturesltyis alsodised to find out immediately the students™ understanding of the topic
being taught. iepwright also found that it gives all students an opportunity to answer questions
apdwparticipate. There does need to be a balance between using the clickers and introducing the
nowmaterial. Kenwright recommended that if used for math problems, don®t just show the
answers; you need to follow up on providing how to solve the problem for the learning process

to take place.
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Interesting research was done by Kaleta and Joosten (2007) on the use of clickers in four
University of Wisconsin campuses. A survey on the perceptions and attitudes regarding clickers
was evaluated as was the impact of using clickers on retention and grades. There were 27
instructors and 2,684 students who responded. The survey consisted of 68-items on a five-poinat
Likert scale. Kaleta and Joosten (2007) found “that both faculty and students liked using €lickers
and perceived the clickers as having a strong impact upon class engagement and le@rning? (p:4).
Student participation and interaction were reported higher by both students and instguctors.
Instructors stated that clickers were used mainly to stimulate discussions Instructors appreciated
the immediate feedback feature and agreed that student learning wasimproved using clickers.
The data regarding student grades showed a significant differenge in the classes. There was a
2.23% increase in students obtaining a C or better from,theall of 2004 to the fall of 2005. The
use of clickers, as reported by the students was that they were fun to use. The instructors and
students reported that they would recommend the use of clickers.

Hall and Swart (2007) conductéd ast oginion survey of 212 students in upper level college
courses. The survey included 90gtudents who used clickers and 122 that did not use clickers. The
survey addressed their participation and perceptions of technology used in the classroom. Along with
the survey, academiesperf@rmance was measured by test scores in one of the classes for three
semesters. Hallsand Swaft discovered that the students indicated significantly more positive affective
responsesywvitiyusifg the SRS technology because of active learning. This technology allowed active
participation in the learning process reported by students showing support for the technology. The
foGuson questions during lectures using SRS technology resulted in higher exam scores than when
the technology was not used. Hall and Swart reported when every student responded and could

compare their response to the overall class response,
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that this enriched the learning environment.

A study conducted by Stowell, Oldham, and Bennett (2010) looked at using SRS
technology to combat conformity and shyness. Shyness can contribute to a student™s lack of
classroom participation. They compared hand-raising and clicker responses to 50 controversial
questions and the experiment was videotaped for later analysis. Also, the students compléted a
mood and emotion survey. There were 128 Introductory Psychology students that took part ih
the study. Stowell, Oldham, and Bennett found that clicker responses produced a greater
variability in the group than hand-raising. This suggested that the studemts were less likely to
conform to the groups opinion, revealing a greater diversity of studénts” epiions. Also, it was
found that shy students felt more uncomfortable raising their hands and preferred using clickers.
A limitation is that the 50 controversial questions askeg isfet representative of a regular
classroom.

Lantz (2010) looked into ways in whichiclickers help students understand and organize
material that is being taught in class. Studenfs* reaction to the use of clickers was that they were
useful. Lantz discovered that sttentsound that clickers made class more interactive, they
could gauge their understanding of material with their classmates, and felt more involved.
Students have to paysattention to what is going on in class. Students mentioned technical
problems as temahy they disliked using clickers. The anonymity of the clickers versus raising
their hamel,to answer questions was preferred by the students.

Martyn (2007) stated that most SRS research “targeted their affective benefits,
whighdinclude greater student engagement, increased student interest, and heightened discussion
and interactivity” (p. 72). Her study compared student perceptions about active learning with

clickers or class discussion. A small Midwestern liberal arts college was used in the study. The
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study included four sections of an Introductory Computer Information Systems class with 92
students. The participants took a seven-question survey on their perception of using clickers or
class discussion. No statistically significant differences occurred. Martyn concluded that the
teaching instruction was more important than the benefits of using clickers.

In a study that surveyed 498 elementary and secondary educators by Penuel, Bog¢ardin,
Masyn, and Crawford (2006), the focus was on the instructors. The questions addrgssed three
topics: first, the educators™ goals regarding the use of clickers; second, the ingtructignal
strategies they used when using clickers; and third, the educators™ obsefivations when using the
clickers. A major limitation is that all the participants surveyed used the same company*s
technology and received a $10 gift certificate for responding. The educators reported having
goals in using the SRS to improve learning and instruetion:§I' he ‘instructional strategies covered
many topics such as gauging student understandifig, @iscussion generator, and adjusting lectures.
The educators™ observations when using clickegs were all positive. Penuel et al compared K-12
to higher education and concluded that thé teaching practices using SRS technology are the same
for higher education as it is at the K-12 level. It was pointed out by Premkumar and Coupal
(2008) that this technology is only ateaching and learning tool. Pedagogy has to take place first
and this technologyssecond for learning to be enhanced.

Use of SRS Teehuologyand Students’ Academic Test Results

The use,of SRS is an important activity in students® self-monitoring or self-assessing of
theirlearning. As for the research on the use of SRS on direct academic performance, there has
beenatixed results. Students performed significantly better on exam questions in the clicker
lecture compared to a lecture that did not use clickers according to Shaffer and Collura (2009).

An Introductory to Psychology course involving 177 college students was studied. Three of four
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sections used clickers and they were used for a one hour lecture. They found that in the three
sections using clickers, participation increased. When the responses to the questions from the one
hour lecture were compared, the clicker classes showed significantly more questions correct. The
clickers were used to engage students in discussion only. The conclusion was the use of clickers net
only increased participation, but resulted in a higher percentage of correct answers.

Another study on achievement, Edmonds & Edmonds (2008) investigated whether an
increase in student exam scores was related to the use of SRS technology. Thé study was
conducted in an urban university using six Introductory Managerial Aceounting courses. A
control group (three courses) was compared to an experimental groupi(three‘gourses). It was
found that the SRS courses averaged 3.15 percentage pointghigher than the non-SRS courses. It
is interesting to note that the courses using SRS helped\owsGPA students without a negative
effect on high-GPA students. Edmonds & Edmofids were ot able to find negative effects of
using SRS on student exam performance. A limitation is that student attendance was not able to
be controlled and this could be a factar in‘the increased exam scores. Stowell & Nelson (2007)
compared clickers to hand-raisifg andiesponse card methods for student feedback in college
psychology classes involving 140 undergraduates. It was discovered the highest participation
came from the clicker group, but that there was not a significant difference on quiz scores,
therefore notaffecting.academic performance.

Summapy:

After reviewing the literature, most of the research was positive for both the student and
teagher in the utilization of SRS in the classroom. The use of SRS in the classroom improving
participation was a central theme throughout the research. The use of SRS does promote active

learning. Teachers and students liked the immediate feedback feature and students especially
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liked the anonymity that the SRS provided. The actual effect on student academic scores is still
in question and more research needs to be done. Also, much of the research is done at the higher
levels with large lectures, and not at the K-12 level involving smaller classroom sizes. Much
more research needs to be done regarding the effect of SRS in the classroom at the secondary,

level. With the cost of this technology decreasing and the student generation immersed j

technology, this would be important research to investigate. O

N
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Chapter 3
Project Description

Students today are of the technology generation, which is fast paced. For students to
become engaged, teachers may need to implement technology into the classroom. The
technology known as a Student Response System (SRS), or clicker, is a tool that I studieddin my
math classroom. It gives real-time information to the teacher and/or the class to.gvaluate. The
SRS are a set of wireless electronic devices that includes a student handheld résponéer. The
students provide answers to questions by pressing buttons corresponding t,their answers. This
technology can be anonymous and may increase student participation in class and improve
student learning. | wanted to learn if using clickers in mygmath,class makes a difference in my
students learning, by comparing a non-clicker clas§roomyto a clicker classroom. | want to find
out if the use of clickers promotes student engagementand thus participation, and if test scores
will increase. | did this by observing student participation, surveying and interviewing students,
comparing student quiz/test resultssbetwieenithe classrooms, and keeping a personal journal. The
study provided information.hat Was used to answer the following questions: Are more students
engaged during the clags using SRS compared to a class where it is not being used? Does using
SRS not only engagegiy students but also increase their test scores? This study produced
findings regardingthe use of SRS in the classroom that | can share with my administration and
colleggues.
Participants

This study was done in the fall of 2010 at Milton High School. This is a public high
school in South Central Wisconsin that has about 1019 students. The study took place in my

classroom with Geometry and Algebra 11 students that | was teaching. The Geometry course is
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required for graduation, while the Algebra Il course is an elective. Students in the Geometry
classes may be more diverse since they are required to take it, where the Algebra Il students
have chosen the class — primarily to get into college. | had a clicker class and a non-clicker class
for each course. Each class had approximately 25 students. | taught the non-clicker classes first
so that | would not jeopardize the lectures in those classes. In the clicker classes, | receiyéd
immediate feedback and | was able to adjust lecture accordingly. I chose to hold clésses‘hack
from using the clickers for one chapter only.
Procedural Description

| kept a checklist of my observations on participation in each'@f the Classes. This
checklist was done daily with comments regarding student partigipation. | conducted a written
survey and an interview of my students regarding mathyin general and the use of technology in a
classroom. The survey was given at the end of the study to evaluate the use of this technology in
the classroom and participation in the math,class. Also, the study included evaluating quiz/test
scores for the Geometry and Algebra 1l sttidents. The same quizzes/test was given in the same
course and results where compared. Awpersonal journal was created during this study for
additional data.

The topic fammy ‘Geametry students was a chapter on right triangles and trigonometry.
My Algebra Mestudents/Studied a chapter on rational exponents and radical functions. I started
all my glasseSwvith 3 to 5 warm-up questions. Each group was allowed to answer the same
questions. The non-clicker group recorded answers on paper and we discussed the answers in
class'he clicker group recorded answers with the clickers and the results displayed
anonymously on the smartboard for class discussion. | did collect the answers to the questions

from both groups, one group electronically and the other groups paper work. The same
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information was given in each course during the lecture. All classes had students raise their hand
to ask questions. To answer my questions, the clicker class used the clickers while the non-
clicker class raised their hands. All quizzes and the test were done on paper and graded the same.
Whenever possible, the clickers were used in the clicker group. For example, during homework
check, I had the clicker class record answers using the clickers while the non-clicker clasSes faise
their hands.

Analysis

The participation was evaluated based on my observations. | created a checklist for each
class to determine the number of students participating. | observed duking £1ass each student and
placed a check on who was participating in class and to what degree. The checklist was set up
with four categories. First - student has participated iniglassiby. asking question or appropriate
comment. Second - student has been engaged théentire class by observing body language. Third
- student body language engagement obsered ‘@niyehalf of the class. Fourth - student has not
paid attention or been engaged at all durigtg elass. | compared the numbers in the column with
the different classes to determingé partigipation (Observation of Participation Checklist, see
Appendix A).

A survey (Resception, of using Student Response System, see Appendix B) was given to
each student mihe clicker classes at the end of the unit to be evaluated. | interview 10 students
on theigthoughtsa'egarding the use of the clickers for a greater insight (Interview Questions
Werkshget,see Appendix C). The questions dealt with student self-evaluation of their effort in
theelass and with the use of technology. This allowed me to determine if the use of clickers
attributed to an increase in engagement and in turn, improved student learning. | examined the

data collected for trends or patterns that may emerge. | looked for differences, similarities,
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relationships, and unexpected trends. My personal journal was analyzed for themes that may
emerge as a result of this study.

The academic achievement results were evaluated by the quizzes and test. The scores
were used to compare the non-clicker classes to the clicker classes. The study for the Geometry
classes on right triangles and trigonometry covered seven sections. A quiz was given coyering
every two/three sections for a total of three quizzes. A cumulative test was given at'the end of the
chapter. The same quizzes and test was given to both Geometry classes. The Algebra i1 classes
covered a rational exponents and radical functions that included six sections. The sections were
divided up and three quizzes will be given. Also, the same cumulative,testwas given at the end
of the chapter to both classes. The quizzes and tests allowed, foria coniparison of the academic
scores in a clicker classroom and a non-clicker classroam.

Summary

The implementation of SRS technalogyuint@ithe classroom is important. The results on
whether participation and academic s¢ores afe influenced by the use of clickers will be shared
with the school district. Teachegs are always looking for ways to engage students and share
ideas. This study could have an‘tmpact on the use of clickers in a high school classroom. With

limited research atthe high school level, this is an important area to investigate.
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Chapter 4
Results

The data collected is informative and thought provoking. The information is being used
to find out if more students are engaged during the class using clickers compared to a class
where they were not used. Also, the data was examined on whether or not the use of clickers
increased student test scores. The different ways that the data was collected offers & variéty of
insight into using clickers.
Observing Student Participation

The observation of participation checklist provided me the . opportunity to reflect on
what was happening in the classroom on a daily basis. The gatawas collected daily and tallied
into a percentage. The process involved each student receiving a'score for a single day in
regards to participation. A daily tally was made for ¢ach score (record for how many 4*s were
given, 3%s given, 2°s given, 1“s given) andya percent was calculated for the 15 days of
participation (see results in table 1).
The following score was givendih eachiycategory for participation:

4 - Student has pafticipatedin class by asking question or appropriate comment.

3 - Studentshas been engaged the entire class by observing body language.

2 - Stmdent body language engagement observed only half of the class.

1w Stugent has not paid attention or been engaged at all during class.
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Table 1: Observation of Participation Checklist
The following data represents the percent of students for the observation period of 15 days.

Non-clicker Clicker Non-clicker Clicker
Algebra ll Algebra Il Geometry Geometry
Asking questions or
appropriate comment. 22% 21% 21% 40%
Engaged entire class
period by observing body 52% 57% 50% 45%
language.
Engaged only half of the
class period observing 16% 15% 10% 10%

body language.

Has not paid attention or
been engaged at all 4% 4% 12% 0%
during the class period.

Absent 6% 3% % 5%

The observation of student participation duting theyAlgebra 11 classes was not found
to have a great difference between the non-clicker €lass and clicker class (the second and
third columns in the table 1). | believedhiSimay e due to the fact that this is an elective class,
students choose this class becaugé they warit to go to college and it is required for admissions.
These students are usuallyjtéfiersand seniors and realize the importance of the class and
learning the material,«therefaresheir observed participation was similar.

The observation of the students participating during the Geometry classes did have a
higher percént whén comparing the non-clicker class to the clicker class (the fourth and fifth
columsdn t@ble'®). There was a greater percent (12%) of students who did not pay attention or
were efigaged at all during the class period in the non-clicker class. This is a required class to
graduate the course has a diverse set of students. Some of these students are not interested in
math and they would not try the warm-up question, even after being asked to participate.

Therefore, using the clickers may have provided an incentive to participate.
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| discovered when using the clickers that everyone would sign into the computer system.
Also, each class would answer the 3-5 warm-up questions and | found everyone engaged from
the start of class. During the lecture, incorporating a couple of clicker questions as a concept
check helped keep the students™ attention. They needed to pay attention so that they could
answer the questions. The clickers encouraged students to participate because it would show the
number of students who had not answered and the students urged each other to ansiver. Thwas
like a game they were playing with each other to get the correct answer. Then If someorie got an
incorrect answer there would be discussion on how they got that answes, The data showed 19%
(see table 1) more students in the Geometry clicker class would be asking guestions and making
comments. The non-clicker class needed to answer the same questions on paper, but I was not
able to see if everyone answered the questions or if they weke correct immediately. | would still
go over the answers, but observed a much quietet.class without the big discussions.
Student Survey and Interviews

The students in the clicker claSsesftogk a survey regarding their perception of using
clickers in class at the end of the studys The results for the Algebra Il and Geometry were
similar for many of the statemenis (See Appendix D for complete results). The students would
use a 5 point scale frem Sirongly agree to strongly disagree for 32 statements. It was interesting
to note that famthe Algebra Il class, 22 out of 26 students have not only heard about clickers, but
have useehthem . betore. In the Geometry class about half of the 24 students had heard about
cliekersiand'used them. Again, the juniors and seniors may have used them in other classes and
used.that experience to address the statements.

The Algebra II students™ perception of using clickers was positive (see table D1). When

answering the statement ,,clickers helped me to participate in class,” 62% agreed and strongly
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agreed; and ,,using clickers helped me to pay attention in class,” 69% agreed and strongly
agreed showing that using clickers helped students to be engaged during class. Both statements
received zeros for disagreeing or strongly disagreeing. Also, 77% agreed and strongly agreed to
the statement, ,,prefer using clickers more than listening to lectures only*, again reinforces the
students™ perception of being engaged during class. A big part of engaging students in cléss 1§
having the lecture interesting and 92% agreed and strongly agreed that ,,using clickers made
lecture more interesting™. As for the statement ,,using clickers helped me get & better grade in
this class compared to not using clickers, only 16% agreed and strongly agreed with 61%
being neutral. The students were not sure if using clickers increased their grade.

The Geometry students® perception was positive (seg table DZ). The Geometry
students™ perception from statements like ,,clickers helped e t0 participate in class™ and ,,using
clickers helped me to pay attention in class™ wer@67% and 71% respectively agreeing and
strongly agreeing. The Geometry studentsdelt strongly about how they could see their answers
quickly, comparing their answer with{othér siudents, and seeing how many other students got
correct answers, with each being aroufd 80% agreed and strongly agreed. They like the
competition effect of the ¢lickers. As for ,,using clickers helped me get a better grade in this
class compared to net using clickers,” only 21% agreed and strongly agreed while 54% were
neutral. Thissssimilar 40 the Algebra 11 class.

Fhe results from the survey were overall positive with very few disagreeing or strongly
disagreeing vith the statements regarding the use of clickers. When asked ,,I would recommend
usinggelickers again in this class,” both Algebra II (88%) and Geometry (84%) classes agreed and
strongly agreed with the statement. There were even 5 students who starred the strongly agree

choice. This would show that students like the engagement that the clickers brings to the class.
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The interviews that were conducted involved 5 students from each clicker class.
There was a theme throughout the interviews and they liked using clickers because the clickers
helped them pay more attention in class. It gave them something to do during the lecture so they
paid attention and in return understood the concepts. They liked being anonymous because they.
did not want everyone knowing if they got the answer right or wrong. But on the other hand,
they did like to compare their answers to other students anonymously. The immediéte feedback
helped them figure out what they did wrong and they could ask questions right away of they got
the right answer and felt good because they understood the material. Alkthe students were
positive about using the clickers and wanted to keep using them in class.
Quiz/Test Results

| wanted to find out if the use of clickers not onaly engaged my students but would
increase their test scores. The following tables inglude the fesults from the three quizzes and
chapter test given. The results are inconclusive With the use of clickers and test scores. Table
2: Algebra Il Class —Non-Clicker Clags"Quiz and Test Results.

Table shows perceptavhoreseived that grade based on 23 students.

Grade |[Quizl Quiz 2 Quiza3 | Chapter Test Average for Chapter
A 13% 26% 65% 47% 37.75%

B 26% 35% 13% 22% 24%

C 26% 13% 0% 18% 14.25%

D 26% 4% 18% 4% 13%

F 9% 22% 4% 9% 11%

Note: A=100%-90%,8%89.9%-80%, C=79.9%-70%, D=69.9%-60%, F= below 59.9%

Table 3wAlgebrali Class —Clicker Class Quiz and Test Results.

Table shows percent who received that grade based on 26 students.

Grade | Quiz 1 Quiz 2 Quiz 3 Chapter Test Average for Chapter
A 3% 15% 38% 27% 22%

B 38% 35% 23% 38% 33.5%

C 8% 27% 19% 4% 14.5%

D 27% 8% 12% 23% 17.5%

F 19% 15% 8% 8% 12.5%

Note: A=100%-90%, B=89.9%-80%, C=79.9%-70%, D=69.9%-60%, F= below 59.9%
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The Algebra 11 non-clicker class and clicker class shows that the non-clicker class has
more A“s by over 15%. The clicker class has more B*s with 9.5 % over the non-clicker class on
average for the chapter. There are many factors that could play into these figures, such as the
academic level of the students and students who have quiz and test anxiety. According to these
results the clickers did not make a difference on student academic performance in the Algebra
Il classes.

Table 4: Geometry Class —Non-Clicker Class Quiz and Test Results.
Table shows percent who received that grade based on 24 students.

Grade |Quizl Quiz 2 Quiz 3 | Chapter Test Average for Chapter
A 75% 29% 33% 38% 4375%

B 17% 13% 17% 29% 19%

C 0% 0% 12.5% 12.5% 6.25%

D 4% 17% 12.5% 8% 10.375%

F 4% 41% 25% 12.5% 20.625%

Note: A=100%-90%, B=89.9%-80%, C=79.9%-70%, D=69.9%-60%, F= below59.9%

Table 5: Geometry Class —Clicker Class Quiz an@l Teést Results.

Table shows percent who receined that grade based on 24 students.

Grade |[Quizl Quiz 2 Quiz 3 4| Chaptér Test Average for Chapter
A 42% 21% 59% 50% 43%

B 29% 17% 219% 29% 24%

C 21% 8% 8% 13% 12.50%

D 0% 33% 4% 4% 10.25%

F 8% 21% 8% 4% 10.25%

Note: A=100%-90%, B=89.9%-80%, £=79.9%:70%, D=69.9%-60%, F= below 59.9%

The Geometsy clagses did not have a difference between the A*s for quiz and test
average scoresmilhe cligker class did have 5% more B*s, and had 7% more students earn C*'s
with 119 fewer students failing for the chapter average. The clickers here might have helped
thedlower aghieving student, but again many factors play into these results. Overall, the
Geametry class did see a difference in test scores when comparing the clickers to the non-clicker
classes for the B, C, and F grades. This is an area that could be investigated further. There are
many factors that can affect quiz and test scores. The use of clickers to engage students and

increase test scores may be beneficial for the average student.
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Personal Journal

My personal journal showed many positive comments in using the clickers along with
some frustrations. Everyone was excited about using the clickers and eager to log into the
system. | found that the students liked a variety of questions. | would ask a few homework
questions as part of the warm-up. This not only encouraged doing homework, but engaged
students throughout the class period. |1 would ask multiple choice questions as well@as trug/false
questions and have students type in their answer. | felt sometimes with the mdltiplechoice
questions students were just guessing and this was frustrating. When staudents had to type in their
own answer they needed to be exactly as | typed them in to be carrect, For.example, the answer
is 1,500 and if a student typed in 1500 it would say incorreat. The students were good about it
accepting this downfall of the system. | found keepingpit light and fun while using the clickers
was important. Students were always concerned 4f I"was going to use their answers for a grade. |
never did, but other teachers in my school«o use them for quiz or test grades. Keeping it a game
atmosphere allowed competition with@ufshesstress of a grade and | believe this kept all students
engaged the majority of the class periad. It also opened up discussion on how someone might
have gotten the wrong angwer and not only what the correct answer was, but why. The dialogue
it promoted each day,wasya great advantage.

The frustrationgame from when technology did not want to cooperate. My computer
went dewun ofiwe occasions and it took a little time to bring everything back up. Also,
ine@rpofating the clickers and questions into the lesson took time away from working on
homework in class. | found it averaged about 12 minutes a class period. I like students to start
homework in class so that | can answer any questions they may have. Using clickers did not

allow for much homework time. The non-clicker classes did get more homework time because
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there was not as much discussion for the same problems that the clicker classes had. It was
interesting to note the difference in classes and engagement. The non-clicker class would quietly
do the problems and then | would go over the answers without much discussion, therefore
allowing more time for homework.

| noted that the advantage of using the clickers allowed all students to respond tQ
questions and they could respond anonymously. The instant feedback allowed me 6 know
whether or not my students comprehended the material and exactly who needéd extga fielp. |
noted that the students were more alert in class because of the instant feedback they received.

A disadvantage was the amount of time the clickers took up in class."Also, 1ttook more time to
develop curriculum using the clickers and to design appropsiateguestions.

Another theme throughout my journal was thatistudents Were learning from their
mistakes because of the instant feedback on whatithéigorrect answer was. This would occur
through discussion and students or myselfghowinghow to do the problem correctly on the
smartboard. When | required students toavork with a partner to solve a math problem and submit
the same answer the classroomebecamig,intense at times. It allowed the students to learn to
collaborate, work as a teafh to c@me to a joint solution. This can be a difficult skill to learn and |
noted in my journaldhe pasitive aspects of this. Again, this promoted discussion not only in the
small groupsglut in theflarge group after the results were shown. It engaged students to think
about their answer and what they did right or wrong in solving the problem. | believe the
stwdents did participate in class more by using clickers. | also noted that the instant feedback and
diSgussions that developed in class were good gauges on my effectiveness in teaching the

concepts. It was a good learning tool for me when | listened to the discussion and could
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understand why my students were getting the wrong answer. | was able to make notes and

reflect on my own teaching in a new way with the help of clickers.



Utilizing SRS in a High School Math Class
33

Chapter 5
Conclusions

It is important that teachers engage students in the learning experience and technology
is one way to accomplish this. Students today are of the technology generation and require
instant feedback on what they are doing. My high school math class is no exception. This new
technology would bridge the gap between a traditional math class and students® inf€restin the
use of clickers. It is important to engage students through what interests them‘and the Clicker
technology does just that.

The research involving the use of clickers is limited in a secongdary:school math class.
Much of the research is done at the university level in largedecture halls. It has been found that
the use of clickers in the classroom was positive for staderits, and teachers. The central theme
throughout the research was that using clickers ptometed active learning and participation in the
classroom. The increase of participation imthe‘¢lassroom was addressed using data from various
sources. There is still a question on whethierghe use of clickers affects student test scores.
Because of the limited researchyflone with the use of clickers at the secondary level, this study is
important.
Discussion of Results

| foupehit,interesting how well the use of clickers was received. Students were excited
about using Cligkers daily. This tool did provide for better class participation. All the students in
thevelicker glasses would log into the system and provide answers. The class would monitor
themselves by making sure the correct number of students logged in and that everyone answered
the questions. It was interesting to discover how using the clickers promoted discussion among

the students. They not only wanted the entire class to get 100%, but would discuss why someone
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selected or put in a wrong answer. This created a new learning environment. Students were
learning from other students™ mistakes. The students were anonymous, so no one knew who
answered what. | could always find out who was struggling and help the student during
homework time. This technology was like a game to my students and they wanted to do their
best. The immediate feedback on how they did individually and as a class was at times intense,
When working with a partner to solve a math problem there was a lot of discussion‘and at tifmes
disagreements. This tool proved to be a great way for students to learn to work together. | did
discover through this study that using clickers did increase my studentst, engagement in class.

The effect that clickers had on improving test scores is still iriguestion. The results that |
obtained did not suggest that clickers had any effect on _scores. Bhe scores were very close when
| compared clicker to non-clicker classes. | believe there were 100 many factors that affect test
scores to make a sound conclusion. | do feel thatthe'average Geometry student may have had
greater success and impact on their test scages whenusing clickers. Overall, from my study |
was not able to determine whether or fiots€ligkers had an impact on test scores. Therefore,
further studies need to be donedn this‘area.

| did not anticipaté the amount of time that clickers would take during class. When you
allow students to apswer‘the,question, everyone was getting done at different times. This did
cause down time,for,same students as they waited for classmates to answer. Also, the total
amounisef time,added to the lecture averaged 12 minutes. When you only have a 50 minute class
peried, fime'is taken away from class work. The students did not seem to mind the extra time
anehthe use of clickers may have helped in their understanding of the material. This is where |
would like to see more research done. Do students understand the material better using clickers

or just traditional lecture?
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Recommendations

The use of clickers in the classroom should be used in a supportive role. They do
encourage participation as long as the teacher is promoting it. If clickers are only being used for
taking quizzes and not promoting discussion, the participation will not occur. Thus true
engagement in the learning process is not occurring. The teacher needs to take the time t@
develop curriculum around the use of clickers that promotes engagement and offerg thotight
provoking questions. Also, the teacher needs to take advantage of the instant feedback it offers
and have students learn from their mistakes. Incorporating a variety of guestions, such as
multiple choice, true/false, and open ended allows students to keep efigagedl-Otherwise, this
technology becomes boring and students lose interest in class. The use of clickers does allow for
a break in the routine in a straight lecture and engagesstudents.

Before using clickers a teacher needs to réfleét on what the objective is for using them
in the classroom. If it is to engage studentsythis,sttudy supported clickers for this use. It does
depend on the teacher pedagogy and the gffective use of clickers by the teacher. Clickers do

engage students and the study f@und Owerwhelming positive responses in using them.
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Appendix A Observation of Participation Checklist Class Hour

The Interaction of Student Response Systems in a High School Mathematics Class

4 - asking questions or appropriate comment

3 - engaged entire class period by observing body language

2 - engaged only half of the class period observing body language

1 - has not paid attention or been engaged at all during the class period
0 - absent

39

Students Name Day 1 Day 2 Day 3 Day 4 Day 5 @v S
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Appendix B

Had you heard of clickers before this class?

Had you used clickers before this class?

SA - Strongly Agree A — Agree

| like math.

Math is important to me.

N — Neutral

| often raise my hand to ask math questions.

| am likely to answer questions during traditional lecture.

Clickers helped me to participate in class.
Using clickers helped me to pay attention in class.

Clickers helped me get instant feedback on my answers.

Clickers have been beneficial to my learning.

Using clickers helped me get a better grade in this class
compared to not using clickers.

| learn more using clickers than not using clickers.

| study and prepare more when we use clickers ifi.class.
| prefer using clickers more than listening to l@etures only.
| prefer to be anonymous in classes.

| like to quickly see if my answer is right\or wrang.

With clickers, I like to see how many ©thér students got the correct answer.
With clickers, | like to compare mysanswervith other students.
I did not mind using clickers begause o one can see my answers.

Getting feedback on my ideasshelps me learn better.

Participation with clickers impr@ved my understanding of the math topic.
Participation with clickersincreased my feelings of belonging in this class.
Participation with glickers,increased my interaction with the teacher.
Participation with cliekers increased my interaction with other students.

I am more likelyto answer questions using clickers.
Clickers were helpful in understanding the material.

Using gliekersypreduced more overall interaction in the classroom.

Using cliekers made lecture more interesting.
Using clickers enhanced the clarity of examples.
I enjoyed participating in class with the clickers.

USing/Clickers provided a smoother transition to the answers.
Clickers were fun to use in class.

I would like to use clickers in all my other classes.

I would recommend using clickers again in this class.

Perception of using Student Response Systems (clickers)

YES NO
YES NO

Please respond to each statement by circling one of the following:

D — Disagree SD — Strongly_ Disagree

SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD

SA ANDSD

SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD
SAANDSD

SA ANDSD
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Note the above statements compiled from the following resources:

Kwan, R.W. (2009, April). Using a classroom response system to improve student achievement in a
high school mathematics class. Retrieved from
http://www.sierranevada.edu/UserFiles/File/MAT_THESES_09/spring/Raymond%20W.
%20Kwan.pdf

Penuel, W.R., Boscardin, C.K., Masyn, K, & Crawford, V. (2007). Teaching with student
response systems in elementary and secondary education settings: A Survey Study.
Education Tech Research Development, 55, 315-346.

Shaffer, D. M. & Collura, M. J. (2009). Evaluating the effectiveness of a personal response

system in the classroom. Teaching of Psychology, 36(4), 273-277.

N
2
4
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Appendix C
Interview Questions Worksheet
Questions Student reply
1. Do you like using clickers in class?
2. Why or why not?
3. Do clickers help you learn?
4. Why or why not?
5. Do you like that the answers are anonymous?

6. Explain?

7. Do you like to get feedback on your answers?

8. Explain?

9. Do you like the immediate feedback that the clickers offered?
10. Explain?

11. Do you like that you can compare your answer to others?

12. Explain?
13. What is your overall grade for using clickers in the classroom?
14. Comments? Q

Note the above questions compiled from the followin M
Kwan, R.W. (2009, April). Using a classroom respo & improve student achievement in a
high school mathematics class. Retrieved

http://www.sierranevada.edu/UserFiles/Ei
%20Kwan.pdf
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Appendix D
Table 1 Algebra Il Clicker Class Survey - 26 total students surveyed
Results from Perception of using Student Response Systems (clickers)
Had you heard of clickers before this class? YES — 22 students NO — 4 students
Had you used clickers before this class? YES — 22 students NO — 4 students
The following table is the percentage of students who:
SA - Strongly Agree A — Agree N — Neutral D — Disagree SD — Strongly Disagree
Statement SAANDSD
| like math. 27 38 15 12 8
Math is important to me. 23 46 27 4 0
| often raise my hand to ask math questions. 8 19 3127 15
| am likely to answer questions during traditional lecture. 8 12 45 27 8
Clickers helped me to participate in class. 24 38 38 00
Using clickers helped me to pay attention in class. 313 31 0 0
Clickers helped me get instant feedback on my answers, 3843 19 0 O
Clickers have been beneficial to my learning. 1554 27 4 0
Using clickers helped me get a better grade in this glass 12 4 61 19 4
compared to not using clickers.

| learn more using clickers than not using clickers. 12 27 34 23 4
| study and prepare more when we use cliekersin elass. 12 15 50 19 4
| prefer using clickers more than listeninguto I€etuires only. 27 50 7 8 8
| prefer to be anonymous in classes. 4 34 50 8 4
| like to quickly see if my answergsyight.opwrong. 3838 20 40
With clickers, | like to see howgmany ether students got the correct answer. 15 54 31 0 0
With clickers, I like to compase My answer with other students. 2742 31 00
| did not mind using click€rs begause no one can see my answers. 2057 23 00
Getting feedback on M ideas helps me learn better. 2750 23 00
Participation with glickers,improved my understanding of the math topic. 12 50 26 12 0
Participation with cliekers increased my feelings of belonging in this class. 12 27 46 15 0
Participationgmith clickers increased my interaction with the teacher. 12 35 38 15 0
Participatiapn with'elickers increased my interaction with other students. 12 34 42 8 4
I am more likely,t6 answer questions using clickers. 27 57 12 4 0
Clickérs were helpful in understanding the material. 233 3 4 0
Using clickers produced more overall interaction in the classroom. 2346 31 0 O
Using €lickers made lecture more interesting. 3458 8 0 O
USing/Clickers enhanced the clarity of examples. 1543 42 0 O
| enjoyed participating in class with the clickers. 3157 12 0 O
Using clickers provided a smoother transition to the answers. 2346 27 4 0
Clickers were fun to use in class. 42 46 12 0 O
I would like to use clickers in all my other classes. 3127 34 8 0
I would recommend using clickers again in this class. 5434 12 0 O



Utilizing SRS in a High School Math Class

44

Table 2 Geometry Clicker Class Survey - 24 total students surveyed
Results from Perception of using Student Response Systems (clickers)
Had you heard of clickers before this class? YES — 12 students NO — 12 students
Had you used clickers before this class? YES — 10 students NO — 14 students
The following table is the percentage of students who:
SA — Strongly Agree A — Agree N — Neutral D — Disagree SD — Strongly Disagrée
Statement SAANDSD
| like math. 17 42 25, 12 4
Math is important to me. 29. 46 25 0O
| often raise my hand to ask math questions. 17 21733 1712
| am likely to answer questions during traditional lecture. 4 2533 2513
Clickers helped me to participate in class. 21 4625 44
Using clickers helped me to pay attention in class. 29 4221 44
Clickers helped me get instant feedback on my answers. 42 38 8 84
Clickers have been beneficial to my learning. 17 3833 84
Using clickers helped me get a better grade in this class 4 1754 178
compared to not using clickers.

| learn more using clickers than not using clickers. 0 3346 174
| study and prepare more when we use clickers in glass. 4 3326 298
| prefer using clickers more than listening to lectGresionly. 21 3325 174
| prefer to be anonymous in classes. 17 3329 138
| like to quickly see if my answer is right agwreng. 38 4612 04
With clickers, I like to see how many otheg, studénts got the correct answer. 25 54 17 40
With clickers, I like to compare my answer with other students. 29 5017 40
I did not mind using clickers because ng,oné can see my answers. 33 3821 80
Getting feedback on my ideas hélps me learn better. 17 4633 40
Participation with clickers improved my understanding of the math topic. 4 4229 178
Participation with clickerg increased my feelings of belonging in this class. 8 1754 813
Participation with cliCkersincreased my interaction with the teacher. 8 2946 134
Participation with glickers,increased my interaction with other students. 12 2146 174
I am more likely f0_amSwer questions using clickers. 38 4212 44
Clickers wergshglpful ip'understanding the material. 4 3854 40
Using clickers prodluced more overall interaction in the classroom. 25 4625 40
Using cliekersymatle lecture more interesting. 38 2129 120
Using cligkers enhanced the clarity of examples. 13 5033 40
| emjoyed participating in class with the clickers. 29 3829 40
Using €lickers provided a smoother transition to the answers. 21 4233 04
Cligkers were fun to use in class. 46 2525 04
I would like to use clickers in all my other classes. 21 2542 84

I would recommend using clickers again in this class. 42 4216 00



