INCREASING ENGAGEMENT AND LEARNING WITH TECHNOLOGY


Increasing Student Engagement and Learning Through The Use of Technology In The Science Classroom

Action Research Project

Christy Wood

Endeavor Fellowship Cohort 1

INTRODUCTION

Over the past 9 months, I have been working towards my STEM (Science, Technology, Engineering, and Mathematics) Certificate through Cohort 1 of the Endeavor Fellowship sponsored by NASA.  These classes have opened my eyes to the idea of using technology within the classroom to improve student engagement and increase student learning.  Personally, I have compiled several online portfolios and a number of Power Points to use within my classroom and I am continually adding on a daily basis.  This is a change from how I started teaching several years ago and even when I was in school.  I found traditional science classes to lack motivation for student involvement with hands on learning.  Reading the text and taking tests is no longer an option.  Today I teach Science through inquiry and try to make lessons as hands-on as possible, although this is not always the case.  With our society’s increased knowledge of technology, I believe it is to our student’s advantage to use that technological advantage as much as possible.


No longer are Science and Technology separate topics in school.  Technology (Computers and the Internet
) is bringing Science teaching into the 21st century.  Students now have immediate access to information that was once a trip to the library or a phone call and then mailing time away.  With the touch of a few keys, student can access current data and the latest research via their computer, laptop, or cellular telephone.   The Endeavor Science Teaching Fellowship has allowed me to focus on using technology in the classroom; this includes NASA website and resources, teaching portfolios, discussion pages, email, Power Points, and presentations. This brings me to my questions for this action research project, will-using technology (power points, live TV, videos, document cameras, computer access, etc.) in the Science class increase student engagement and learning?

Literature Review
Will using technology (power points, live TV, videos, document cameras, computer access, etc.) in the Science class increase student engagement and learning?  This question came to mind as I was self-assessing my own teaching practices.  How can I help my students be more engaged in the lessons and learn more at the same time?  Reviewing the current literature available was the best way to start.
The National Science Education Standards (NSES) (National Research Council, 1996) are an important part for teachers to focus on to increase student engagement and learning of Science.  One important aspect of the NSES is that students work together towards active engagement in learning science.  Through the use of technology, students are allowed to connect with each other as they would from home.   Today, students access Internet sites where they post profiles, have conversations and look up information.   Being able to use these everyday skills in the Science classroom connects their learning to their everyday life.  Of course, all students do not have access to a computer at home, but have been introduced to them through school, friends, and the media.  Students lacking these technology experiences should be given the opportunity to experience technology at school.  

“What students learn is greatly influenced by how they are taught,” (National Research Council, 1996, p. 28);  this belief is vital to our students today.  If students are taught by only lecture and notes, then they will not learn in an active learning environment. _________________________________ ___________________________________.  
Students need to opportunity to use hands on learning tools such as the computer.  PowerPoint presentations can highlight learning that should be focused on during units and lessons.  In the past teachers have just lectured and/or had students read and answer questions.  Using technology within the classroom will, “require change throughout the entire system (_____________________________, ______).”   
Research has shown that students in other countries are learning math, science, and technology at an accelerated rate compared to our students in the United States, I believe it is time that we increased our STEM (Science, Technology, Engineering, and Math) classes integrating all subjects into one!  The National Science Teaching Standards (National Research Council, 1996);  seems to have a strong disapproval in only using traditional teaching methods, suggesting that we (science teachers) need to branch out and expand our teaching methods.


In the journal article, Using Technology to Blend Teaching & Basic Research by Jacquelin McLaughlin,  today’s youth spend an average of six and a half hours a week using various forms of media or technology and that time spent on computers has more than doubled over the last five years (The Science Teacher November 2006).  
If our students are already spending time with technology, I believe we need to connect learning to their everyday world.   In Materials Today, it states that Cognitive psychologists and educators have pointed to a strong relation between visual abilities and learning Science (Yehudit, Belcher, Bessette, Danziger, McKinney, & Hult, 2003).  The article continues to state that perceptions of visual representation along with other teaching methods are increasing student learning in the science classroom and helping students to comprehend abstract concepts.  The article continues to state that by teaching through technology, experiments were interesting but not easily learned, visual and simulations were great for conceptualizing and visualizing concepts.


A study done by The Pew Internet and American Life project (Levin & Arafeh, 2002) showed that about 17 million students, ages 12-17, use the internet to find information for school and that these students believed that technology is an integral part of their lives.  If this is true, teaching students using a tool that students believe is important to their lives will increase their engagement within the lesson which will in turn increase their learning.  The study continues to state that 77% of public schools had a majority of teachers who used the Internet for instruction and that infusing technology into teaching is a vital part of their student’s education.  As I read through the article I also noticed that while technology seemed to be a vital part of education, it was also was a hardship at times.  Fulton (1998) noted that research findings and results are often inappropriately generalized across grade levels, students, and subject matter.  That technology continues to change and updates and technological issues increasing which will put a damper on using technology in the classroom, and finally that the impact on teaching and learning is just as important to teachers as it is to students.


One study (Fulton, Feldman, Wasser, Spitzer, Rubin, & McNarmara, 2000) showed that more important than test scores, technology can created communities of learners that have more communication opportunities, encourage more teacher-student and student-student conversations. and give students multiple ways for discovering, creating, and communicating information in various formats and voices.


Although there seems to be a lot of research out there for increasing student learning through technology in the classroom, it should be noted that more research needs to be completed focusing on student engagement and learning through use of technology in the classroom.  I found that although there were negatives, such as the speed at which information is presented (sometimes too fast for students to take notes), to using technology in the classroom that the positives outweigh those negatives.   The positive aspects of using technology are the basis of my Action Research project, I feel it is very important to see if using technology in the classroom will both increase student engagement and student learning.   The Action Research project will include the use of Power Points, videos, computers, and document cameras by both the teacher and the students.
Methods
Timeline
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Research Topic
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Description of Setting

School Demographics

Description of Setting

School Demographics


East Valley Central Middle School consists of approximately 637 students.  This is the first year that 6th, 7th, and 8th grades are combined as a middle school.  The total school population is broken down into the following ethnic groups:  Asian 7 students, Black/African American 5 students, Hispanic/Latino(a) 241 students, Native American or Alaskan Native 18 students, Multicultural 23 students, Native Hawaiian/Pacific Islander 1 student, and Caucasian/White 342 students.  
Although all three of our Elementary Schools are Title 1 qualified, we do not have Title 1 at the middle school level.  Of our 637 students, 289 students qualify for free lunch and 79 students qualify for reduced lunch.   Other services include 54 are being served under the title of Special Education and 67 students are being served under the title of CTC (Advanced Programs).

Classroom Context


For the first time, I find myself teaching in a brand new school with a brand new Science classroom, which I had the opportunity to help design.  With a new school and new classroom benefits that are both positive and negative.  One of the biggest negatives is that we still have Science materials in the old building because we don’t have room enough to store anymore.  It has also taken us a while to get all of the technology up and running in our building.  

The positives definitely outweigh the negatives.  The type of technology in our building and in my classroom is awesome.  I now have the ability to connect my computer, VCR, DVD, document camera and microphone to my mounted projector.  This allows me a variety of ways to use technology in my classroom.  New desks and chairs help students feel comfortable.  Lighting in the classroom gives me the choice of different levels of brightness depending on my needs for the technology I am using.

Participants


The participants of this action research are 7th and 8th graders from my Science classes.  My Science classes are labeled as general education classes with inclusion of Special Program students.  Due to the fact that I have about 170 students in 6 classes, two 7th grade Science classes and four 8th grade Science classes, I believe that using all students would be more of quantitative then qualitative.  Therefore, I plan on taking a sampling of the overall populations from each class, although I may include quantitative data at some point.

Ethical Considerations


Due to the complexity of our school and the students in my classroom, ethical consideration was one of the first aspects of the research project I considered.  Within my classes I have students from various cultures, religions, economic status, and prior backgrounds.  This research is designed to increase student engagement and learning through the use of technology.  It is my intent that students will not experience any negative effects from this research project; whether it is physical, emotional, or mental. With that being said, teaching in my classroom is of the utmost importance and this action research project comes second.  Permission forms containing an explaining and overview of my research projects were sent home in English and in Spanish for those whose parents are monolingual.  This permission form informs parents that their child would not be singled out or identified by anything other then their first initial and that their child’s participation or nonparticipation in this project will not affect their classroom grade.

Location (Area)


Students participating in this action research project are from a relatively small town in Central Washington State.  They are surrounded by mountains on one side and desert brush on the other.  The nearest big city to the South East is the Tri-Cities area which includes three cities, Pasco, Kennewick, and Richland which is approximately 1 hour and 15 minutes away.  Seattle, a well-known US city is to our Northwest and about 2 ½ hours away.  Finally, to our East about 3 ½ hours is Spokane.  Due to the relative remoteness of our area, there are many students within my classroom that have never left the vicinity.  .

Methods/Data Collection

Data Collection Process 


Data collection begins with determining the sources of data to be utilized within this Action Research project.  The plan is currently to keep a field notebook as this project progresses, noting student comments and questions, along with anything else that pertains to this action research project and my teaching and learning, as well as, student engagement in lessons and student learning.  Data collection will also be done via survey that will go out to both students and their parents.  This survey will ask specific questions about how the student learns, if they (parents and/or students) think that using technology in the classroom will increase student engagement and learning.  Both parents and students are also asked to explain what they like best when using technology in the Science classroom.  Student work and projects will also be collected and analyzed.  I will work in collaboration with both Science colleagues in 7th and 8th grade Science here in my building. In addition, I plan to take still life photographs of students during class, because
 these still photographs tell the real story on how students are engaged in the lesson.  Finally, towards the end of the project
, I plan on videotaping student interviews and then transcribing those student interviews.

Data Sources Used and Timeline

There are five different data sources that will be implemented within this action research project.  The first data source is a teacher field notebook, this source was chosen because of the interesting and amazing things students do on a daily basis.  Comments are made with honest intentions and show how a student feels, this I believe is an important component of my action research project and a source I want to be able to write in on a daily basis. 
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The second source chosen is still pictures.  Still pictures will be used to tell the story of how engaged the student is in the 
lesson.  
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The third source is student and parent surveys.  Surveys are going to be used as a pre-assessment and to get thoughts on technology used in the classroom.  Surveys questions
 will be clearly written and will cover what the students and parents have experienced including what they like or do not like about technology when it is used in the classroom for learning.  
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Endeovﬁr

Name Class Period

Directions: Carefully read the questions below, and then either choose the best answer or fill in the
answer.

1. Ifyou had to choose a way to learn, which way would you want to learn?

a. Read and answer questions.

b. Teacher lecture.

c. Technology based (power points, videos, document cameras, computers, etc.)
d. Combination of a-c.

2. In past Science classes, have your teachers used any of the following, if so, how often?

Yes or No Read text and answer questions times a week
Yes or No Teacher lecture times a week
Yes or No Power Points times a week
Yes or No Videos times a week
Yes or No Computers times a week
Yes or No Document cameras _____times aweek
Yes or No Other ____timesa week

3. Do you think that using technology in the classroom will help increase your learning? Why or
why not.

4. Ina paragraph, explain what you like best when your Science teacher is using technology in the
classroom.

Sponsored by:
National Aeronautics and Space Administration
(NASA Award NNX0BBAG3A)

Student Signature
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Science Teaching Cerlificate Project

Student’s Name

Directions: Carefully read the questions below, and then either choose the best answer or fill in the
answer.

1. If you had to choose a way for your child to learn, which way would you choose?
a. Read and answer questions.
b. Teacher lecture.
c. Technology based (power points, videos, document cameras, computers, etc.)

d. Combination of a-c.

2. Inpast Science classes, have your child’s teachers used any of the following, if so, how often?

Yes or No Read text and answer questions times a week
Yes or No Teacher lecture times a week
Yes or No Power Points times a week
Yes or No Videos times a week
Yes or No Computers times a week
Yes or No Document cameras times a week
Yes or No Othes . times a week

3. Do you think that using technology in the classroom will help increase your child's learning?
Why or why not.

4. Ina paragraph, explain what you like best when your child’s Science teacher is using technology
in the classroom.

Sponsored by:
National Aeronautics and Space Administration
(NASA Award NNX0BBAG3A)

Parent/Guardian Signature




The fourth source is student work, I will be collecting student work completed during this project.  Student work will give me an honest picture of how the students are learning. 
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I will be collaborating with the other Science teachers to compare student work and decide what is working and what is not working.  
Finally, I plan to videotape student interviews this will allow me to get the student’s perspective on how using technology in the classroom is working.  These interviews will be transcribed and placed into the Action Research project for accuracy on comments and thoughts.

It is important that field notebook, still photographs, and collection of student work should be on-going data sources throughout the action research project.  On-going data collection should be happening from 10-9-09 until approximately 11-11-09.  Surveys will be distributed to parents and students before 10-16-09 and returned by 10-23-09.  Student interviews will be done on or before 11-17-09.  This will allow a couple extra day for interviews to be transcribes and analysis done.

Triangulation and Rigor

Complementary Data Sources and Rigor

I believe it is important to use all five sources for collecting data for this action research project.  Each of the five sources for data collection complements the others; they all seem to build off each other giving more accurate and honest responses.  I will be able to use the field notebook data combined with student work, survey questions, still pictures, and interview transcriptions to support my findings.  Still pictures will show what students are doing or thinking as they complete their work, the pictures will tell their own story.  Interviews combined with field notes can be used to show if students are giving honest responses.  All five data sources will give me the opportunity to ask the same questions in a variety of ways to get similar response and make sure that the research I am doing is valid
.  
Another way I plan on making sure that I am on the right track is by using peer debriefing.  I plan on working closely and collaborating with my Science peers here in the building on student work.  They have already shown a lot of interest in this action research project and are willing to help in any way possible.  I also plan on using my colleagues and cohorts in this action research program to give me feedback on my data and give me suggestions on way to improve my project as well as improve my teaching.  Transcripts will be completed on all interviews to make sure that none of the statements or comments is taken out of context.

Data Analysis

Methods Used for Data Analysis and Integration of Data


The first step in data analysis is to randomly look at each individual data student and parent survey.  This will give me a good feel for how students and parents are viewing technology in the classroom.  Once all the data is collected, common themes will need to be identified and the data sources combine or separated depending on their themes.  The goal is that common themes will not differentiate between data sources but combine all five sources.  It will be important to comb through all the common data pulling out examples that can be used to support the findings of the project. Notes should be taken throughout the entire data collection and analysis process; these notes can be referred to during the final write-up of the findings.  Examples need to be quoted and shown in the final research project. Each form of collected data will be scrutinized and analyzed to see if it answers the action research question. Findings need to include factual qualitative data and the researcher’s opinion of that data.  Teacher reflection is also an important part of this action research.


As date sources are combined with common themes, I will have the opportunity to integrate all 5 sources of data into this action research project.  Surveys in combination with still photographs, student work, and student interviews will show a cohesive picture of how student engagement and their learning are connected and improved with the use of technology in the Science classroom.

Findings
At the beginning of this action research project, I had big ideas and lofty goals.  I handed out surveys to all my students and their parents.  Students were given candy if their permission slips and parent surveys were returned in the next couple of days.  Unknown to me, over 80% of the permission slips and parent surveys were returned the next day.  Another 15% were turned in during the next three days.  That ended up being close to 180 permission slips and parent surveys, not to mention that many student surveys.  The first step I took was randomly selecting 11 parent surveys and 11 student surveys that I could combine into one data table.  
[image: image9.jpg]| Jo | ebed

| jo | eBed

ejeq AoAINg JuUSpNIS pue jusied

[B21 8J0WI 30UBIOS SSYEIN ! UBY} IORSG UO SPUBY SIO-SBA
@821} SOABS pUuE [ensIA Jou uaddey sbuiy) moy eas-se A

S9A2SINO 3 Op PUE BUIYIBWIOS 93 JUBLISLISAXS B)i| [B8] SMOUS-SBA
?}'U0 pUE pajsalelul sw deay| sdioH 88 pue uoijelojul 10w JoB-soA
BujuiBew; ou/pUEISISpUN O} JSISEUONELLIOJ] Bj)| (28] 210w 19B-SoA
BuiuiBewr oujuo Bulob s| 1eym 993 [E] SI JaYOES) ABU) JBUM 98S-SOA
uny s1 31 owje Buisn &)l | JEYM 985 0} JOISES | SSHBLI-SBA

140 pesjsul Bujules| we | jeym 29g o aiow 396 ‘sjqehofus aiow-sap
/woJ} BUIWIOD S| JBYOES] BISUM S9S }SISPUN O} JOISES PUE BININJ-SOA
1'e Bulpeal 1snf usyy aiow sulejdx3  saxew Bupije) pue Buum, -SeA
usjsy| | os Jauung uny Bujuies| sexew Jl Jng-oN

Ajjlensia pue uoljewnou; djep-o}-druo spuey pue Buiuies| [ensiA-seA
Jow oAIB Ajeyesdosdde pasn uaypn | desy ‘Ajejendoidde pasn ji-se A
q1ss0d puE J0adX O} Jeym MOUY| 5] J0 SABM JUBIBYIP SBUOES}-SOA
I0)EWLIOJU] 10100 PUE [NjOSN SIO}N ‘SESJE [[E UlBIq 80)US-8SIN0D JO
Sw Bujules| ayew suondo jje Buisn ‘puom yos) ybiy e | OM-SOA
Ul SAIBULIOJUI BIOW DAY PUB 89S ainyny ey si ABojouyos)-se A
Jagip/senbiuyos) Buiyoesy) jusisyig n o) moy Buimous| |00} pooB-sa A
‘sousliedxs Bulules| sy} saoUBYUT q 9ARY SSBUISN] jsoW sdjay-saA
98} 19 SAIELLIOJUI SABULIOJI 8 0L SIS UISPOW Yl SdooX-SoA
10} Aem BAERIO PUE [NJS0IN0S8) /SEy PUE B}Ep-0}-dn SIOW S| -SOA
(ayy/jeslew uj pojsassiul yr Sdasy Jaises Paulelqo 8q UEd OJul-SBA
$99UdIDG Ul ADOjOUYI3/1Sag oxIT  ¢buIlIeaT asealdu| Abojouyda ]

OQ/OINAdNLOY
OQ/OINAdNLOY

dieH [enpIAIPUIOT/ /N dd/LOY
/I INddnLUoY

SeNIAROE SSBIO/OA//Ndd/TLOY
0Q/INDdNLOY

0Q/ INddrLOY
POdI/OQ/I/Ndd/TLOY
OINddNLOY

sjuswiLadx3/ /N /1LU0Y
DQ/INddLOY

00/0/NddLOY

00/ /NddLuod

1 INddNL/OY
DAINdd/NLOY
DA/OINddNLIOY
1OINdNLOY

1 INddNL/OY
DA/OINddNLIOY

1 /1 1 Nuod

00/ /Ndd/ 10"
SPodI/0a/0/Ndd/1L0Y
SSB}D Uf SeduslIadx3 buiuiesT

ejeq ASAING JUSpNIS pue justed

2e:eT 81-11-600C

avay/HO3L
ADOTONHOIL
ADOTONHOIL
NOILYNIEWNOD
ADOTONHOIL
HIMSNY/AVIY
NOILYNIGNOD
ADOTONHOIL
FUNLOIVHOIL
NOILYNIENOD
ADOTONHOAL

NOILVYNIBIWOO
NOILYNISINOD
NOILYNIEINOD
NOILYNIBINOD
NOILYNIEBWOD
ADOTONHOAL
NOILYNIBWOD
NOILYNIBWOD
NOILYNIGINOD
NOILYNIBWOD
NOILYNIGWOO
991049 buiuiea

e
w
WO
HA
av
ov
s1
1a
W3
HH
Ha
skening Juspnis

as
an
M
on
ao
oM
Od
W1
19
o
ON
S|ejiu| sjuspms |

PP 0200000000000 0000000

-

J uWwn|oo ‘| Mol





This table allowed me the opportunity to examine the survey data in a more manageable way.  Common themes that occurred amongst the parent surveys were that they believe their student learned better through a combination of reading and answering questions, teacher lecture, and technology.  Of the eleven parents surveyed, only one thought their student learned best through technology only.  While 5 students believed they learned best with technology only, three learned best with the combination listed above, two students though they learned best through reading and answering questions, one student thought technology and reading, and one student believed they learned best through technology and teacher lecture. Overwhelmingly, parents believed that technology did in fact increase learning and student engagement.  Ten students agreed with the parents, while one student believed that technology did not increase learning but did indeed make learning fun.
Interestingly enough, one student stated, “Yes technology will increase my learning because writing and talking makes me tired!” (HH)  One might ask themselves, is it the writing and talking that makes this student tired or is there outside influence from home that are affecting their learning? Not all students were as positive about technology in the classroom,  During a video interview, another student said, “videos in the classroom do not help me learn, they just give me time to doze. But I do pay attention to the Science videos.” (VW) I will need to pay more attention to this student during the next video clip shown in my classroom!
Common Themes

Interestingly enough, there were several common themes amongst data sources: technology is important, engagement, fun, and different learning styles (emphasis on visual learning).
  Both students and parents felt that it was important to have technology as part of the teaching methods in the classroom.  When asked does technology increase learning, twenty-one out of the twenty-two surveys had similar answers, YES! Only in one student survey did I find a young lady who believed that technology did not increase her learning.  In October during the first part of 3rd period, AC stated, “I don’t think, ahhhh, technology will increase my learning.  My brother plays computer games  24-7 and he is not smart
.”  

Engagement is another theme that all data sources had in common.  Students felt more engaged when they were using technology because it is what they know!  Both during class, one student asked, “Is an IPod considered technology?  If so, I think I should be allowed to listen to my IPod during class, it allows me to stay focused by blocking out all the other noise and distractions around me!”  Unfortunately, our school’s policy is that not electronic are allowed in the classroom (Ipods, MP3 Players, Cellular Phones, PSP’s and other hand held video games).  This makes it hard for a teacher to help meet the student’s needs who work better when they are “PLUGGED IN!”

Let’s not forget that many students believe that it is more fun to learning by using technology in the Science classroom then just reading and answering questions.  We watched a NASA video called  A Field Trip To The Moon in class, students were asked to answer video questions that went along with the video.  Students thought that the video contained a lot of interesting and important information. “Great video-That’s so cool!” commented one of the students within 3 minutes of the video starting.  Although some students believed that the video covered too much information and when to fast for them.  Here is a bit of the transcript from a video interview of CM and ZJ.
I: C and Z what do you like about using videos in Science?

Z: I don’t see pictures in my head very easy, so a video lets me see, as well as, hear what we are suppose to be learning about.” 
C:  Videos explain more than just reading…I felt like I was actually there!


Technology also makes it possible for teachers to teach to several different learning styles at once!  Students can see, hear, and do using the technology I have available in my classroom.  It all goes back to the quote about hearing, seeing, and experiencing the concepts being taught!
Discussion
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Final Action Research Report


All parts of the Action Research Project are due, this will include: introduction and description of problem, methods, findings, and discussion.


12-2-09





Data Analysis


Collected data is analyzed in the following process: all data is individually assessed, then information is divided into similar chunks, data will be shared with  Science colleagues, reviewed again, and then conclusions are made based on that data.  Research will also be used to make final conclusion.


11-18-09





Preliminary Finding Presentation


Findings will be presented via Power Point to peers in the “Action Research in The Science Class.”


11-19-09





Data Collection


Data needs to be collected randomly in 5 different ways, through student surveys, parent surveys, still pictures, student interviews and student work.


Between 10-15-09 and 11-6-09





Research Plan


Needs to contain an overview of the project including methods, timeline, participants, and data collection, etc.


10-15-09





Permission Slips


Need to be created, Ran by Meghan and Building Principal (Jeri Young), handed out, signed by parents or guardians and returned.


10-16-09





Research Review


Needs to be an overview of topic and specific research pertaining to individual topic.


10-1-09





Research Topic


Choose a topic related science methodology that will increase student engagement and student learning within the classroom


9-27-09





� EMBED PowerPoint.Show.8  ���





November 16, 2009  


Interview  


Students DS & YM


I:  What do you believe technology does for the science 


classroom?


DS: I think it helps us understand better like and go on 


the internet and research better, it makes more sense.


YM: You can actually see what’s going on when you 


watch videos or use the computer and Elmo (document camera).





Parent Surveys





“Technology is a part of Science, when you mix the two I believe it enhances learning!”





“I like that they get to see how technology can be used.  That way they know what to expect and the possibilities in the real world.” 





“A resourceful and creative way to teach and learn!”








Student Surveys





“Using technology gives us a visual of what we 


are learning or what we are doing so we understand it better.  It also gives us more information because we can see what everything looks like.” (EG)





“I can see how things happen and not get confused by the wording of a textbook and not waste paper and then we can save trees!” (AA)





“Technology helps keep me interested and on task. (YR)





“Yes technology will increase my learning because writing and talking makes me tired!” (HH) 








Parent Surveys


Technology an important teaching method!





“Yes-entices all areas of the brain and keeps students interested in learning!”





“Yes-technology is the future!”





“Yes-We lives in a high tech world, students need technology skills to advance in life.  The ability to use technology in a variety of concept areas only enhances learning.”





“Using Technology in the Science Classroom helps to keep JK interested in material and engaged in the lesson.” (Parent)











�Is this how you are defining technology or are these examples?


�?


�Incorrect citation—check OWL site


�May want to make a chart for ease of reading


�Now this needs to be past tense sinc you are done.


�Excellent job on this section.


�Make a short section for each data source, tell why etc.


�Great figure below!  Label as Figure 1 per APA


�Again you will need to change to past tense.


�Ok, save thse figures for your findings section—then you will use them to support your themes.


�Include survey as appendix


�Do a “find an replace” for action research and capitalize.  


�This belongs with the interview section of data collection.


�See comments in the other document.


�Number or bullet these, then provide separate headings in which you discuss each one.


�These “anti-themes” are great and should also go under a heading.





Presenting results that do not corroborate themes is another element of rigor.


�Great!
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Brain Recognition Through Hearing

By KB

8th Grade
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Purpose

	The purpose of this experiment was to find out if cats respond more to bird sounds they have heard before than unfamiliar calls. 
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Hypothesis

	If local and non-local bird calls are played for cat subjects, the cats will respond more positively to familiar birds than foreign ones, because prior research shows that cats recognize sounds they have heard before. 	
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Review of Literature

		When researching my system, I was not able to find much information on brain recognition in cats specifically, but I did find results from other experiments performed on felines. 

		One resource had information about the effect caffeine has on cats. The scientists found that cats react in much the same way as humans. It forced them to stay awake or revived them if sleeping, but also induced normal sleep.

	 	I also discovered recorded responses of cats to visual differences. The subjects approached targets readily when they were presented in a training series where the felines learned to use them as cues to the location of food. They showed no confusion when the targets were changed.

		Lastly, I found research titled, “Response of Cat Inferior Colliculus Neurons to Binaural Beat Stimuli: Possible Mechanisms for Sound Localization”. The main idea was to localize sound receptors. Scientists found a correlation with human binaural beats in cats.  
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Materials

		CD of bird calls (3 local and 3 non-local)

		iPod with tracks downloaded onto it

		Speakers

		Small bowl

		Slips of paper with tracks written on them (for randomized order)

		3 domesticated cats

		Chart to write down observations

		Pen 
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Variables

Manipulated Variable/Input: the type of bird call played for each subject.

Controlled Variables: test subject (always cat), number of songs (always play the same 6), room where testing takes place, instrument used to play tracks.

Responding Variable/Output:  the reaction cats have to the bird calls.
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Procedure

Step 1: Gather materials.

Step 2: Set up experiment- place iPod and speakers in room with tracks on the iPod. Have bowl for randomized order of played track.

Step 3: Obtain first subject.

Step 4: Draw paper from bowl for first track played. Choose that track and play for cat to hear.

Step 5: Repeat step 4 with the other tracks.

Step 6: Repeat steps 4 and 5 twice with a new subject (cat) each time.

Step 7: Record data- after each trial, record the reactions the cats have to each bird call. 

Step 8: Organize data and tally up results. Determine if more cats responded to local calls than foreign calls.

Step 9: Clean up and put away materials. 
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Data and Results



		Subject (Cat)		Local		Non-local

		Horned Lark		Red-Winged Blackbird		Yellow Warbler		Whip-Poor-Will		Bobolink		Northern Cardinal

		# 1		Ears quivered and perked up, head jerked, kneaded paws		Ears perked, jaw lifted, searching everywhere, got up to look		Ears pricked and quivered, looked toward the sound		Ears pricked a bit, looked away, didn’t show much interest		Ears twitched, but no searching		Ears swiveled, jaw lifted, laid down

		# 2		Ears swiveled, but didn’t look up. 		Sniffed around, head movement, ear twitch		Head swiveled, ears moved, head tilted		Looking, sniffing, tiny ear twitch		Ears swiveled fleetingly, looked around, searched a bit		Unobservant of sound

		# 3		Went to window to search for bird, head jerked		Walked around, searched, ear twitched		Movement of head, ear twitched and swiveled		Followed sound, some ear twitching		Looked around, sniffed, mostly ignored sound 		Meowed, but mostly ignored sound
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Conclusion

		In conclusion, my hypothesis was correct. I observed that when tracks were played that the subject most likely has heard before, they responded to the sound- mostly by ears twitching, jaw tilting upward, and searching for the source. This is probably because they recognize the bird call and it registers as familiar in their brain. When foreign calls were played, the cats did respond, but not as positively as they did towards local bird sounds. The average response was slight twitches of the ear, but no movement was made or curiosity obvious. They mostly ignored the unfamiliar birds. Therefore, I conclude that cats respond better to sounds that are familiar to them rather than foreign sounds.  
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